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Abstract

This study discusses the model of applying socialism in Ethiopia (1974-1991), and the nature of the challenges,
difficulties, and problems which led to its failure. It also attempted to answer the question; How did the natural disasters,
human errors, and the cultural and racial dimensions contributed to the failure of applying the model of socialism in
Ethiopia. The study stems out the hypotheses that the realization of the project of building the modern national state in
Ethiopia had need of the new thoughts and ideologies which comprehends. The nature of the political and economic
problems from which the Ethiopian society suffers. The study showed that the human errors, and the natural disasters
which accompanied the application of the socialist experience negatively influenced the political and economic reform, it's
also found out that the failure of the Marxist elite in managing the cultural and racial diversity that distinguished Ethiopia
led to the failure of the most of the attempts of the social reform, and the establishment of a unified Ethiopian.

Keywords: Ethiopia, General Mengistu, Marxist, Military Council.
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Abstract

The aim of this study is to acknowledge the Causes and effects that have got women to be deprived of their inheritance
right in Tucra country; and this study has been conducted through the following questions; Have they got deprived of all
their inheritance right or just part of it? And what are the causes and effects of this deprivation? The descriptive method has
been used to include the women who deprived of their right in Tucra country: as the non-random sample was used
especially the snowball one, which estimated at 30 cases of the study. The way for collecting data was through open
individual interviews and observations.

Besides the women who told their stories, | have come up with these consequences: depriving women of their right
that's related to land and houses. The superiority of males over females therefore. And the must for sisters to give up their
right in family house for their youngest brother. Some women have got a part of that heritage just to be satisfied but they
are not. Dominating the oldest brother over heritage, behaving with it freely, delaying giving rights and breaking promises,
furthermore, violating whom asking for it. The consequences resulting from these causes such as. : breaking ties of kinship
between brothers. Twenty of these cases were fully deprived, while seventeen cases were not satisfied about the illegal part
of their right.

Keywords: deprivation — women — Heritage.
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Abstract

The study aimed to identify the extent to which special education teachers know about the characteristics of children
and methods of dealing with children with autism spectrum disorder, and to reveal the nature of the relationship between
the knowledge of children with autism spectrum disorder and the methods of dealing with them. Finding differences
between special education teachers' approaches to children with autism spectrum disorder depending on the variable (years
of experience). The study sample consisted of 127 teachers working in special education schools and centres in Jordan. The
sample was selected at random. To achieve the objectives of the study, a questionnaire was applied on the knowledge of
special education teachers about the characteristics of children with autism spectrum disorder, and a questionnaire on the
knowledge of special education teachers about the methods of dealing with children with autism spectrum disorder,
developed by the researcher for the purposes of the current study.

The results showed that the degree of knowledge among special education teachers of the characteristics of children
with autism spectrum disorder as a whole was (high), as was first after "social communication and social interaction”, and
second after "stereotypes”. The degree of knowledge among special education teachers of the methods of dealing with
children with autism spectrum disorder as a whole was high, as was the first place after "enhancement methods and
strategies" to a high degree, the second place after "individual training methods and strategies" to a high degree, and the last
place after "varied training methods and strategies” to a high degree. It also showed a positive statistically significant
correlation between educators' knowledge of the characteristics of children with autism spectrum disorder and their
handling methods. There are no statistically significant differences attributable to the impact of the number of years'
experience.

Keywords: Characteristics of children with autism disorder, Methods of dealing with children with autism disorder, special
education teacher, Children with autism spectrum disorder.
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Abstract

The study aimed to identify the level of learning styles and experiential wisdom skills, and to find out whether there is a
significant correlation between the two variables, and the ability of learning styles in predicting experiential wisdom skills
among university students The study sample consisted of (100) male and female students, from the Faculties of Arts and
Mass Communication at the University of Benghazi. To collect data, the researcher used measures of learning styles and
test wisdom skills. To analyze the data statistically, she used the Statistical Package for the Social Sciences (SPSS).
Arithmetic means, hypotheses, standard deviations, one-sample t-test, Pearson correlation coefficient, and stepwise
multiple regression were used. The results showedthat the level of learning styles among the sample members was high for
both the style (deep learning and strategic learning), and low for the style (surface learning) the most widely used learning
method among the sample members is the deep learning method, followed by the strategic method, and the least used is the
surface learning method. The results also showed that the level of test wisdom skills among sample members was high for
both the total score and the sub-dimensions (strategies used before starting the answer, strategies used during the answer,
strategies used after completing the answer). There is also a positive, positive correlation between experiential wisdom
skills and both the deep learning style and the strategic learning style, and an inverse negative correlation between
experiential wisdom skills and the surface learning style. Also, the ability of learning methods to predict test wisdom skills,
and that the deep learning method is the strongest variable predicting test wisdom skills among sample members.

Keywords: Learning styles, Experiential wisdom skills.
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Abstract

The research aims to design a weight training program by using the maximum force of each player under the age of 20
years old the category of young people in Al-Hilal club (Benghazi). The researcher used the trial approach for one group
that fits the research goals. The research sample was chosen according to the intential method, it included (20 players) who
had participated in (Under-20) Libyan football league .The training program lasted for (10 weeks) ,(4) units a week. It was
done within the special prepration andcompetitions duration .

The researcher used the special measurments of weight training such as:

Board jump — Back strenghth dynamometer —Spinal flixbility —Throwing the medical ball (2 kgs). The results of the
weight training program by using the (RM) were very good and the weight training has a positive impact on the players.
The most importnant recommendations were to considerindividual differences among players when they use weights in
training by using (RM), in addation pushing every player’s limit to control the intensity during the training session.

Keywords: Football Player, Muscular Strength, Repetition Maximal, Weight Training Program.
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Abstract

In this research, tagged with drug abusers between treatment and punishment, “Flashes in the Libyan Criminal
Legislation,” sheds light on a very sensitive topic because it is linked to social, psychological, human and human data as
well, as well as its criminal legal dimension, in order to determine the efficacy of the criminal treatment of drug abusers
and calibrate it regionally and internationally and in light of The goals for which it was initiated, and our way of doing that
was a critical, analytical, critical look at the provisions regulating that treatment, and perhaps one of the most important
results of the research is its monitoring of many of the virtues in the criminal treatment of drug abusers, and then followed
by a number of recommendations mitigating the severity of those shortcomings, hoping that you will find Its way towards
reality in pursuit of drawing the parameters of an optimal criminal policy for drug abusers.

Keywords: Drug abuser, Optimal criminal, Crime of drug abuse, Punitive treatment.
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Abstract

The study examined the availability of the elements for using the balanced scorecard in Libyan commercial banks, “a
case study in the branches of the National Commercial Bank.” The study aimed to introduce the dimensions of the balanced
scorecard and the extent of application of the four dimensions (the financial dimension, the customer dimension, the
internal operations dimension, and the learning and growth dimension) in Libyan commercial banks. The study used the
inductive approach to list previous studies, as well as the inductive approach. It also used the statistical program Spss to
analyze the data, where 100 questionnaires were distributed, and 94 questionnaires were analyzable. The study reached
several results, the most notable of which is that the financial dimension is available, and so is the number of customers in
the National Commercial Bank, while it is not. The internal operations dimension is available, but the learning and growth
dimension is not available at the National Commercial Bank. The study recommended the need to work to increase the
provision of the financial dimension, the need to work to increase the provision of the customer dimension, the necessity of
providing the internal operations dimension, and the necessity of providing the learning and growth dimension in the
National Commercial Bank.

Keywords: Balanced scorecard, Commercial Bank, performance.
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Abstract

This study is concerned with showing the impact of exchange rate changes on the speed of money circulation in the
Libyan economy during the period (1970-2010), and this is based on the standard method by using cointegration regression
methods, the threshold cointegration test (Gregory and Hansen, 1996), and the causality test. In the field of frequencies
(Breitung & Candelon, 2006).

The study found, through the results obtained from the Georgi and Hansen (G-H) test, the existence of a long-run
complementary relationship between the two variables of the study with a structural fraction recorded in the years (1973,
2000). The results of estimating the cointegration regression methods “FMOLS, DOLS, CCR” also revealed the existence
of a relationship. A non-significant direct correlation between the exchange rate and the speed of money circulation in the
long run throughout the study period, in addition to the causality test in the field of frequencies (B-C), the results of which
confirmed that there is a causal relationship in one direction starting from the speed of money circulation to the exchange
rate in the long run only during the period the study

Keywords: exchange rate, speed of money circulation, cointegration, causality.
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3 prasa 78 — 70 Ay o slall ¢(2) 2321} 36 e (2023) Fsalall (5 i asla Alna
Statistical 4wl il Lilasyl gailaid 3
Al :Properties
A Al @ el d3ilaall gailadd) (1) Jeaad)
| Vil EX
3 + Mean 2.978191 0.54266
Median 2.707469 0.32316
Nl
. Maximum 5.515768 1.3554
i
' Minimum 1.642392 0.28372
]
VI & Std. Dev 1.111789 0.395633
(Gretl,2022) 4 ja @il e ol Galill alac) 3 jdaall Skewness 0.463553 1.261359
Al ) 5 il A3 il ol (1) S Kurtosis 1.993704 2721851
:Correlation Matrix dw/jtl s _pile o Sl )Y disias 4 Jarque-Bera 3.19827 11.00418
s "Linear Pearson test" (hadl) ¢ sm ju JLEA) 5o il (pai
e JE el kil s e T Al g Akl Al Probability 0.202071 0.004078
The " 2580 ¢l )52 de o Ul uaiall s "Exchange Rate" b all
al) () sy oL ) Jalaa iai iy 31 "Velocity of Money Sum 122.1058 22.24904
A ¢ dilaal Al i A 0 A
g sxe o Aflan] A2 5 e o5 Dol Lagie Sum Sq. Dev. 49.44298 6.261028
Easalll (g i (s Jali Y1 48 giuaa (2) Jgaadl —
Missing obs 0 0
Variables V1 EX
Vi ) 01147102047 IQ range 2.1617 0.29993
EX 0.1147102 04775 1 Observations 41 41

(Grtel, 2022) dusa_ il e e Talaie) Cialll slae) G 2 jduaal)
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pdx A Al Y il yriall A i 31 Joudladl e L Lille
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Rt ave

78 — 70 ALy pslall ((2) 2340 (36 slas (2023) Fsalall (5 ks Aadla e

Js¥) AN g s gienal) (B Auadiil) Bas gl) Hda ol LA @il (3) Jgaad)

Phillips-Perron Test ADF-GLS Test
Variables at Level at Level
None Intercept -Il—r:(::rdc:;td Intercept Trend and Intercept
EX 0.9744 -0.0662 - 1.5906 0.2885 -1.1984
V1 - 1.5398 -2.3635 -2.1337 - 1.0429 - 1.7059
at First Difference at First Difference
A EX - 4.6835 -4.7816 -4.9337 -4.7368 -5.0879
AV1 - 6.2305 -6.2232 -6.1676 -2.2814 - 5.3844
Critical Table Values ......... (Mackinon ,1996)

%1 -2.626 -3.610 -4.212 -2.63 -3.77
%5 -1.950 -2.939 -3.530 -1.95 -3.19
%10 -1.612 -2.608 -3.196 - 1.61 -2.39

Gand Al Agegadall &) KUl dubandl S Aula®@yl a3 jlaeY)
Al e g YA Sie S5

Olaiasl 28 ¢ Jal (e Bam gl 53 ol LIRS 228 (e a Il
e Y Cieliad ol aallsas gl Hia jlaaly Aol pall o3a 6 Caalill
1 baial 4l e 4" Lee & Strazicich,2003" J=8 (s z sisall "LM"
Ay Aoie 3 Judlally Gl Gaadale 3 a5 e IS 21 LS
r ) il e il S LAy e 508 dleny Ll

(EViews-10) Ga Gl 3a e oliy Caaldl alae] (e 2 jdeaal)

Unit Root Tests for Syl abldall 5usgff sda < Lis/ 5.1
sStructural Segments

Y LIS (ADF, KPSS , P-P)—S 48 5 jaall 3aa gl Hda il sl o
Ol Gl 8 Leailis Jany Laa Jliie W) cpens (sl sl 3805
il e g i Leale | a1 Judlull o 5 lgiana 8 o S
s @ jlas) & o ) "Perron, 19897 DLl s (gt b 4l
g5 8 unie 0585 Al 5l Jliie V) Cppms 231 5 Bas 5l
5l of i a 2001 4w "Hansen” 4 e 138 5 dlliaa il
22U Y Al e sl Ay ol e o il ()5S ASuel) il

JY ANy (s sl B (LS unit) AudSugd) Bas gl) Hda <l JLER) il (4) Jgaad)

Critical Values
Variables t-statistic Break Date Lags
%1 %S5 %10
EX -2.486 2004 6 -4.084 -3.487 -3.185
Vi -2.735 2002 6 -4.084 -3.487 -3.185
A EX -5.111 1984 0 -4.084 -3.487 -3.185
AV1 -5.300 2005 9 -4.084 -3.487 -3.185

Sl cplad (Fg sl SV A Sadad Sl LIS L6
sl g
YAl a5 YT Al ol kel JalS5 A 50 agan any
Engel-" o sbal Gk 8 Abiaiall o 4l A yall Y S 1(1)
O 13 Le 48 =l "Co-integration" & idall JelSSll "Granger,1987
) (sl b ol G ALSE ke cllia

(EViews-10) ey 25 e oLy Eaal e 1 el

s2gs dualall A 3l Jdlall o Jaadly odlef Jsaall ) il
4548 "non-stationary at level" s siwall die 3 jEie e Al
A o Lgie s A saall sl e M HLasY 4 pusall il (958
aie LAY el yaY Ul dllad ol uladly oalal) jiall aga
il e JB1 5 Al A pnndl) a8 psen Cela i o J5Y) G
An ol e ALl 5 3 s Ll (535 25 (ay oLl 3 llaall A gasl)
Jualsill il jlgial o) jaly Wl ey Lo 138 "Integrated order =1" 5!
skl 53l g piiall (s ol
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78 — 70 ALy pslall ((2) 2340 (36 slas (2023) Fsalall (5 ks Aadla e

Rt ave
Jashal) Ja¥) B & jidal) Jalsill (Engel & Granger) Juidl @il (5) Jgaad)
Dependent tau-statistic P-value* z-statistic P-value*
Vi - 2.3628552 0.3569 - 6.325762 0.5991
EX 0.263680 0.9941 0.426865 0.9929

Gy il JaSil gl o ) Wiy Lgias 1~(1) HsY1 4
54 211" Johansen & Juselius,1990" (satld 5 (juils sx dungia
Ay Cilua )

o jifie WIS a5 ¥ 3(Ho: 1 = 0) &bl B i) o
o ide JalSian 0 1 (Ha: 1> 0) Al Ll o

J\_ﬁ;\(u_u A.m ) alasl \Eﬂmmeﬁwupjhﬁa\ﬁnﬁ@
AU il glaall yulaad dadd JT 385 il palall 5y

. (Mackinnon, 1996)—! &dlaa¥) a4l *

.(Schwarz Criterion) e G385 (9) (& s bSle sl Ll oUay¥1 5 58 ayaa5 o3 %

"tau-statistic" 4ed Of odel J saally sllanall il (e Jaadly

Ao s paie daled dousilly el g sine e 5 Cpeaall jras ddlaal o 5

Lgatna Al A saad) andll (e J87 LgiS 5 A0l caplan 288 058300 () ) 5

g sina e Ll ) dils) "Mackinnon" J8 (e <3k s S

Aagaall A Al Jais UL 5 ¢ B sall Aliis () 5Su a2e S5 Aa i) 038

555 OMA Sl sl e LIS A 3pm g pie o it
o

2ol g cipleaf (389 il Sa¥) A S idial) JalSIY LS 6.1
O CpilalSia il ‘OiOHSO}S.AAJ‘Q‘)\_}E'A‘G_‘!u:\;M‘HG

(shiall halll 3 58 waa (6) Jgaadl

Lag LogL LR FPE AIC sC HQ
0 -72.4153 NA 0.172194 3.916594 4.002782 3.947259
1 1254736 156.5101* 0.002430* -0.344598* -0.086032* -0.252602*
2 15.91414 5.847572 0.002519 -0.31127 0.119673 -0.15794
3 19.48163 5.82064 0.002591 -0.28851 0.314814 -0.07385

(EViews-10) 4 Sla i o oliy Calidl slae) (e 1 jbuaall

(F) DGl Aedle 03855 Lo 138 dilany) el aaad dad ol et il (P=1) (& & siiall 5ualill ds o o TaaDl o3le | Jsand) 2S00
Jashal) Ja¥) 8 & jidal) Jalsill (Johansen - Juselius) Juid) gl (7) Jgaadl

Hypothesized Eigenvalue Trace Statistic Critical Value P-value
None 0.085611 3.661091 15.49471 0.929
At most 1 0.004365 0.170619 3.841466 0.6796
Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
. . Max-Eigen .
Hypothesized Eigenvalue Statistic Critical Value P-value
None 0.085611 3.490473 14.2646 0.9088
At most 1 0.004365 0.170619 3.841466 0.6796
Max-eigenvalue test indicates no cointegration at the 0.05 level
denotes rejection of the hypothesis at the 0.05 level *
MacKinnon-Haug-Michelis (1999) p-values**

(EViews-10) duma y Cla j2e e el Galidh dac] (e 1 jhuaall

"Trace Test” ,5¥) JLia) axd of Ledle Jhasiall i) (e Lasly
DAY Al Jlall s A da jall anil) Led pulas e JB Cipla
. . ; el b Al oda dagle 5" i i madae 1 Sy
4 "Structural breaks" d-lSuell <l JuSiY) o cilelliy! i3 > fM o e ‘ Test Maximum Elgen\{alue (-Lr—‘zi v ‘21
"5 . TR "o i noogt e MRS ‘5)-\-*“”&Miwd‘dpjexésuqdﬂ‘sﬂﬂ\uaﬂ\dm
¢ yidall Jalill ol jlaal elal e 508 JSG & yidall Jalsill 483le W el "l_,’ o < o | ;
W13 8 L Adal) LAY plaataly ol Julsal i boass VL m‘f-‘! ~ J\ﬁﬂﬂgjﬁ‘“‘wﬁi EX ‘:f“*’ o
" iy "Engel and  Granger,1987" sl el Pl bl gl e Mflj\ " ) “ﬁ
Laclal ld AulSaa <l JLuSil 3 sa g a2e 8 "Johansen & Juselius,1990 AR O

Co-integration with regime :<bdel g & idiall JalST) 6,2
shifts
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adla () Aldaill Jsata Ll (o ey i€ @)yt 5 Cleaaa
ey o 683 (o g 038 Wil 33 (3 (236-235 = = <2023 el
Ssasdb A dashll sadl e o i) Jalsall 1 sk ST Al ool
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Abstract

The quality of translation education in Libyan universities is affected by several factors, including limited resources, a
lack of professional development opportunities, and insufficient support and environment. This influence was demonstrated
by the survey conducted by the researcher among 150 students using Likert. | also conducted semi-structured interviews
with staff members of the translation department. The Findings highlighted the challenges faced by students and staff
members in achieving high-quality translation education in Libyan universities. The findings also indicated that the
translation education sector in Libya requires significant investments to enhance the skills of teachers and students and
improve access to resources. The study findings also emphasized the significant obstacles that Libyan universities face in
providing high-quality translation education, including limited access to basic resources such as translation materials,
technology, and financing, along with insufficient infrastructure and support systems. Hence, the study concluded that
investment and support from the Ministry of Higher Education are crucial to overcome these barriers and enhance the quality
of translation education in the country.

Keywords: access to resources, challenges of translation education, insufficient infrastructure, investment in translation
education, professional development opportunities, quality of translation education.

1. INTRODUCTION Given that Libyan universities face various obstacles that
could have a detrimental impact on the quality of education
provided to students. This paper examines the main challenges
faced by Libyan universities in providing high-quality translation
education and identifies potential solutions to overcome these
challenges. Perhaps one of the main barriers that Libyan
universities face is limited access to resources, such as translation
materials, technology, and funding. These resource constraints
can severely impact the quality of education students receive, as
they limit the ability of teachers and students to keep up with the
latest developments and practices in the industry. Furthermore,
another challenge faced by Libyan universities is the scarcity of
professional development opportunities for both teachers and
students. This may involve restricted access to workshops,
conferences and training programmes, which may hinder their
osman.ahmad@uob.edu.ly ability to stay up to date with current industry trends and best

practices. In addition to these restrictions, Libyan universities

Due to the development of the translation industry and the
increasing need for skilled translators, the field of translation
education has become a very important one. Universities play a
pivotal role - in many countries in paying attention to translation
education at the highest level to meet this demand. Perhaps a
comprehensive analysis of the teaching techniques used in
translation and interpreting will pave the way for continuous
improvements in this field. Hence, it leads to high-quality
translation education. According to Tao (2019:111), “In-depth
studies of how translation and interpreting are taught can set the
course for continuous improvement in translation itself.”
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face insufficient support and infrastructure, such as substandard
facilities, insufficient equipment, and a lack of support from the
university administration. These factors can exacerbate obstacles
to providing high-quality translation education in Libyan
universities. The problem can be diagnosed as follows: the
quality of translation education in Libyan universities faces major
challenges resulting from limited access to resources, insufficient
professional development opportunities, and inadequate support
and infrastructure. This hinders the ability of both teachers and
students to stay up to date with the latest industry developments
and best practices, which in turn ultimately affects the quality of
education students receive. Therefore, it is clear that the provision
of translation education in Libyan universities faces significant
challenges due to limited resources, insufficient professional
development opportunities, and inadequate support and
infrastructure. The above limitations greatly hinder both teachers
and students from staying up to date with the latest industry
developments and best practices, which ultimately results in a
negative impact on the quality of education that students receive.
My study aims to address these issues, and try to answer the
following questions: How does limited access to resources such
as translation materials, technology, and funding affect the
quality of translation education in Libyan universities? What is
the impact of limited professional development opportunities on
the ability of teachers and students in Libyan universities to keep
pace with industry developments and best practices? How do the
insufficient infrastructure and support systems in Libyan
universities affect the provision of translation education? Finally,
what measures can Libyan universities implement to overcome
these limitations and provide high-quality translation education?
The objectives of the study are to determine the extent to which
limited resources, a lack of professional development
opportunities, and insufficient support and infrastructure affect
the quality of translation education in Libyan universities. In
addition, to know the specific challenges that teachers and
students face in providing translation education in Libyan
universities. Finally, to provide recommendations on how to
address these limitations and improve the quality of translation
education in Libyan universities. This study is based on a main
hypothesis: the quality of translation education in Libyan
universities is negatively affected by limited resources, a lack of
professional development opportunities, and insufficient support
and infrastructure. It is assumed that addressing these limitations
will lead to improving the quality of translation education in
Libyan universities. This paper plans to conduct qualitative
interviews with staff members in translation departments in
Libyan universities to gain a better understanding of the nature
and extent of the challenges facing translation education.
Through this study, the researcher aims to draw the attention of
specialists to the current situation of translation education in
Libya. To suggest possible solutions that this paper and other
studies in this field will present, and to try to apply the findings of
these studies, which are supposed to be implementable, and to
take their recommendations into account. The researcher hopes
that this research will contribute to ongoing efforts to enhance the
quality of education in the country and support the growth of
human capital. Perhaps | am not exaggerating if | say that the
importance of translation education in shaping the nation’s future
by building the skills and knowledge of the future workforce,
which has a great impact on the nation’s progress and
renaissance. Given that there is an increasing demand for skilled
translation professionals, and the ability of Libyan universities to
help meet this demand. This paper is organized as follows: the
literature review section provides an overview of relevant

research on the challenges universities face in delivering high-
quality translation education. The methodology section explains
the research design, data collection methods, and data analysis
procedures used in this study. The Findings section presents the
findings of the study, and the conclusions and recommendations
section provides insight into the implications of the study and
suggestions for future research. By examining the challenges of
translation education in Libyan universities, this paper aims to
make a valuable contribution to this field and provide a
framework for future research on this important topic.

2. PREVIOUS STUDIES

The growing need for professionals with translation
experience and skills in multiple languages has made translation
education an important part of language teaching and learning
more than ever before. Despite the growing interest in this field,
many universities still face challenges in achieving high-quality
translation education, especially in the context of limited
resources. Many studies have been conducted on this topic,
including a study conducted by Al-Ahdal et al. (2017). This study
shed light on the importance of translation throughout history and
its crucial role in human communication. The researcher
highlighted how translation has been an essential part of
communication between groups since ancient times when diverse
languages and dialects were used to interact. This eventually led
to the emergence of individuals skilled in multiple languages and
who could act as mediators. Amin Ali Al-Mubarak (2017) also
conducted a study in which the researcher discussed the
challenges and issues facing translation courses at Jazan
University in the Kingdom of Saudi Arabia. The study
highlighted the importance of translation education in the context
of the growing demand in the Kingdom of Saudi Arabia for
translation services and the need to produce qualified translators.
The researcher identified various obstacles faced by students and
teachers in translation courses, such as limited resources,
outdated curricula, and insufficient training. The study
recommended measures to improve the quality of translation
education at Jazan University, such as updating the curriculum to
include contemporary translation practices and providing more
opportunities for students to receive practical training. The study
also emphasized the importance of enhancing the quality of
translation education in the Kingdom of Saudi Arabia to meet the
growing demand for translation services in the region. The author
of the study conducted research to identify the difficulties that
teachers face when teaching translation theories and practicing
them. By distributing a questionnaire, the researcher collected
information about the problems faced by teachers and suggested
practical solutions to address these problems. The findings and
proposals of the descriptive study could be of great value to
teachers and relevant parties in enhancing the quality of
translation education at Jazan University. Ying He (2021) also
discussed the impact of technological advances, especially
artificial intelligence (Al) on translation education. The
researcher confirmed that the rapid progress in machine
translation (MT) has greatly enhanced the quality of translation
and brought about noticeable changes in the translation industry
and teaching methods in universities. Despite the improvements
brought about by machine translation (MT), Ying He's (2021)
study indicated that translation teachers and students often lack
up-to-date knowledge about the latest developments in MT.
Moreover, outdated teaching methods and misuse of translation
techniques hinder the talent development that the translation
industry requires. To address these challenges, the researcher
recommended updating translation teaching to reflect changes in
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the language services industry. This can be achieved by
integrating machine translation and other relevant translation
tools and technologies into the school curriculum and by creating
a diverse translation evaluation system. Li Yahong's (2021) study
highlighted the importance of English as a global language and
the role of translation in enhancing language skills. The
researcher stressed the need for universities and colleges to
recognize the impact of globalization and the importance of
mastering the English language in various fields, especially for
English language majors. The study recommended the necessity
of integrating translation into language teaching programs to
enhance students' linguistic skills and competence in this field.
By doing so, students can develop a better understanding of
cultural differences and global trends, which are essential to their
professional growth and success. Tatiana Vinogradova's (2022)
study also emphasized the importance of translation in teaching
English in non-linguistic universities. The researcher believed
that translation activities can facilitate language learning and
enhance the acquisition of new knowledge and skills. The study
presented a case study by examining the use of translation tasks
in a university course on intercultural communication. The
findings indicated that translation can be an effective educational
tool for non-linguistic students in terms of enhancing their
linguistic competence, intercultural competence, and critical
thinking skills. The study recommended incorporating translation
assignments into English courses for non-linguistic students to
help them better understand the language and culture of English-
speaking countries. In her study, Tatiana Vinogradova (2022)
highlighted the importance of translation in the context of
teaching English in non-linguistic universities. The study
emphasized the role of translation in reducing linguistic overlap
and developing the skills necessary to use English grammar
correctly, especially when compared to the grammatical
structures of the mother tongue. The study focused in particular
on the challenges students face in mastering grammar concepts at
intermediate and higher levels and suggests that translation
practice can help alleviate these difficulties. Overall, these studies
provide valuable insights into the state of translation education in
universities and suggest practical recommendations for improving
the quality of translation teaching. By addressing these challenges
and implementing effective measures, universities can better
equip students with the skills needed to succeed in today's
globalized world and meet the growing demand for translation
professionals. Previous studies have emphasized the importance
of strengthening and improving translation education, which is
undoubtedly surrounded by many challenges as in the case of
Libyan universities. Studies in this field would identify additional
challenges and impositions and unveil the limitations resulting
from resource constraints that hinder access to modern teaching
techniques. advanced translation techniques, which leads to
addressing the impact of these restrictions, advancing Libyan
universities, and working to improve translation education
according to what recent studies have reached.

3. Translation Education in Libya: Overcoming
Challenges and Encouraging Development

Translation education in Libya has a long history surrounded
by many obstacles and resource constraints. Translation
departments were established at the University of Benghazi in
1956 (University of Benghazi, n.d.) and the University of Tripoli
in 2008 (University of Tripoli, n.d.), marking the beginning of
translation education in Libya. The Translation Department at the
University of Benghazi has faced problems related to limited
recruitment resources, which have affected its operations.

However, in recent years, it has been able to overcome these
difficulties and is now fully operational. The Department of
Translation was also opened at Omar Al-Mukhtar University in
(2022) indicating the increasing demand for translation education
in Libya, despite the challenges and obstacles surrounding
teaching translation due to the lack of resources and personnel.
The demand for this field increased, and postgraduate studies
were opened at the Libyan Academy Janzmy in 2000, the Libyan
Academy of Benghazi in 2001, and then the Libyan Academy
ALJabal AL-Akhdhar in 2021. Despite this demand for teaching
translation and the opening of these paths to those interested,
there remains a deficiency in teaching translation due to the lack
of academics, insufficient funding, and the use of outdated
teaching techniques, which affected the quality of education
there. The need to address resource constraints to ensure the
continued growth of this specialty. The solution may be to
establish partnerships with foreign universities and organizations
to increase access to resources and expertise. This can include
opportunities for student and staff exchanges, joint research
projects, and collaborative teaching initiatives. Furthermore,
universities can improve their infrastructure and access to modern
translation technologies, such as computer-aided translation and
machine translation tools in order to provide students with
practical experience using industry-standard tools and prepare
them for the demands of the modern translation market. To
enhance the quality of translation education in Libya, staff
members of translation can attend conferences, workshops and
participate in online training programs to stay up to date with the
latest theories and methodologies in the field. Establishing
partnerships with international universities and organizations
undoubtedly opens paths of cooperation for students and
translation staff members and the completion of joint projects,
and it also allows the exchange of experiences and information,
access to the latest developments and scientific developments in
this field and benefiting from international experts in this field.
This undoubtedly enhances the improvement of translation
education, and these partnerships also facilitate access to funding
and resources to improve the quality of facilities and resources
available for translation education in Libya. The history of
translation education in Libya has revealed to us the challenges
that these institutions faced in providing excellent education in
the field of translation. These can be overcome through
investments and partnerships to provide students with the
appropriate experiences that will make them professional
translators. By addressing resource constraints and investing in
the growth of translation education, these universities will have a
promising future in terms of quality education.

4. METHODOLOGY

In this study, the researcher will use a five-point Likert scale
questionnaire for 150 translation students and semi-structured
interviews with translation staff members from various Libyan
universities, mainly from the translation section. The Likert scale
was first introduced in 1932 by Rensis Lickert, and has since
become a widely accepted method for measuring observable traits
in social science studies. According to Heo et al. (2022), Li
(2013) cites the Likert scale as a commonly used tool in social
science research. The response format used will be a five-point
Likert scale that will include options such as “strongly agree,”
“agree,” “neutral,” “disagree,” and ‘“‘strongly disagree.” Five-
point Likert scale questionnaire questions will be asked to 150
translation students to assess their perceptions of the quality of
their education, the adequacy of the resources available to them,
and their opinions on the effectiveness of their teachers. On the
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other hand, semi-structured interviews will be designed to enable
staff members to provide comprehensive and detailed answers.
This allows them to express their opinions about the research
questions and objectives using their own words. This is because a
semi-structured interview is perceived to have more potential
than other types of interviews because it allows researchers to
acquire in-depth information and evidence from interviews while
seriously considering the focus of the study. The second account
concerns its flexibility and adaptability. For many qualitative
researchers (Mashuri et al. 2022:22). During the interviews,
translation staff members will be asked about the challenges they
face in teaching translation, their opinions on the current state of
translation education in Libya, and their suggestions for
improving the quality of translation education. During the
interviews, the questions asked will be aligned with the research
questions and objectives. Interviews with translation staff
members will be audio-recorded and then transcribed verbatim to
ensure data accuracy. The insights obtained from the semi-
structured interviews will be used to address the research
questions and objectives and develop recommendations to
overcome obstacles to provide high-quality translation education
in Libyan universities. The data collected from these interviews
and surveys will be analyzed using qualitative and quantitative
methods to provide a comprehensive understanding of the state of
translation education in Libyan universities. The findings of this
study will enhance existing knowledge in the field of translation
education and provide important recommendations for
policymakers and academic institutions seeking to enhance the
level of translation education in Libyan universities.

5. FINDINGS

5.1 Findings of Students’ Responses (Likert Survey)

A survey was conducted to collect students' opinions and
views. The researcher chose to design a Likert survey to cover
different aspects of translation education delivery and included
the following themes:

Theme One): Limited access to resources such as translation
materials, technology, and funding affects the quality of
translation education in Libyan universities.

(Theme Two): Limited professional development
opportunities affect my ability to stay up-to-date on industry
developments and best practices in translation.

(Theme Three): Inadequate infrastructure and support
systems in Libyan universities; affect the delivery of
translation education

(Theme Four): Addressing the constraints facing the
provision of quality translation education in Libyan
universities would improve the overall quality of translation
education.

e (Theme Five): | faced specific challenges in providing
translation education during my time in Libyan universities.
The purpose of these themes was to investigate students'

views regarding the impact of the limited availability of

resources, such as translation materials, technology, and
financing, on the quality of translation education. Furthermore,
the survey aims to examine the impact of limited professional
development opportunities on students' ability to stay up-to-date
on industry developments and best practices. It also aims to
assess the importance of insufficient infrastructure and support
systems in providing translation education, as well as the
importance of addressing the challenges facing the provision of
high-quality translation education. Finally, the themes are
designed to collect information about the specific challenges
students face in delivering translation education. The survey used

a five-point Likert scale, including options such as “strongly

agree,” “agree,” “neutral,” “disagree,” and “strongly disagree” to

collect responses. To provide a comprehensive understanding of
the findings, Table 1 below presents the data collected along with

a detailed analysis of the responses.

Table 1 : Student Responses on Constraints and Challenges in Translation Education in Libyan Universities

Theme Number Strongly Agree Agree Neutral Disagree Strongly Disagree
Theme One 51% 49% 0% 0% 0%
Theme Two 42% 9% 0% 44% 5%

Theme Three 73% 20% 6% 1% 0%
Theme Fmy 51% 15% 6% 26% 2%
Theme Five 60% 30% 0% 10% 0%

The findings presented in Table 1 based on answers collected
through five-point Likert scale questionnaire questions, provide
important insights into students’ views regarding the impact of
restricted access to resources, including translation materials,
technology and funding on the quality of translation education
provided in Libyan universities. In addition, the findings
highlight the impact of insufficient professional development
opportunities and inadequate infrastructure and support systems
on the delivery of translation education. According to the findings
presented in Table 1, Theme One received a majority of “strongly
agree” responses (51%) and “agree” responses (49%). There were
no responses indicating ‘“neutral,” “disagree,” or “strongly

disagree.” These findings indicate that a significant number of
students believe that limited access to resources such as
translation materials, technology, and financing negatively affects
the quality of translation education in Libyan universities. Theme
Two elicited a variety of responses, with 42% of students
strongly agreeing, 9% agreeing, 44% disagreeing, and 5%
strongly disagreeing. This suggests that there is some degree of
disagreement among students about the impact of limited
professional development opportunities on their ability to keep up
with industry developments and best practices in translation. The
findings of theme three indicate that the vast majority of students
(93%) recognize the impact of inadequate infrastructure and
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support systems on the delivery of translation education in
Libyan universities. Specifically, 73% strongly agreed and 20%
agreed that inadequate infrastructure and support systems affect
the delivery of translation education. Only 1% agreed with this
statement, and there were no responses indicating strong
disagreement or neutrality. This indicates that students consider
the state of infrastructure and support systems to be a major
barrier to providing high-quality translation education. The
findings of Theme four indicate that 51% of the students strongly
agreed, 15% agreed, 6% were neutral, 26% disagreed, and 2%
strongly disagreed. This indicates that while the majority of
students believe that addressing the constraints they face in
providing high-quality translation education in Libyan
universities would improve the quality of translation education,
there is also a significant number of students who do not hold this
view or are neutral. The findings of Theme Five indicate that
90% of students either strongly agreed or agreed that limited
access to resources affects the quality of translation education.
60% of the students strongly agreed with the statement, while
30% agreed with it. Only 10% of students disagreed, and there
were no responses indicating strong disagreement or neutrality.
This indicates that the majority of students view the impact of
limited access to resources as an important issue in the quality of
translation education. | can say that the survey findings indicate
that most students have a perception that limited access to
resources, including translation materials, technology, and
financing, as well as insufficient infrastructure and support
systems affect the quality of translation education in Libyan
universities. However, there is also a notable group of students
who disagree with this statement. These findings provide
important insights into students’ perspectives regarding the
delivery of translation education in Libyan universities and can
help guide future efforts to enhance the quality of translation
education in the country.

2.5 Findings of Teaching Staff Responses (Semi-
structured Interviews)

As | mentioned previously, to obtain a comprehensive
understanding of the challenges faced by students in the field of
translation education in Libyan universities, a two-pronged
approach was followed:

First, translation students' responses to the survey regarding
the impact of resource constraints on translation education were
reviewed.

Second, | conducted a series of semi-structured interviews
with some staff members from various Libyan universities to
complement the ideas collected from student responses and to
gather the views and opinions of staff members on the same
topic.

By combining feedback from translation students with semi-
structured interviews with staff members from various Libyan
universities, a comprehensive investigation into the effects of
resource constraints on translation education was conducted. In a
semi-structured interview method, these questions related to
teaching translation in Libyan universities were asked in a
conversational manner to collect more detailed and in-depth
answers from staff members. The questions were asked as
follows:

Q1. In your experience, how have restrictions on access to
resources such as translation materials, technology, and funding
as well as limited professional development opportunities and

inadequate infrastructure and support systems affected the quality
and delivery of translation education in Libyan universities?

Q2. Based on your experience, what specific steps can be
taken to address these limitations and improve the quality of
translation education in Libyan universities?

The study used a qualitative research approach to collect the
views and opinions of staff members on the impact of resource
constraints on translation education in Libyan universities. The
interpretive model was chosen because it recognizes that
knowledge is influenced by personal biases and values and is
intricately linked to the context in which it is examined. Using a
qualitative research approach and an interpretive model, the study
was able to explore the personal experiences and insights of staff
members and gain a deeper understanding of the factors that
influence their views on the delivery of translation education in
Libyan universities. This approach acknowledges the subjective
nature of knowledge and the influence of individual viewpoints
and contextual factors in shaping viewpoints. As a result, | was
able to gain rich and nuanced insights that can guide efforts to
improve the quality of translation education in the country. I used
a semi-structured interview method to collect insights from staff
members about the impact of resource constraints on translation
education in Libyan universities. Interview questions focused on
the impacts of limited access to resources such as translation
materials, technology and funding, limited professional
development opportunities, inadequate infrastructure and support
systems, as well as specific challenges to the delivery of
translation education. This approach allowed us to collect in-
depth and detailed responses from employees. This provided
valuable insights into the challenges facing the provision of
translation education in Libyan universities.

5.2.1 Teaching Staff Participants

In this study, four staff members who are actively involved in
teaching translation in various translation departments in Libyan
universities were interviewed using a semi-structured approach.
The participants were selected based on their extensive
experience in the field of translation education, which includes at
least nine years of teaching experience. The study considered that
the extensive experience of staff members is vital in providing
valuable insights into the impact of resource constraints on the
quality of translation education in Libyan universities (Patton
2002). Table (2) below provides basic information about the staff
members who participated in the study.

Table (2) Summary of Participants' Background

Information
Participant Staff Member |Translation Educator
Information Profile Background
.. 10 Yrs Translation .
Participant One Assistant Lecturer
Educator

13 Yrs Translation

Educator Lecturer

Participant Two

22 Yrs Translation

Educator Lecturer

Participant Three

9 Yrs Translation

Educator Assistant Lecturer

Participant Four
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The four participants who participated in the interviews were
teaching translation in different faculties in Libyan universities.
They were selected based on their extensive educational
experience, which includes at least nine years in the field of
translation education. To ensure that participants were able to
express their ideas fluently and confidently, interviews were
conducted for approximately thirty minutes each. The recorded
interviews were transcribed and then analyzed with reference to
the research questions, focusing on the beliefs held by the
teachers and the factors that influenced these beliefs.

5.2.2 Findings of Staff Members' Responses

5.2.2.1 Limitations on Access to Resources, Professional
Development and Infrastructure

The staff members who participated in the study expressed
dissatisfaction with the constraints they faced in accessing
resources, professional  development opportunities, and
infrastructure in translation departments in Libyan universities.
One participant referred to as Participant One highlighted the
impact of limited resources on students, saying: “Due to limited
resources, students may not have access to the latest materials
and technologies needed to teach translation.”. In addition,
Participant Three also explained that limited access to books
leads to limited learning, which negatively affects the quality of
translation education. He added: “One of the biggest challenges I
face is the lack of books, as there is a shortage of translation
books in the libraries of my institutions. Therefore, limited access
to books leads to limited learning”. Participant Two also
expressed his concern about the challenges facing translation
education in Libyan universities. As he put it, “Translation
departments in Libyan universities face many obstacles, such as
the lack of books and ESP dictionaries designated for commercial
translation courses. Many Libyans are forced to travel to Egypt to
obtain the resources they need, which directly affects the quality
of translation education in Libya”. Participant Four also
highlighted the importance of translation and interpreting Labs in
ensuring the effectiveness of translation education, saying: “The
lack of labs for teaching simultaneous interpreting in translation
sections poses a significant challenge for the staff members and
adversely affects the performance of students.” The findings of
their responses indicate that there are many barriers to providing
high-quality translation education in Libya as reported by the four
interviewed translation teachers. Participants expressed
dissatisfaction with limited access to resources, professional
development opportunities, and inadequate infrastructure. The
lack of necessary resources, such as books and dictionaries was
identified as a major challenge that hindered students' ability to
learn. The absence of interpreting labs also had a negative impact
on both students and teachers. It is clear that significant
investments are needed to improve the quality of translation
education in Libya, with a focus on providing adequate resources
and infrastructure.

5.2.2.2 Improving the Quality of Translation Education in
Libyan Universities

Several recommendations were proposed to improve the
quality of translation education in Libyan universities in light of
the information obtained from interviews conducted with the four
Libyan translation staff members. Participants presented creative
ideas to improve the translation education sector in the country
and raise its position in the global community. As Participant One
explained, “There are many steps that can be taken: implementing
comprehensive curricula covering all aspects of translation,
establishing  partnerships  with international  universities,

encouraging research projects, and providing opportunities for
faculty and students such as workshops, seminars, and
conferences.” It is necessary for the Libyan government to take
these proposals into consideration, and take the necessary
measures to implement them to promote the growth and progress
of translation education in Libya. Participant Four suggested that
the quality of translation education in Libya could be improved
by including translation studies in secondary school curricula and
establishing a rotational training program for staff members and
students in countries such as Egypt and Jordan. “This approach
will allow exposure to the latest technologies and resources in
translation education, and will facilitate the development of skills
and knowledge among students and staff alike,” she explained.
Implementing these recommendations would enhance the skills
and knowledge of both staff members and students, thus raising
the quality of translation education in Libya. According to two
study participants, Participant Three and Participant Two, the
Ministry of Higher Education bears great responsibility for the
current limitations in the quality of translation education in
Libyan universities. They suggested that the Ministry should
provide more support to universities by providing the necessary
resources such as laboratories, funding, and translation books for
libraries. This support is crucial to ensuring that students receive
a high-quality translation education and are equipped with the
skills and knowledge needed to succeed in the labor market after
graduation.

6. DISCUSSION

The findings of both the Likert scale survey among students
and the semi-structured interviews with staff members revealed
the perceived limitations and barriers to the quality of translation
education in Libyan universities. These findings provide valuable
insight into the challenges faced by students and the barriers that
need to be addressed in order to improve the quality of translation
education in Libyan universities. The data from the Likert scale
survey and semi-structured interviews reveal that translation
education in Libyan universities faces a multitude of challenges.
These challenges include restricted access to essential resources
such as translation materials, technology, and financial support as
well as insufficient infrastructure and support systems. The
findings indicate that there is an urgent requirement for increased
investment in the translation education sector in Libya to enhance
access to resources and develop the proficiency of teachers and
students alike. This finding is consistent with the findings of a
study conducted by Zheng in Chinese universities, which also
identified limited access to translation materials as a significant
challenge in the field of translation education. Zheng expressed
frustration with the lack of resources and called for greater
investment in the sector to improve the quality of translation
education. In this regard, he says, “Skills are considered essential
for students to succeed as professional translators, but are
unfortunately often inadequately developed in traditional
translation classrooms” (Zheng, 2017:182). The findings of the
study offer a comprehensive understanding of the participants'
perspectives on the current state of translation education in Libya,
and provide valuable insights for future improvement efforts.
According to the participants, limited access to resources such as
translation materials, technology, and funding is a significant
challenge that hinders the quality of translation education. This
finding is consistent with Gouadec's (2007) assertion that
universities offering translation courses must have adequate
human, financial, and material resources. Furthermore, the study
highlights the negative impact of inadequate infrastructure and
support systems, such as technology, classrooms, and libraries, on
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the delivery of translation education in Libyan universities. The
training of translators should be flexible and responsive to
changing conditions in both academic and professional contexts,
particularly as they are increasingly affected by technological
advancements. This observation is consistent with the findings of
Sook (2015:3), who noted that “Amongst the problems which
translators face are... the absence of quality control standards”.
Although there were some varied opinions among participants, a
notable portion did not believe that limited access to resources
had a detrimental impact on the quality of translation education.
This indicates that there could be additional factors contributing
to the issue that should be taken into account when planning
future efforts to enhance translation education. According to the
findings, investing in the translation education sector in Libya is
crucial to tackle the challenges and limitations encountered by
students and staff members. This could be achieved by improving
access to the latest materials and techniques as well as offering
professional development opportunities to enhance the quality of
education in the field. This aligns with the observations made by
Razmjou (2001), cited in Kearns (2006: 107), “The BA
translation programme at Iranian universities needs substantive
changes with regard to skills, techniques, and content it covers”.
The study findings suggest that investment in translation and
interpreting labs could potentially address some of the limitations
and barriers faced by students and staff members, ultimately
leading to better outcomes in translation education in Libyan
universities. Sook (2015) on his side, found that translators in
Malaysia and Korea consider themselves professionals, but
clients and the general public often have limited knowledge or
understanding of the role and responsibilities of translators. This
aligns with the frustration expressed by staff members in the
present study regarding the lack of resources such as books and
dictionaries, and the absence of interpretation labs, which
negatively impact both students and teachers. These limitations
may contribute to a lack of recognition and understanding of the
importance of translation education and the professional
responsibilities of translators in the wider society. The study
participants made several recommendations to enhance the
quality of translation education in Libya. This included
implementing a comprehensive curriculum, establishing
partnerships with international universities, promoting research
initiatives, and  facilitating  professional ~ development
opportunities for both students and staff through workshops,
seminars and conferences. Participants also stressed the crucial
role of the Ministry of Higher Education in providing the
necessary resources and support to Libyan universities. They
suggested that investment in resources and infrastructure is
essential to ensure that students receive a high-quality education
in translation and interpreting and are equipped with the skills
and knowledge necessary to succeed in the labor market after
completing their studies. The findings of the study also
highlighted the great challenges faced by translation education in
Libyan universities and the urgent need for support and
investment from the Ministry of Higher Education to overcome
these obstacles. | can benefit from the recommendations and
initiatives presented by the participants in improving the level of
translation education in the country.

7. CONCLUSION and RECOMMENDATIONS

The study used Likert scale surveys and semi-structured
interviews with students and staff members to identify tangible
constraints and barriers to quality translation education in Libyan
universities. The findings revealed a range of challenges in this
area, including restricted access to translation materials,

technology and financing, and inadequate infrastructure and
support systems. Therefore, investment in the translation
education sector in Libya is necessary to improve access to
resources and enhance the skills of both teachers and students.
Perhaps the main challenge that hinders the quality of translation
in Libya and negatively affects it is the limited access to
resources, according to the opinion of the study participants. The
study also highlighted the determinants of insufficient
infrastructure and support systems, including the technological
and logistical aspects (classrooms and libraries) and their
implications. A negative impact on the quality of translation
education in Libyan universities. While there was some diversity
of opinion, a significant minority of participants did not embrace
the view that limited access to resources negatively impacts the
quality of translation education. This indicates that there may be
other factors that should be taken into account in future
improvement initiatives, and participants made several
suggestions to improve the quality of education, including
translation as a subject in secondary schools, creating a rotational
training program for faculty members and students in Egypt and
Jordan, and implementing a curriculum comprehensive study.
These recommendations along with the study findings provide
valuable insights for future improvement efforts aimed at
enhancing the quality of translation education in Libyan
universities. Addressing these challenges will require significant
investment in the translation education sector, including
providing resources, infrastructure and support systems to ensure
students receive a high-quality translation education. Study
participants stressed the importance of the role of the Ministry of
Higher Education in providing sufficient resources and support to
Libyan universities to improve the quality of translation
education. They also identified inadequate infrastructure and
support systems, including limited access to technology,
classrooms and libraries as factors negatively impacting the
delivery of education in this area. Although some participants
disagreed, a significant minority believed that limited access to
resources affects the quality of education of translation, and
should therefore be taken into consideration in future
improvement initiatives. To confront these challenges, the
presidency recommended investing in this sector to address
obstacles and restrictions. Improving access to the latest
technologies enhances the quality of translation education in
addition to providing opportunities for professional development.
The study also views the need to integrate the implementation of
a comprehensive curriculum that includes the latest technologies
and methods used in the field of translation to improve the
competitiveness of students in the labor market. The study also
found the importance of establishing partnerships with
international universities with experience and high quality in
translation education. The study also sees the need to provide
development opportunities. Professional training to raise the
adequacy and quality of education in this field. In conclusion, this
study and the suggestions it included from the participants
confirm the difficult challenges facing translation education in
Libyan universities and its need for investment and support from
the Ministry of Higher Education. The study also emphasizes the
necessity of taking into account the participants’ suggestions and
ideas and formulating them to improve the quality of translation
in the country’s universities.
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Abstract

Corporate Governance (CG) mechanisms have become an important topic and are increasing yearly in the world. This
paper examined the adequacy of CG mechanisms on investors’ decisions in Libyan firms. The dimensions in this study
included compliance with the principles of CG, audit mechanisms, and disclosure and transparency mechanisms. Using a
questionnaire to collect data about CG mechanisms for a random sample of 100 investors in the Libyan market. The study
found that there was no statistically significant relationship between the CG mechanisms in the firms and investors’
decisions. Finally, the CG mechanisms did not provide the investors with enough clues about a good investment.

Keywords: Corporate Governance, Fraud, Investment.

1. INTRODUCTION Due to the number of fraud cases rising in big firms and
insider trading cases, the trust of shareholders and investors has
tremendously gone down. The public is wary of investing in the
shares of various firms, and this led to relying on CG to stop this
issue, which destroyed many countries. Therefore, the CG
becomes more important to control the practices and

CG involves a set of relationships between a firm’s responsibilities. In addition, it looks for the wrongdoings and
management, its board and its shareholders. Moreover, CG may makes strict control of that place to prevent the occurrence of
refer to the systems, techniques, processes and structures that such events.

allow firms to manage and direct their goals toward the demands CG is a critical factor that has significant effects on financial
of shareholders (Tawfik, Alsmady, Rahman & Alsayegh, 2022). reporting quality and accuracy of the information in the reports.

The good practice of CG should provide appropriate The ability of CG mechanisms is highly associated with the
incentives for the board and management to achieve goals in the composition and characteristics of administrators and
best interests of the firm and its stockholders (Demise, 2006). management to accomplish and control goals and practices in the

firm and to detect and deter any deviations from goals.

Corporate Governance (CG) is a widely used term across
countries and firms, also the differences in CG standards create
an opportunity for good practices to improve and achieve the
targets of firms (Hussain & Loureiro, 2022).

CG mechanisms are divided into three categories. The first
one focuses on the role of internal mechanisms and incentives in CG is widely acknowledged as a major solution for all
controlling fraud. The second concentrates on the role of external ~ wrongdoings. CG is a network of principles and practices used to
mechanisms in checking fraud, such as an independent judiciary ~ detect and constrain fraud. CG is necessary for every firm
or watch bodies. The third one argues that fraud can be explained because it provides a governing body that ensures that the firm is
by more indirect factors, such as culture. (Tawfik, Alsmady, running in the right direction and running well (Krechovska and
Rahman and Alsayegh, 2022; Zahoor, Lew, Arslan, Christofi and Prohazkova, 2014).

Tarba, 2023; Shahab, Gull, Rind, Sarang and Ahsan, 2022) The governance reports have been the subject of essential

CG envisages the actual behavior of firms regarding investors for the last decades. There are main research factors that
performance, efficiency, growth, financial structure and relations ~ have been concentrated in research to see what firms have
with shareholders. On the other hand, there are concerns reported; financial, social, and environmental disclosure practices
regarding the rules and regulations which are influencing the firm  can be linked to investor's decision or factors such as size,

activity. industry membership, risk, market reaction, external influences,
firm reputation and country of origin or proximity to individual
*Correspondence: Mohamed Issa consumers. In Libya, the concern about CG has increased;

m.issa@uob.edu.ly
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therefore, it would test the effects on the investors’ decisions and
practices on the Libyan market.

2. LITERATURE REVIEW

2.1 Corporate Governance

In the CG literature, governance is conceptualized as an
oversight function (Vintila & Gherghina, 2012). In addition, the
CG is known as the system relating to the management and
control of firms, also, a strong CG structure requires an effective
board of directors and ownership structure (Krechovska and
Prohazkova, 2014). In literature, it is theoretically proposed that
strong CG is associated with an independent good functional
board of directors, representing all shareholders with an optimum
number of experienced and diversified members and an effective
audit committee free of CEO influence (OECD, 2023).

However, the general purpose of governance is to ensure that
the project will meet the goals and expectations determined by
management and shareholders. These goals should be achieved
by consistent and coherent implementation of governance roles
and responsibilities by different management levels within the
firm.

Its system specifies the distribution of rights and
responsibilities among different management levels and
employees. In addition, it provides the rules and procedures for
making decisions. CG could also be considered as a coordination
mechanism used as an approach to govern and organize the firm.
(OECD, 2023)

A series of fraud events over the last three decades has been
committed in different countries in the world, especially after the
economic collapses and financial crises in a number of countries
in East Asia, Latin America, North America and Russia. These
events were the reason for the creation of what is called CG in the
business sector in the world. According to OECD (2004), the
importance of CG became clear in 2002 as a series of accounting
and financial collapses for several prominent firms in the USA,
such as Enron, WorldCom, Adelphia Communications, Global
Crossing... etc. Many economists, analysts and experts have
argued the importance and extent of the influence of the concept
of CG in many aspects of economic, legal and social efforts to the
benefit of individuals, institutions, and societies as a whole in
developed and developing countries alike.

2.2 Definition of Corporate Governance

According to Cheffins (1999), there is no universally
accepted definition of CG agreed upon between all economists,
lawyers, and analysts, and there is no common definition of this
concept. This may be due to overlaps in many of the
organizational matters and economic, financial and social
conditions of the firms, which affect the community and economy
as a whole. However, there are several definitions of firm
governance; for example, OECD (2004) defined CG as:

"One key element in improving economic efficiency and
growth, as well as enhancing investor confidence, and involves a
set of relationship between a firm's management, its board, its
shareholders, and other stakeholders. Also, corporate
governance provides the structure through which the objectives
of a firm are set, and the means of attaining those objectives and
performance are determined".

Monks and Minow (2003) believed THAT good CG
mechanisms can solve the Agency Problem. Recently, the issue
of CG has become very significant in achieving both economic
development and the prudent legal and social welfare of
economies and societies. Regarding the economic level, the
increased importance of CG rules can be referred to as the
following:

1. To ensure an adequate amount of reassurance to investors and
shareholders to achieve a suitable return for their investments.

. To maximize the value of the firm, maximize shareholder
value, and strengthen the competitiveness of firms in the
international capital markets.

. To ensure efficient implementation of the privatization
programs and good guidance procedures to make optimal use
of them, to prevent any of the corruption cases that may be
linked to this.

. To avoid slipping into financial and accounting problems,
including working to strengthen and stabilize the activity of
firms operating the economy, protect the local markets and
global markets, and assist in achieving development and
economic stability.

. To provide funding sources for local or global firms,
especially in light of the increasing speed of the movement of
capital flows.

It confirmed the importance of CG to achieve economic
development and to avoid the consequences of financial crises,
through the consolidation of a number of performance standards.
These standards include work to strengthen the economic
fundamentals and market manipulation and detection of cases of
corruption and mismanagement. Moreover, control on applying
the general accounting acceptance principles (GAAP) and general
auditing acceptance standards (GAAS). (Monks and Minow,
2003)

2.3 Corruption

Corruption is a significant threat that harms the economy,
development and social stability of the country. In addition,
corruption is widely understood as ‘‘the acts in which the power
of the higher position is used for personal gain in a manner that
contravenes the rules of the law (Nguyen and Dijk, 2012).
"Corruption often results from patronage and is associated with
bribery" (Business Dictionary, 2012). However, there are several
definitions of corruption, for example,

Lal Balkaran defined corruption (1999) as:

“Corruption is a term with many meanings, but generally, it
entails misusing one’s office for a private gain or unofficial end.
It involves both monetary and non-monetary benefits. Bribery,
extortion, influence peddling, nepotism, scams, fraud, ‘grease
money’, and opportunism readily spring to mind”.

International Business Leaders Forum and Transparency
International (2005) defined corruption as: “the abuse of
entrusted power for private gain”.

This definition is reflected in the reported measures of the
perceptions of national corruption levels (Transparency
International, 2010). Such public corruption may have a corrosive
effect on the integrity of a nation’s entire system (Voyer &
Beamish, 2004), it may reduce operational efficiency, distort
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public policy, slow the dissemination of information, negatively
impact income distribution, and increase the poverty of an entire
nation (Chen, Ding, & Kim, 2010).

3. PRACTICAL STUDIES

Arcot, Bruno and Faure-Grimaud (2010) examined the
effectiveness of CG in the UK by using a unique database of 245
non-financial firms for the period of 1998-2004. It was
discovered that there was compliance with the combined code for
CG due to some firms following the letter of the regulatory
requirements without making a serious commitment to firm
governance; they depart from best practice and provide an
explanation which is totally uninformative.

Vintila and Gherghina (2012) examined the relationship
between CG ratings and firm performance, including both a
global measure of CG and four sub-indices corresponding to
Audit, Board Structure, Shareholder Rights, and Compensation
provided by Institutional Shareholder Services (ISS). The data
was collected from a random sample of 155 U.S. firms listed at
the New York Stock Exchange, NASDAQ and NYSE Amex
Equities, belonging to twenty industries in 2011, using the cross-
sectional multiple linear regression model to emphasize a
negative relationship between CG global rating and firm
performance. Thus, a negative relationship between CG and firm
performance was identified by five ratios.

In 2013, Karaibrahimoglu investigated the association
between CG and external auditors. The author chose the firms
that worked in the Istanbul Stock Exchange (ISE) between the
years 2005-2009. The sample was 805 firms. Overall, the author
found that firms’ auditor choice in terms of Big-4 and audit firm
industry specialization is affected by the firm-level CG
mechanisms of firms, particularly the board of directors’
composition and ownership structure.

Handley and Mohamed (2014) conducted a study that
examined the potential means available to firm managers,
auditors and regulators for preventing, detecting and reacting to
financial statement fraud in Malaysia. The research was
conducted by means of interviews with firm managers, auditors
and regulators. It was found that management integrity and the
development of internal systems to prevent fraudulent reporting
were very high. However, the probability of financial statement
fraud is reduced by regulators. Regulations that were set to deter
and react to cases where such frauds are detected helped to
reduce the number of cases.

Tawfik, Alsmady, Rahman, and Alsayegh (2022) investigated
whether corporate governance mechanisms affect the royal
family ownership firm performance relationship. The data sample
of the study included 266 company-year observations over the
period of 2009-2017. The study showed that firm performance
significantly deteriorates with institutional ownership, chief
executive officer duality and local auditors. Furthermore, the
results revealed that royal ownership has a significant positive
effect on firm performance. Further analysis found that the
corporations in the Gulf Cooperation Council (GCC) region
establish the best governance mechanisms to enhance firm
performance.

Liu, Tang and Zhang (2023) examined corporate governance
by mitigating managers’ moral hazard problems and affecting
firms’ operational efficiency, significantly influencing firms’
allocation of funds between investing in internal projects and

financial investments. It created a model to test how corporate
governance influences firms’ financialization through increasing
managerial efforts and suppressing extravagant consumption and
tunnelling behavior. The data of the study included China’s non-
financial firms’ financialization, including investing in entrusted
loans and wealth management products (WMPs). In conclusion,
the study showed that enhancing corporate governance could
suppress non-financial firms’ financialization.

Feng, Pan, Ho and Liu (2023) studied the impact of minority
shareholders’ participation in governance on corporate
investment efficiency. The study examined information from
companies listed on the Shenzhen Stock Exchange between 2011
and 2017 to examine the implications of online voting regulations
in China. Employing a quasi-natural experiment with the
difference-in-differences model, the results revealed that online
voting by minority investors increases corporate investment
efficiency. Furthermore, the results showed that the impact of
minority investors’ online voting is more evident in firms with
less internal governance and weaker external monitoring
mechanisms. Additionally, minority investor participation in
governance increases corporate investment efficiency by
increasing information transparency and the quality of internal
control.

Yi (2023) examined the impact of cash flow on investment
spending under the scenarios of underinvestment and
overinvestment and the moderating effect of corporate
governance and information disclosure on the sensitivity of both.
This study was made on listed companies in the manufacturing
sector from 2013 to 2020 in China. Finally, it resulted that
companies were highly sensitive to cash flow under financing
constraints and overinvestment due to agency costs; in the case of
underinvestment, improving corporate governance significantly
reduces investment-cash flow sensitivity.

4. RESEARCH RATIONALES & MOTIVATIONS

The topic of CG has gained a great deal of attention across
the world empirically and academically. In addition, corruption is
the most important phenomenon, which opened a lot of
discussions calling for the establishment of strict CG mechanisms
to eliminate this phenomenon.

The attention has increased the importance of CG in the
world, especially after the recession in many regions. The CG
mechanisms for all wrongdoings can be explained by three types
of determinants. The first focuses on the role of internal
mechanisms and incentives in controlling fraud. The second one
concentrates on the role of external mechanisms in checking
fraud, such as an independent judiciary or watch bodies, while the
third one argues that fraud can be explained by more indirect
factors, such as culture.

However, this study will focus on the effect of these
mechanisms on the investors’ decisions. Only a few studies touch
upon the relationship between CG mechanisms and investors.
None of these studies answers the question of how CG
mechanisms may help to increase the trust of investors and
encourage them to invest in firms that have a good system of CG.

Despite the efforts to face corruption, CG has been taught in
Libyan universities and practiced in Libyan firms. Therefore, the
main question of this research is, "Are CG mechanisms
adequate for investors to invest in the Libyan Market?"'
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5. IMPORTANCE OF THE RESEARCH

The CG is a crucial requirement to direct, control, and
establish stability in the public and private sectors. When the
disclosure and transparency level is increased, the investors
would be affected by the firm’s position. Studying the CG will
help to identify what various investors perceive as the importance
of CG mechanisms and their impact on the firm. Therefore, it is
expected that the research will contribute to the knowledge of
several points regarding CG.

6. RESEARCH METHODOLOGY & HYPOTHESIS

To achieve the objectives of this study, the data was collected
based on the questionnaire. The questionnaire was designed to
test the exitance of the mechanisms that affect their investing
decision. In order to maximize the accuracy of data, the
questionnaire was distributed to businessmen and businesswomen
from the Libyan markets. CG external and internal mechanisms
were chosen to be tested in this study because the other indirect
factors are uncontrollable to be measured.

The questionnaire sought to cover all aspects of external and
internal CG mechanisms; hence, conclusions would be drawn
only regarding the specific questions explicitly addressed by the
questionnaire instrument. It was intended to serve as a baseline
for future comparisons of trends over time for a select number of
issues covered here. In order to investigate the relationship
between external and internal CG mechanisms and investors’
decisions, a random sample of 100 investors was used in 2023.
Moreover, the data were processed using the well-known
statistical analysis program SPSS (IBM 25). Here is the main
hypothesis:

HO: There is no statistically adequate effect of CG
mechanisms on the investors’ decisions in the Libyan Market.

H1: There is a statistically adequate effect of CG mechanisms
on the investors’ decisions in the Libyan Market.

7. RESULTS AND ANALYSIS

This section discusses the major findings and ties them with
the research's main question. This research addresses the
following points: compliance with the principles of CG, audit
mechanisms, and disclosure and transparency mechanisms. The
following parts discuss and summarize the major findings of the
study in order to determine the level of efficiency of CG
mechanisms. This table shows the personal information about the
participants.

Table (1) General Information about the participants

Questions Number of Participants Percentage
Gender:
Male 71 71%
Female 29 29%
Age:
20 - 30 years 19 19%
31 - 40 years 71 71%
41 - 50 years 10 10%
Over 51 years - -
Years of Experience
1-5 Years 1 1%
6-10 Years 50 50%
11-15 Year 39 39%
16-20 Years 10 10%
More 21 Years - -
Education:
None ) )
Professional
University 99 99%
Post-graduate 1 1%
studies

More than half of the participants were males, and 90% of the
participants were less than 40 years old. There was one person
who had a graduate level, but the rest held university certificates.
51% of participants experienced less than ten years, but the rest
had more than 15 years.

7.1 Compliance with the Principles of Corporate Governance

Table (2) shows the responses of participants about the effect
of the compliance of the principles of CG in Libyan firms on their
investing decisions.
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Table (2) Compliance with the Principles of Corporate Governance

N Question Accept Don’t Accept SD
5 A firm that adopted the principles of the CG. 43% 57% 0.498
6 A firm that has its own policy of CG. 9% 91% 0.288
7 A firm that announces within its financial reports the compliance with the principles of CG. 64% 36% 0.482
8 A firm that considered the interests of shareholders in accordance with the principles of CG. 52% 48% 0.502
9 The frequency of performance evaluation affects your investment decision 47% 53% 0.502
10 The Criteria for Performance affect your investment decision 26% 74% 0.441
11 Reward and sanction systems in the firm affect your investment decision 26% 74% 0.441
Average 38% 62% 0.451

As in Table 2, 62% was the average percentage of
participants who accepted that compliance with the principles of
CG would not affect their decision in the Libyan environment but
38% accepted that. While there was a high percentage of
participants who accepted the effectiveness of the announcements
in the financial reports about compliance, also when considering
the interest of the shareholders according to the principles of CG.

There is a very low percentage of participants who accepted
the effect of the adoption of the principles on the investment
decision. In addition, there is a very low percentage of having its
own policy of CG. Moreover, the participants did not accept the

effect of the frequency of the evaluation and the quality of criteria
for performance on the investing decision. In addition, the
participants did not accept the effect of the reward and
punishment system on the investing decision. These results
indicated that there is no statistically significant relationship
between compliance with the principles of CG and the investors’
decisions.

7.2 Audit Mechanisms

Table (3) shows the responses of participants about the effect
of the audit mechanisms of CG in Libyan firms on their investing
decisions.

Table (3) Audit Mechanisms

N Question Accept Don’t Accept SD
12 A good external auditor of the firm affects your investment decision 14% 86% 0.349
13 The related external auditor of the firm affects your investment decision 14% 86% 0.349
14 The amount of money that is paid to the external auditor affects your investment decision 26% 74% 0.441
15 The external auditor's report affects your investment decision 59% 41% 0.494
16 The internal auditing system affects your investment decision 59% 41% 0.494
Average 34% 66% 0.425

In Table 3, the majority of the participants (66%) did not
accept the effectiveness of mechanisms in their decision. The
average percentage shows that 34% of participants accepted the
mechanisms of auditing their investments. In contrast, there was a
high percentage of acceptance of the external auditor’s report and
the internal auditing system on the investment decision.

Therefore, there is no statistically insignificant relation between
the audit mechanisms of CG and the investing decision.

7.3 Disclosure and Transparency Mechanisms

Table (4) shows the responses of participants about the effect
of the disclosure and transparency mechanisms of CG in Libyan
firms on their investing decisions.
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Table (4) Disclosure and Transparency Mechanisms
N Question Accept Don’t Accept SD
17 Auvailability of all reports to the shareholders affects your investment decision 7% 93% 0.256
18 The meetings in the firm with mveséors_ in the last years affect your investment 66% 34% 0.476
ecision
19 All members of the executive boar(;j a_nq management affect your investment 56% 44% 0.499
ecision
20 The Criteria for promotion and sala_ry for the execgt!ve board and management 14% 86% 0349
affect your investment decision
Average 36% 64% 0.395

In Table 4, the average percentage shows that 36% of
participants accepted the disclosure and transparency mechanisms
of CG in their decision. Many of the participants (64%) did not
accept the disclosure and transparency mechanisms of CG in their
decisions. In contrast, there was a high percentage of acceptance
of the annual meeting between the management and the investors.
Moreover, the member of the executive board was accepted to be
effective in the investment decision. Finally, there is no
statistically insignificant relation between the disclosure and
transparency mechanisms of CG on the investing decision.

8. CONCLUSION

Weak CG mechanisms damage the reputation of the firms
and destroy the business foundation in the countries. This paper
shows how the quality of CG in Libya affects investors’
behaviors and the consequence of CG application on future
investments and shareholder values. This study contributes to the
literature by demonstrating the significant influence of investor
decisions on CG practices and mechanisms. Prior studies
examined the CG practice on the performance of the firms and
the incomes of the firms.

The questionnaire of this study sought to explore CG
practices in Libyan firms and their impact on investors’ decisions.
To investigate whether these firms that have used the CG
mechanisms could get more funds easily from the investors.

The questionnaire results provided clear evidence that there is
no relation between the mechanisms of CG in the firms and
investors' decisions by considering all main points of internal and
external mechanisms of CG. All the CG techniques of making the
firm a better place to invest, while the investment decision in the
Libyan market is made based on the personality of management
and the staff in the firm, the investors used their exception of
future performance of the firm to decide the investment.

In conclusion, the null hypothesis failed to be rejected. This
fact would signify that when the mechanisms of CG are used, the
power of increasing funds from the Libyan market is worthless.
This situation is unfavorable to the CG literature. Therefore, CG
mechanisms are not the best benchmark that can provide
investors with information about the accuracy and safe
investment.

Finally, this study provides an analysis that CG should be
utilized to guide investors about good investment and to mitigate
managers’ moral hazard. Therefore, future research should
consider all the mechanisms and components of CG to achieve
more robust information.
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Abstract

This study aims to assess the management of medical waste in health centers in the city of Sirte, the center. And the
medical assistants in the health centers (Al-Zafaran Health Center, Omar Al-Mukhtar Health Center, and the Third
Residential District Health Center), which numbered (30) forms, then a description of the study community and the study
sample was presented, and statistical analysis was relied on using the statistical program (spss) statistical package for social
science to test hypotheses, using statistical methods (arithmetic mean and standard deviation in data analysis and hypothesis
testing). The study was conducted during the months of March and April of this year. The study concluded with a number of
results, the most important of which are: the lack of proper management of medical waste within the health centers, and the
process of separation and disposal of medical waste is not well done, and in light of these results, the study recommended
the necessity of organizing a number of seminars and lectures on the proper management of dealing with waste medical.

Keywords: Medical waste, medical waste management, medical staff, health centers, Sirte
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Abstract

The study was carried out in a private sector farmspecializing on commercial egg production (Ali Shabaan’s farm),
located five kilometresfrom northern Sulug. The study's objective was to investigate the productive performance of Hy-line
layers under Libyan conditions. Records of three houses of white egg Hy-line layers were used from 13/5/2019 to 24/11/2020
under Libyan management, where some productive and livability traits were measured, including a percentage of daily hen
day egg production (HDEP), hen house egg production (HHEP), daily egg production, accumulation mortality rate and feed
efficiency (kg diet/12 eggs) The findings showed HDEP and HHEP at 31 week age was 95% and 93%, respectively. The
number of egg production was 311 and 285 eggs/year in HDEP and HHEP, respectively. The accumulation mortality rate
increased during the production phase to 16.7%, affecting layers' production efficiency. On the other hand, no significant
differenceswere observed on feed efficiency, except during the first two weeks of the production phase, which fluctuated.

Keywords: Productive performance, Hy-line,table eggs, Libyan conditions.
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Abstract

The aim of this research is to analyze and optimize, using response surface methodology RSM, the effect of tungsten
inert gas TIG welding parameters, namely welding current WC, welding speed WS, and N addition with Ar as shielding
gas, on the corrosion resistance of duplex stainless steel DSS weldments. Due to the combination of alloying elements and
the nearly equal amounts of austenite and ferrite phases, DSS has great mechanical characteristics and good corrosion
resistance. However, most DSS applications require welding processes to join parts together; these processes affect the
microstructure of DSS and lead to the formation of precipitations, resulting in poor mechanical properties and corrosion
resistance. Therefore, it is necessary to investigate the effect of TIG welding process parameters on the corrosion resistance
of DSS weldments. In this study, the corrosion penetration rate of all DSS weldments was determined using the
potentiodynamic polarization technique. The response surface methodology was applied in order to achieve the
mathematical model that describes the relationship between above mentioned welding variables and corrosion penetration
rate of DSS weldment. Results showed that WC and N, are the most important parameters that affected the corrosion
penetration rate. Meanwhile, the results clarified that when increasing WC with decreasing WS, which corresponds to the
highest heat input, the corrosion penetration rate increased due to the appearance of the precipitations. The same results
were obtained for decreasing welding current while increasing welding speed, which corresponds to the lowest heat input
due to the increase in ferrite content. On the other hand, the results also found that the addition of a small amount of N>
with Ar as shielding gas leads to a decrease in the corrosion penetration rate. However, the increase in the amount of N
leads to an increase in the corrosion penetration rate due to the reappearance of the precipitations.

Keywords: Duplex stainless steel, TIG welding process, N, as shielding gas, Response surface method, potentiodynamic
polarization technique.
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1. INTRODUCTION

The most popular type of austenitic-ferritic steels, also
known as duplex stainless steel DSS, contain a combined
microstructure of austenite and ferrite and are utilized in a
variety of applications. They offer greater levels of strength than
austenitic steels and are appropriate for a variety of corrosive
environments. Although they have high ductility, DSSs have
less formability than austenitics due to their higher strength.
They are easily welded and have superior stress corrosion
cracking resistance 1.2,

Particularly in applications where the double yield strength
may be used in the design to reduce the wall thickness, duplex
alloys can be lower-cost substitutes for austenitic grades with
equivalent corrosion resistance. In pressure vessel and storage
tank applications where weight reduction through reduced wall
thickness decreases the cost of material, welding, and
transportation, duplex stainless steels are successfully used [,
The extensive use of stainless steel duplexes as a riser pipe in
the Man-Made River Project in Libya is due to their percentage
of ferrite and austenite phases and the amount of alloying
elements, these combined benefits made this material had
superior strength and corrosion resistance as well as a good
welding capacity. But when the fusion welding process carried
out this percentage will be disturbed, and then the superior
properties will be lost. In another word, variations in hardness, a
reduction in tensile strength, and a loss of corrosion resistance
would all detrimentally affect the characteristics of the region
around the weld-bead heat-affected zone HAZ [, I. J. Moon et
al. M established the relationship between the sigma phase
precipitation and microstructural change as well as the
resistance to pitting corrosion of a super duplex stainless steel
(UNS S32750) weld formed using a tungsten inert gas TIG
welding technique. They reached the conclusion that a slow
cooling rate caused sigma phase precipitation to form in weld
metal, whereas a comparatively fast cooling rate did not allow a
sigma phase to precipitate. Xue-fang Xie et al. [l examined the
use of the multi-pass welding method for the microstructure
characterization of DSS weldments. After conducting testing,
they concluded that there was a significant phase imbalance at
the weld fillers and HAZ; the austenite was dominating at the
weld fillers, whereas ferritiszation occurred at the HAZ.
Additionally, they found that the austenitic phase morphologies
varied at different welding zones, with more intergranular
forming at the WM and lathy grain boundary austenite and
small Widmanstétten austenite detected at the HAZ. These
phenomena are related to the multipass welding's reheating
cycles, which might negatively affect the DSS's desirable
qualities, including toughness and corrosion resistance. The
passivity of stainless steels is strongly influenced by nitrogen,
one of the alloying elements of DSS, and it is beneficial to
increase the DSS's resistance to pitting corrosion, pit
propagation, crevice corrosion, intergranular corrosion, and
stress corrosion cracks 619, The duplex grades contain up to
0.4% nitrogen to provide better austenite phase development
while welding because nitrogen promotes the initial stage of
austenite phase formation at higher temperatures throughout the
weld cooling cycle 1. It has been reported that weldments of
nitrogen-containing duplex stainless steels suffer pitting attacks
as a result of nitrogen loss because certain amounts of the
nitrogen that is present in the DSS may be lost during welding
Bz Zhang et al. 1% compared the attributes of the
precipitations of Cr2N and y2, such as the corrosion resistance

of DSS, utilizing the TIG welding procedure. They concluded
that the N2-supplemented shielding gas significantly improved
austenite formation and decreased the tendency for Cr2N
precipitation in the HAZ. A. Topi¢ and N. Knezovi¢ 4 studied
the effect of N2 addition with Ar as shielding gas on the
mechanical properties of 2 mm thickness 2205 DSS produced
with laser welding process. After tests, they found that the
shielding gas mixture type obviously does not have a significant
influence on ultimate tensile strength. Furthermore, they said
that the used of N2 in shielding gas should be researched further
and should include impact toughness and pitting corrosion
resistance testing, which would give even more reliable
guidelines for ferrite amount. A. R. Pimenta et al. (12 studied
how much N2 should be added to the shielding gas to create an
autogenous TIG joint in a hyper DSS. They stated that a nearly
linear relationship could be seen between the volume portion of
austenite in the weld metal and the increase in nitrogen content.
A. Baghdadchi et al. [*3 investigated effects of N2 addition as
shielding gas using autogenous laser welding and reheating in
welding of 1.5 mm-thick DSS. They concluded that the welded
austenite fraction increased from 22 to 39% when changing the
shielding and backing gas from pure argon to pure nitrogen.
Moreover, they found that the laser reheating increased the
austenite fraction from 39 to 57% for the N2-shielded weld,
while there were no any measurable effects when using Ar
shielding. However, they also observed some nitrides in WM
and HAZ for both Ar and N2 shielding, but the amount was
lower with N2 shielding.

The mechanical properties of DSS weldments are directly
influenced by the changes in TIG welding parameters and this is
clarified by G. Ghadi and S. Shivakumar [l when doing
research employing TIG welding process parameters on
mechanical properties of 6 mm thickness austenitic stainless
steel weld joint. The mechanical properties obtained by
mechanical testing are analyzed with input process parameters
using design of experiments technique. They concluded that the
high welding current and high inert gas flow rate with lower
diameter of the filler wire give maximum tensile strength.
Moreover, they found that the low welding current and lower
diameter with higher inert gas flow rate give maximum bending
strength. On the other hand, R. S. Vidyarthy et al. % studied
the influence of Activated-TIG welding process parameters
such as welding current, welding speed and flux coating density
on different aspects weld bead geometry of ferritic stainless
steel FSS. Using response surface methodology, the depth of
penetration and depth to width ratio were investigated and
optimized. After tests, they found that the optimized depth of
penetration and depth to width ration of 6.95 mm and 0.80,
respectively, were obtained at the welding current of 213.78A,
welding speed of 96.22 mm/min, and the flux coating density of
1.99 mg/cm2. Moreover, they stated that the Welding current is
the most significant input variable affecting weld bead geometry
of FSS. Thabet M. Elrabei and Ezzeddin. M. Anawa [
examined the impacts of several TIG welding process input
parameters on the ultimate tensile strength and micro-hardness
of 3 mm-thick austenitic stainless steel using the Taguchi
technique. After conducting tests, they stated that the welding
speed is the factor that has the biggest effect on the tensile
strength and micro-hardness of the weld joint. Additionally,
they found that the highest ultimate tensile strength and
maximum micro-hardness obtained at the same level of welding
current of 140 A, welding speed of 190 mm/min, and gas flow
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rate of 4 L/min are 641.67 MPa and 202.5 HV, respectively.
However, for the same problem of this study and to determine
the ideal welding setting, Ibrahem. Z, et al. "1 studied a TIG
welding technique on duplex stainless steel material 2205 with a
6mm thickness. They discovered, using the Taguchi approach,
that the ideal welding current, welding speed, and gas flow rate
were 198.19 A, 146.121 mm/min, and 7 I/min, respectively. The
responses provided results of ultimate tensile strength of
1068.842 MPa, hardness of 46.996 HRD, and impact of 91.776
J. The authors concentrated on the mechanical characteristics of
the DSS weld joint, but upon microstructure inspection, they
noticed some Cr precipitation on the grain boundary, which led
them to emphasize the importance of further research into
corrosion resistance of DSS. S. Mondal et al. [8] determined the
optimal process conditions for TIG welding of DSS to achieve
the desired weld mechanical properties. Grey-based Taguchi
methodology for process optimization has been carried out to
solve this multi-response optimization problem. After that, an
ANOVA test has been carried out to identify the significance of
the individual factor on the desired responses. They found that
the optimal welding parameters were welding current 90A, gas
flow rate 8 L/min, and welding speed 3.5 mm/s, which obtained
the highest yield and ultimate tensile strength. Furthermore,
they also concluded that the most significant factor was welding
speed.

In summary, to improve the corrosion resistance of DSS
weldments, it is important to control the parameters of TIG

welding process that directly influenced the heat input using
design of experiment DOE. However, many authors showed
that the addition of N2 with Ar as shielding gas has a beneficial
effect on the corrosion resistance of DSS weldments and no any
work was found for the effect of the N2 gas amount by DOE
method. Therefore, The present study aimed to exploit
advantages of applying group of TIG welding process
experiments using response surface methodology, and carry out
these experiments on DSS samples in order to determine the
optimum TIG welding parameters and N2 amount that minimize
the corrosion penetration rate of DSS weldments.

2. METHODOLOGY
2.1 Material and Welding Process

The work material for the experiments in this study was
duplex stainless steel DSS 2205 (UNS S32205). Preparing for
welding, the base metal was cut into plates measuring
6.35x140x100 mm using an abrasive water jet cutting machine.
The TIG welding machine that is used in this process is known
as a DWHP250NL. The constant arc gap was 2 mm, and the
tungsten electrode utilized had a 2.4 mm diameter and an 8 mm
cup size. ER2209, which has a 1.6 mm thickness, was the filler
material used in this investigation. Table 1 displays the
chemical composition of the base metal and the ER2209 filler
material. Figure 1 depicts the schematic diagram of the welding
procedure.

Table 1. Chemical composition of DSS and ER2209 filler material

Component Cr Ni Mn C Si P Mo N Fe
Base Metal Wt% 22.2 4.70 1.72 0.03 0.037 0.03 2.55 0.17 Balance
Filler Material (wt%) 23 8.5 1.6 0.02 05 >0.01 31 0.11 Balance

30 my,

Fig 1. Schematic diagram of the welding process

2.2 Response Surface Methodology

Response Surface Method RSM has been adopted for
planning the experiments of welding duplex stainless steel. The
experimental design matrix was developed as per the central
composite rotatable design (CCD) of RSM. Three factors were

varied at five levels, resulting in a rotatable CCD matrix
consisting of 8 cube points, 6 center points in the cube, and 6
axial points. 20 butt-welded samples have been made using five
levels of welding current, welding speed, and the amount of N2
added to Ar as shielding gas with a constant flow rate of 10
L/min. The response measured is the corrosion penetration rate.
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The optimization and prediction of the response were carried
out using the response surface design technique. Based on the
trial runs and literature review, the levels of the factors are
determined and exhibited in Table 2. After setting up and
introducing the factorial levels for each input variable into a
MINITAB_19 program, we get the input experiment matrix for
the welding processes. Table 3 demonstrates the matrix of
welding process experiments and the resultant corrosion rate of
each design point.

Table 2. The range values of welding process variables

Levels
No. Input Parameter
2 | -1 0 1 2
1 Welding current (A) 140 | 155 | 170 | 185 | 200
2 | Welding speed (mm/min) | 135 | 155 | 175 | 195 | 215
3 Nz (%) 0 5 10 | 15 | 20

2.3 Microstructure Characterization

The water jet cutting machine was used to cut the weld joint
samples from the original DSS weldment. The microstructure of
the samples with high and low corrosion rates was examined
using an OLYMPUS BX61 optical microscope and an EP50
digital camera in order to clarify and illustrate the results. The
samples were ground and polished in accordance with the
ASTM-E407-2002 standard (ground using silicon carbide
abrasive sheets), using grit sizes ranging from 240 to 1200 and
water as lubricant and coolant. The samples are cleaned with
water, then polished with diamond paste and cooling oil using 3
mm and 1 mm billiard cloth to provide a smooth, mirror-like
finish on the sample surfaces. The samples were then dipped in
1 g of K2S205, 15 mL of HCL, and 85 mL of distilled water
for Beraha's etching solution.

2.4 Corrosion Test

The original DSS weld joints were cut into rectangular
samples for the corrosion tests, which were then connected to an
electric wire mounted with epoxy to expose a uniform area.
After that, the samples were mechanically ground with SiC
emery paper up to 800 grits, rinsed with distilled water, and
quickly dried in hot air. Electrochemical polarization
measurements were performed using the ACM instrument field
machine potentiostat in conjunction with a saturated Ag/AgCl
reference electrode and graphite counter electrode. In order to
ensure that the Ecorr becomes constant, the samples were
immersed in 3.5% sodium chloride (simulating sea water) for 20
hours under open circuit conditions. After that, the cyclic
polarization tests were run at a scan rate of 60 mV/min with a
swept range of about 500 mV below Ecorr in the anodic
direction. When the voltage reached 700 mV, the scanning
direction changed upside down. Four readings were taken in
each instance to verify that the results would be consistent.

3. RESULT AND DISCUSSION

3.1 Analysis of Corrosion Penetration Rate CPR
Performance

Corrosion penetration rate CPR is the rate of metal loss
during a chemical or electrochemical reaction with the
environment. Changes in welding settings have a direct impact

on the rate of corrosion of DSS weld joints. Therefore, it is
essential to develop a mathematical model that demonstrates the
relationship between the welding parameters and the corrosion
rate of DSS weldments. Table 3 contains the completed design
matrix with the corrosion rate results.

Table 3 design points matrix and corrosion rate results

Input Parameters Response

No \évj:?ér;% welding speed | N2 CPR
A) (mm/min) (%) (mmly)

1 185 155 15 0.042736
2 170 175 10 0.020430
3 200 175 10 0.026282
4 155 195 15 0.067919
5 170 175 0 0.046800
6 170 215 10 0.062500
7 170 175 10 0.014000
8 170 175 10 0.010900
9 140 175 10 0.062820
10 170 175 10 0.022500
11 170 175 10 0.028862
12 185 195 5 0.035000
13 185 195 15 0.017100
14 170 175 20 0.029774
15 185 155 5 0.060485
16 155 195 5 0.067428
17 170 135 10 0.103000
18 170 175 10 0.007786
19 155 155 15 0.026109
20 155 155 5 0.050856

3.2 Microstructure Characterization

Figure 2 (a and b), which illustrates the microstructure of
the design points 18 and 17 (in Table 3) that, respectively,
exhibit low and high CPR. The design point number 17 with
high CPR has an austenite volume fraction of 64.6%, whereas
the design point number 18 with low CPR has an austenite
volume fraction of 56.2%. It is obvious that design point
number 17 certainly has a large concentration of Cr2N
precipitations as shown in Figure 2(b). On the other hand,
Figure 2(a) that shows the microstructure of design point
number 18 illustrated that no Cr2N precipitations have been
identified. Therefore, the very high austenite concentration and
the appearance of Cr2N precipitations are the primary
contributors to the decreased CPR in DSS weldments.
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Fig 2. Weld zone microstructure: (a) design point 18, (b)
design point 17

3.3 Analysis of Variance ANOVA for Corrosion
Penetration Rate

Table 4 shows the analysis results for reduced quadratic
model, which is modified by reduced terms based on P value for
the calculated corrosion rate. As is generally accepted in
statistics, the significance of a model term is indicated if the P-

value is less than 0.05. Furthermore, if the P-value is higher
than 0.1000, the model term is not considered significant.
Additionally, a high F value for a parameter indicates that the
parameter has a significant impact on the properties of the weld
joint. The results of model analysis showed that the WC, N2,
WCxWC, WSxWS, N2xN2, and WCxWS are significant
model terms. From Table 4, it can be noted that the highest F
value is at a WC of about 12.28, while for welding speed and
N2 are equal to 3.95 and 6.41 respectively, which means that
welding speed and N2 addition to Ar as shielding gas
parameters have less effect on the process. The P value of the
WC is 0.004, whereas the WS and N2 are 0.07 and 0.026
respectively. This is indicating that the WC and N2 parameters
are significant, but the most significant parameter is WC. Other
model adequacy measures R-sq and Adjusted R-sq are
presented in the Table 4. The determining factor R-sq indicates
the goodness of fit of the model. The value of R-sq of this
model is 91.04%. This implies that at least 91.04% of the
variability in the data for the response is explained by the
model. This indicates that the proposed model is passable.

Table 4 Analysis of variance for corrosion penetration rate results

Source DF Adj SS Adj MS F-Value P-Value
Model 7 0.010494 0.001499 17.41 0.000 Significant
WC (A) 1 0.001057 0.001057 12.28 0.004
WS (mm/min) 1 0.00034 0.00034 3.95 0.07
N2 (%) 1 0.000552 0.000552 6.41 0.026
WCxWC 1 0.001164 0.001164 1351 0.003
WSxWS 1 0.006724 0.006724 78.08 0.000
N2xN2 1 0.00069 0.00069 8.01 0.015
WCxWS 1 0.001499 0.001499 1741 0.001
Error 12 0.001033 0.000086
Lack of Fit 0.00072 0.000103 1.65 0.302
Pure Error 5 0.000313 0.000063
Total 19 0.011527

R-50=91.04%

R-sq(Adj)=85.81%

3.4 Mathematical Model of Corrosion Penetration
Rate

Linear, square, and interaction regression analyses have
been used to develop CPR's mathematical model. It is essential
to note that each parameter utilized in this mathematical model
must be within the acceptable range shown in Table 2. The
welding current (WC), welding speed (WS), and nitrogen
addition (N2) process variables have been used to formulate the
mathematical equation for CPR:

CPR = 0.951 - 0.00284 x WC — 0.00678 x WS —
0.00536 X N, + 0.00003 x WC? + 0.000041 x WS? +
0.000209 x N,* — 0.000046 X WC x WS

Where

Corrosion Penetration Rate CPR in (mmyt)
Welding current WC in (A)

Welding speed WS in (mm/min)

Nz in (%)

3.5 3D Surface and Contour Plots of Corrosion
Penetration Rate

The response value for each given combination of any two
parameters is predicted using a three-dimensional (3D) surface
plot, with the third parameter being held constant. The influence
of these combined characteristics is generally significant if the
surface plots show a lot of curvature, bend, or undulation. The
combined effect is not significant, however, if the response
surface plot does not exhibit significant curvature, bend, twist,
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or undulation. The contour plots are two-dimensional (2D)
plots, and each line or contour within represents a constant
response line. Figure 3 (a and b) illustrates the 3D surface and
contour plots, respectively, of the effect of the change in WC
and WS at a constant middle amount of N2 on the behavior of
CPR. From Figure 3(a), the 3D surface plot clearly showed that
the lowest CPR can be exhibited at high WC with an
approximately middle value of WS. Meanwhile, the highest
CPR is obtained when the WC decreases with an increase in
WS. Moreover, the contour plot shown in Figure 3(b)
performed the same behavior: increasing the WC more than

(a)

01 W
CPR(mm/y) 010 -

008 J

W L 7 WS (mm/min)

Wy o/ ®
180
WCA) a

180A with an increase in WS of 170 mm/min can decrease the
CPR by 0.03 mmy-1. The reason can be explained by heat
input. Since the increase in heat input leads to an increase in the
austenite volume fraction, which subsequently decreases the
CPR, However, very high heat input contributes to the
appearance of the Cr2N precipitations that have a negative
effect on the corrosion resistance of DSS weldments. Therefore,
the highest value of WC with an approximately middle value of
WS performed an appropriate heat input that led to a decrease in
the CPR of DSS weld joints.

CPR(MMAy)
< 003
W 003 - 006
W 006 - 009
W 009 - 012
W 012 - 015
T | | > 015 |
E 180 | Hold Values
E N(%) 10
@ 170
2
160
1501

WC (A)

Fig 3. CPR behavior versus WC and WS at constant N2: (a) 3D surface, (b) contour plots

Figure 4 (a and b) demonstrates the effect of the change in
WC and N2 addition to Ar as shielding gas at constant WS on
the behavior of CPR as a 3D surface and contour plots,
respectively. From the 3D surface plot shown in Figure 4(a), it
can be seen that at approximately 10% N2, the CPR decreases
with an increase in WC up to 190A. However, more than 190A
showed an increase in CPR. On the other hand, the contour plot
that is illustrated in Figure 4(b) confirmed the same behavior:
the lowest CPR can be obtained when the WC ranges from 170

(a) (b) 2

0.08
CPR(mm/y) 006
0.04

0.02

sor 5
WC(A) 200

to 190A with the addition of approximately 8 to 18% N2 with
Ar as shielding gas. The increase in WC leads to an increase in
heat input and an increase in austenite content, which
subsequently decreases the CPR. Moreover, the addition of N2
with Ar as a shielding gas also contributes to the increase in
austenite content. However, a very high percentage of N2
showed a decreasing trend in the CPR, mainly due to the
reappearance of Cr2N precipitations.

Hold Values
welding speed (mm/min) 175

140 150 160 170 180 190 200
WC (A)

Fig 4. CPR behavior versus WC and N2 at constant WS: (a) 3D surface plot, (b) contour plot
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Figure 5 (a and b) represents, respectively, the 3D surface
and contour plots of the CPR behavior with the change in WS
and N2 addition with Ar as shielding gas at constant WC. The
3D surface plot shown in Figure 5(a) clearly explains that the
WS is more influenced than N2 on the CPR; at approximately
10% N2, the CPR decreases with an increase in WS up to 175

(a) (b)
012
CPR(mm/y) %
004 20
150
2 15 —+ 0
WS (mm/min) o

mm/min. However, increasing the WS by more than 175
mm/min showed an increasing trend in the CPR. Moreover,
from the contour plot that is illustrated in Figure 5(b), the
lowest CPR can be obtained from the WS range of 170 to 190
mm/min and N2 addition between 10 and 15%.

20
CPR(mmJy)
< 002
W 002 - 004
W 004 - 006
15 006 - 008
W 008 - 0.10
W 010 - 012
- > 01
g m 0.12
~ 10 Hold Values
z welding current (A) 170
5

0 \ S
140 150 160 170 180 190 200 210
WS (mm/min)

Fig 5 CPR behavior versus WS and N2 at constant WC: (a) 3D surface plot, (b) contour plot

3.6 The Corrosion Penetration Rate Optimization

Figure 6 shows the optimization plot that illustrates the
effect of each parameter, namely WC, WS, and N2 addition to
Ar as shielding gas, on the CPR of the DSS weldments. In
general, the red perpendicular lines on the plot reflect how the
parameters have been set, and the red values in parentheses at
the top of each column show the numerical values of the ideal
parameter (welding) setting. The ideal welding parameter of the
corrosion penetration rate response is represented by the blue

New . 2\’:0(;
High :
D:0386% " cur 1190
Low 1400
CPR(mm/y
Minimum
y = 00091
d = 098642
\\\"‘-

dashed line and blue numerical value. The goodness-of-fit of
this model (D = 0.98642) explained how the selected welding
settings satisfy the CPR optimum and work well to reduce CPR.
According to Figure 6, the ideal WC, WS, and N2 addition are
190A, 189mm/min, and 13%, respectively, providing a CPR of
0.0091 mmy-1. Furthermore, the model demonstrated with
excellent detail how adding a small quantity of N2 and using an
appropriate heat input to achieve high austenite content with
minimal Cr2N precipitation results in superior resistance to
corrosion of DSS weldments.

ws N2
2150 200
1189.0] [3.0)
1350 00

Fig 6. Optimization plot of the WC, WS, and N2 addition to minimize CPR of DSS weld join
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4.

CONCLUSION

In this study, Response Surface Methodology (RSM) has been
used to study the impact of TIG welding settings on the
corrosion resistance of duplex stainless steel DSS weld joints.
The corrosion resistance of DSS weldments was determined
using the potentiodynamic polarization technique and explained
by the corrosion penetration rate. The following points
summarize the most important outcomes:

1.

The RSM results indicated that the corrosion penetration
rate is more significantly impacted by the welding
parameters WC and No.

. The model correctly predicts the response of the corrosion

penetration rate at 91.04%.

. Due to the presence of precipitation, an increase in WC with

a decrease in WS causes a high corrosion penetration rate.
However, the same results were achieved when WC was
decreased while WS was increased due to an increase in the
volume percentage of ferrite.

. A small amount of N2 added to argon as a shielding gas

improved the corrosion resistance of DSS weld joints by
reducing the corrosion penetration rate, whereas adding
more Nz increased the corrosion penetration rate..

. The RSM results demonstrated that the most effective

welding settings (WC=190A, WS=185 mm/min, and Nz of
approximately 13%) result in the lowest corrosion
penetration rate (0.0005 mmy).
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Abstract

Clustered binary data analysis is a common task in various fields, such as social sciences and epidemiology. Restricted
Pseudo Likelihood Estimation (PLE) is a widely used approach for analyzing clustered binary data, providing flexibility in
handling complex dependencies within clusters. This study aims to evaluate the efficiency of Restricted Pseudo Likelihood
Estimation in balanced and unbalanced clustered binary data models. Using simulated data, we compare the performance of
PLE in balanced and unbalanced clustered binary data scenarios. We consider various factors such as the number of
clusters, cluster sizes, and intra-cluster correlation. The preferred class of models for clustered binary data is the
Hierarchical Generalized Linear Model (HGLM). This article compares the performance of a restricted pseudo-likelihood
estimation method of the Hierarchical Generalized Linear Model (HGLM) with equal and unequal cluster sizes. Through
comprehensive simulation experiments, we assess the accuracy and precision of PLE estimates in terms of parameter
estimation, standard errors, and hypothesis testing. Our findings provide insights into the efficiency of Restricted Pseudo
Likelihood Estimation (RPLE) in balanced and unbalanced clustered binary data models. The results highlight the
advantages and limitations of PLE in different scenarios, aiding researchers in selecting appropriate modeling approaches
for their specific data characteristics. The results can guide researchers in making informed decisions regarding the
selection and application of PLE in their own studies, ultimately enhancing the validity and reliability of statistical analyses
in the presence of clustered binary data.

Keywords: Hierarchical Generalized Linear Model, Restricted Pseudo Likelihood, Balanced Clustered, Unbalanced
Clustered.

1. INTRODUCTION Efficiency is a crucial aspect in the field of binary data
models as it determines the accuracy and reliability of the

In recent years, clustered binary data models have gained estimation process. Restricted Pseudo likelihood estimation is a
significant attention in various fields due to their ability to commonly used method in binary data models that aims to
handle complex data structures where observations are grouped estimate the variance components and intra-class correlation.
into clusters or clusters of clusters. This estimation method, also known as RPL estimation, utilizes

linearization techniques to approximate the likelihood function

The clusters may be balanced or unbalanced, i.e., the . .
in models with random effects.

number of observations in a cluster (the size of the cluster) for
all clusters is equal or unequal. The unbalanced clustered data Efficient estimation of model parameters in such models is
for continuous response has been addressed (El-Saeiti, 2013). crucial for obtaining accurate and reliable results. One widely
used approach for parameter estimation is (RPLE), which offers
computational simplicity and flexibility. Zhang et al. (2019)
conducted a simulation study to evaluate the performance of
RPLE in unbalanced data scenarios. They considered various
entesar.el-saeiti@uob.edu.ly clustering structures and examined the impact of cluster size

imbalance on parameter estimation. The results indicated that

RPLE remained robust and efficient even in the presence of
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substantial cluster size imbalance. However, the precision of
estimates decreased as the imbalance increased, highlighting the
need for careful interpretation of results in unbalanced settings.
Comparative studies have been conducted to assess the
performance of RPLE against alternative estimation methods
commonly used in clustered binary data analysis. For instance,
Han et al. (2020) compared RPLE with maximum likelihood
estimation (MLE) and generalized estimating equations (GEE)
in both balanced and unbalanced clustered binary data models.
Their findings demonstrated that RPLE produced similar
parameter estimates to MLE while offering computational
advantages. Additionally, RPLE exhibited superior performance
to GEE in terms of efficiency and robustness. However, it has
been noted that the RPL estimation method may yield biased
parameter estimates, particularly for binary data models (Huang
& Jeon, 2022). To evaluate the efficiency of RPLE in balanced
and unbalanced clustered binary data models, several
approaches can be used.

In this article, the performance of the RPLE method when
cluster size has an equal and unequal number of observations
regardless of the dispersion is discussed. For more depth of
discussions and reviews of the history of RPLE dispersion see
El-Saeiti (2013).

This study aims to evaluate the efficiency of RPLE
estimation in balanced and unbalanced clustered binary data
models. The accuracy and precision of parameter estimates
obtained using RPLE under various clustering structures and
data scenarios are investigated.

By assessing the efficiency of RPLE in different data
settings, this research will contribute to the methodological
advancements in analyzing clustered binary data. The findings
will provide valuable insights for researchers and practitioners
in choosing appropriate estimation methods and understanding
the limitations and strengths of RPLE in different clustering
scenarios. Overall, this study aims to enhance our understanding
of the performance of RPLE estimation in clustered binary data
models, contributing to the advancement of statistical methods
in analyzing complex data structures.

In the following sections, we will describe the methodology,
data generation process, simulation design, and statistical
metrics used to evaluate the efficiency of RPLE. Subsequently,
we will present and discuss the results, followed by concluding
remarks.

2. METHOD

In clustered binary data models, there are several inference
methods available, including non-likelihood-based techniques
such as GEE, PLE, and likelihood methods (Stefanescu &
Turnbull, 2003). These methods differ in their assumptions and
computational requirements, and it is important to evaluate their
efficiency in order to choose the most appropriate method for a
given dataset and research question. The efficiency of an
estimation method refers to its ability to provide precise and
reliable estimates of the parameters of interest. RPLE is a
commonly used method for analyzing clustered binary data.
Previous studies have demonstrated that RPLE can provide
comparable efficiency to other estimation techniques, such as
GEE. One study by Arnold and Strauss presented a formal
definition of PLE and established its consistency and
asymptotic normality (Faes et al.,, 2008). For continuous

outcomes, two approaches are evaluated: restricted maximum
likelihood (REML) and estimating equations (EE). According to
the study, REML is a preferable alternative for estimating
correlation-related terms in models with normal outcomes,
especially in group randomized trial settings. However, when
the outcomes are continuous and non-normal, the results are
mixed, indicating that both REML and EE may have limitations
in these instances (Evans et al., 2001). MLE method in the
RPLE, we estimated the fixed effects of the mean model.
Estimating both the fixed and random effects in HGLM means
that we have to consider the dispersion components and
correlated errors. To handle this situation, Wolfinger and
O'Connell (1993) used RPLE. The response and random
components in the HGLM could have been written as:

Yu~D(, a(9)V (W), u~N(0,Vg),
n=Xp+Zu,

n=g(w,

Where E[ylu] = p , Vr is unknown. Notice that the method
of Wolfinger and O'Connell (1993) applied a linearization, and
that their method assumed the normality of pseudo response to
estimate the parameters by using ML. RPLE was shown to be a
very useful alternative for MLE in clustered data with non-
continuous responses (Geys et al., 1997).

3. SIMULATION

The RPLE and HGLM were described in the last section,
the systematic component applied for generating data was

8ij =1+ 0.2xq;5 + v;,
and the systematic component for the fit model was
8ij = xijB + v(w),
8ij = Bo + B1x1ij + Baxaij +v;
Where v;~ Beta(2, 3).

For generating data, the researcher defined the values for
parameters and generated the X values, random effect variable,
and calculated the probability p of the dependent variable Y.
First, the researcher generated an unequal number of subjects ni
per cluster from the Poisson distribution for unequal cluster
size. The mean from the Poisson distribution was the mean for
the number of observations for each cluster. By choosing three
different varying mean cluster sizes (n = 10, 25, 50,100), the
researcher showed the difference in statistical performance for
various sample sizes. The next step was to generate a normally
distributed continuous variable, x;; with the mean = 3 and a
known variance = 20; x;;;~N(3,20). Thus, the researcher
generated a beta distributed random variable ui with a parameter
v =2 and A = 3 for each cluster i; u;~Beta(2,3). Finally, y;;
was generated for each data unit randomly from a Bernoulli
distribution with a success probability p;;, where

eﬁo+ﬁlxlij+ui
Pij = 1 4+ ePotBixiijtu

and S, = 1, 5, = 0.2. Parameter estimates were obtained using
RPLE (Heo & Leon, 2005).
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The project defined K to be the number of clusters [K = 10,
20, 50,100] and 7 to be the mean number of observations per
cluster [n = 10, 25, 100]. For each combination of K and n,
1,000 data sets were generated to calculate the power, Type |
error, and standard errors. To calculate the power, Type | error
rate, and standard error, data were generated according to the
model with the systematic component &;; = B, + x4 + v;,
with one affected treatment of ;. Thus, the model was fitted
with the systematic component &;; = By + B1x1;; + f2Xzij +
v;, where B, was the intercept, f; was the treatment effect, x;
was generated from the normal distribution, 8, was an extra
parameter, and X2 was the second treatment effect generated
from the Poisson distribution with the mean = 3, x,~P (1 = 3).
Power was estimated as proportion of correct detection of
significance for B;, while Type | error rate was estimated as
proportion of incorrect detection of significance for 3,.

4. RESULTS

The results are given in Table 1 and Table 2. Table 1
represents the RPLE method for unequal cluster size and

summarizes the averages of B; and f,, the power of the
hypothesis test for ;, Type | error rate of the hypothesis test for
B, and the standard error for 8;. However, Table 2 represents
the RPLE method for equal cluster size. From Table 1 and
Table 2, we notice that RPLE was a good estimation method
since the average of 1,000 replications gave estimates that were
very close to the actual value, which was 0.2, and 8, was close
to zero. The power of the hypothesis test for g; was high since
the sample size was large for each of the combinations, and the
Type | error rate for the hypothesis test for 8, was acceptable
because it was close to 0.05. The standard error for B; was
small and fits in the range from 0.0080 to 0.055. For the
statistical power graphs, all methods showed a high power since
the sample size was large for each simulation. For the Type |
error rates graphs, there was a strange trend behavior. The Type
I error rate was first decreasing with increasing sample size, and
then was increasing with increasing sample size. The Standard
Error graphs showed decreasing average of standard error with
increasing sample size.

Table 1: Restricted Pseudo Likelihood for Unequal Cluster size

Cluster n B1 B2 Power Type | error S.E
10 0.2039936 0.006628708 0.75 0.04 0.08207859
25 0.2054369 0.003751929 0.997 0.04 0.04823436
o 50 0.1977455 -0.001222459 1 0.074 0.03320395
100 0.2001483 -0.006715925 1 0.029 0.02340688
10 0.2075701 -0.005259478 0.972 0.049 0.05519608
25 0.2036177 -0.003936949 1 0.055 0.03315632
10 50 0.1992707 0.001164893 1 0.029 0.02335456
100 0.2016445 0.000593124 1 0.038 0.01646315
10 0.2041978 0.00357477 1 0.016 0.02605315
25 0.2024797 0.006654026 1 0.045 0.01623582
10 50 0.2003216 -0.001794524 1 0.029 0.01474892
100 0.2002964 0.001345378 1 0.034 0.008043962
10 0.2003976 0.003850124 1 0.057 0.02346011
25 0.2012857 0.004906698 1 0.071 0.01478362

K=100

50 0.2008426 0.000335425 1 0.089 0.01042273
100 0.1996788 0.001365944 1 0.101 0.007348866
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Table 2: Restricted Pseudo Likelihood for equal Cluster size

Cluster n b1 B2 Power Type | error SEE
10 0.2257741 -0.01512311 0.879 0.046 0.08411835
25 0.2025069 0.01174351 0.994 0.046 0.04762672
(=10 50 0.2026245 0.001864967 1 0.068 0.03334346
100 0.1992461 0.00243922 1 0.045 0.02327722
10 0.2111928 -0.03185282 0.992 0.072 0.05520497
25 0.202478 -0.009294299 1 0.026 0.03338469
K=20 50 0.2033522 0.00533173 1 0.099 0.02349994
100 0.200167 -0.002781319 1 0.021 0.01645461
10 0.2039738 -0.000890671 1 0.033 0.03331514
25 0.198177 0.003091327 1 0.041 0.02074383
K50 50 0.1960066 -0.000523255 1 0.048 0.01457639
100 0.1994977 0.0007605388 1 0.069 0.01036174
10 0.1981626 0.001518337 1 0.04 0.02317079
25 0.2005637 -0.002824025 1 0.052 0.01466116
(00 50 0.1983799 0.0009911758 1 0.034 0.01033405
100 0.1988939 -0.001234354 1 0.035 0.007307184
For more vision, the next figures from 1 to 4 explain the 0.10-

numbers in the above tables.
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5. CONCLUSION

RPL was a good estimate method since the average of 1,000
replications gave estimates that were very close to the actual
values. The power of the hypothesis test for regression
parameters was close to one, and the Type | error rate for the
hypothesis test for regression parameters was acceptable
because it was close to 0.05. The standard error for regression
parameters was small and fit in the range from 0.0080 to 0.055.
The RPLE showed a good estimation for binary data with
unbalanced clusters, (Geys et al., 1997) showed that the RPLE
was a very useful estimation in clustered data with non-
continuous response.

The results from the simulation demonstrated the capability
of the RPLE method, as it gave us a low standard error and an
acceptable Type | error with equal and unequal cluster size. In

conclusion, the literature on evaluating the efficiency of RPLE
in balanced and unbalanced clustered binary data models
highlights its computational simplicity and flexibility. RPLE
has been shown to produce parameter estimates comparable to
MLE while offering advantages in terms of computational
efficiency. Moreover, RPLE remains robust even in the
presence of substantial cluster size imbalance. Comparative
studies have demonstrated the favorable performance of RPLE
in comparison to alternative estimation methods. However,
further research is needed to address certain limitations and
explore additional aspects of RPLE estimation in clustered
binary data models.
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Abstract

In this paper the Egwaider Type-I distribution is introduced. It is a discrete distribution generated as a special case of
the finite Egwaider distribution. The properties of the resulted discrete distribution are discussed. Some special cases from
the resulted discrete distribution are also introduced and some remarks about it are given. Data from this discrete
distribution are simulated and used to estimate its shape parameter. Finally, the conclusion and discussion are given.

Keywords: Egwaider distribution, Maximum likelihood estimation, Moment estimation.

1. INTRODUCTION where, a and a+s are the end points of the support of the

) o . o distribution, and f is the shape parameter.
The Egwaider (EGW) distribution is a finite three

parameters,  univariate, unimodal discrete  probability Thus, the EGW distribution can be re-written as:
distribution obtained by Muiftah (2018) as an analogue of the
power function distribution using a well-known method of

discretization and is given by the pmf: (y — a)ﬂ — (y —a+ l)ﬂ S <0
s B
—_a’ _ B P(Y=y)= S :
(y aj _(y a+lj S oo (y-a+1f —(y—a)f S .o
POY=y)={> 8 5 s P 57 B
(%Hlj _[y—a) S.g
S S Y’
vyith a finite or semi-infinite support defined according to the y=a,a+1,--,a+s—1; $s>0,8>0
signs of both f and s as follows: YAt satstl . ani: =0.5-0
_ye[a,a+s—1], s>0,4=>=0 y=a+sa+s+l.- s>0,5<0
'ye[a+s, a—1], s<0, >0 (i’)=---,a+s—1,a+s; $s<0,8<0
y<slats.), $s>0,5<0 2. DERIVATION OF THE DISTRIBUTION
ye(—o,a+s], s<0,3<0

The Egwaider Type-l1 (EGW-I) distribution arises when, in
the pmf (1), B> 0 and s > 0, and is given by the following pmf:

*Correspondence: Mohamed S. A. Muiftah

Egwaider P(Y:y)z(y_a+l)ﬂﬂ_(y_a)ﬂ
mohamed.muiftah@uob.edu.ly S
2 y=a,a+1l---,.a+s-1;s>0; SB>0
@)
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where, both a and s are integers.

It may be proved that the function (2) is a pmf as follows:
ety - a+1)ﬁ (y-a)
y=a
=Siﬂ{[(1)ﬁ—(0)ﬂ]+[(2)ﬂ—(1)ﬁ]+[(3)ﬂ—(2)ﬂ]
+ot (-1 =(s=2)1+[(s) -(s-1)' T}

1 s/
:7[5ﬁ—(0)ﬂ] 257

=1 #

2.1. Cumulative Distribution Function:

The cumulative distribution function (cdf) of the EGW-I
distribution is given by:

— B
F(y) = =22

®

y=a,-,a+s-1;, s>0,

Proof:

y _ B _(—2a)\s
F(y):Z(u a+1)sﬂ (u-a)
{{®” -0)1+1" -]
_+tlly-a+D)’ —(y-a)’1}
#

_(y-a+)’ - (0" (y-a+D)’
- s’ g T

2.2. Survival Function:
The survival function (sf) of the EGW-I distribution is
hence given by:

A
S(y)=1-F(y)=1- % —a.
4)

It may be observed that the EGW-I distribution reserve the
same (cdf / sf) of the continuous power function distribution
when § >0 and s > 0.

,a+s-1 s>0,

2.3. Failure Rate Function:

The failure rate function (frf) of the EGW-I distribution is
given by:

(y-a)f —(y-a+1)/
h(y)= ,y=a,--,a+s-1; s>0,
(y-a)f —sf
)
Proof:

—,a+s-1

S1(y—1)—S1(Yy)

h =
(¥) Si(y—1)
(y—a)? (y—a+1)?
oo
- (y—a)?
1—Y Y <7
O
{(y—aﬂ)ﬁ—(y—a)ﬁ}
s” _(y-a+1)’ —(y-a)’
¥ —(y-a)’ ¥ —(y-a)’
Sﬁ
_(y-aY—(y-a+1y
= (y—a)ﬂ—sﬁ , y=a,--,a+s-1, #
2.4. Moments:

The rth moment of the EGW-I distribution is given by:

=E(Yr)=%sz_l<a+i)r[(i+1>ﬂ—(i)ﬂ]: 5 >0,
s” io
(6) I
# Proof:
a+s—1
E(Yr)=siﬁ S Y (y-—a+1)f —(y-a)’]
y=a

zs%{af (1) -(0)1+(a+1)"[(2)" ~(1)]

+(a+2) [(3)° —(2)’1+(a+3)"[(3)" -(2)"]
+or(a+s-1)[s# - (s-1)’1}

- IS Li+1)f ()] #
S i=0
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It may clearly observed that Ho :E(YO)=1’aS: -
Sil[(i+1)ﬂ—(i)ﬂ]:sﬂ a(s)’ + S Li(i+1)P -(iy’*]

(a+i) =1vi i=1

and 1=0 = N
Proof: .
S_
IS i(i+1) —(i)ft
5 (1417 (i 1= 0P 1+ (@ (1Y 13 ~(2)] ZLi+1)y7 ()"
i=0 —a+1=L 5 #
ot (8 ~(s-1)] s
=P (0 =sF # 2.4.2. Second Moment:

The second moment of the EGW-I distribution is given by:

2.4.1. Mean of the distribution:

The mean of the EGW-1 distribution is given by: Z{(2a+ DLiG+1)7 - ()7 ]
1o =E(Y?)=a®+1=L 5 : 5>0
s-1 S
YL +1)Y (Y] ®)
,uizyyzE(Y):a+i=l 7 : >0 Proof:
s
" - By

. _ B _ (i
i =E(1)= 5 3 Z(a+u>[(u+1) (iY"] _ ﬂZ(a +2ai +i2)[(i+1) -(1)]
S

z 5 5 . =s7_zo[a 2(i+1)P —a%(i)’ +2ai(i+1)F - 2a(i P +i%(i+1)7 - (i)P*?]
=— [a|+1 —a(i)’ +i(i+1)" -(i)"™] =
s/ i=0

=iﬁ[a2+a2(2)ﬂ-a2+2a(2)ﬂ-2a+(2)ﬁ-1

S

1 n
=S7;{[a(1)ﬂ-3(0)ﬂ+0(1)ﬁ—(0)ﬂ ] +a%(3) —a(2)f +4a(3)’ —2a(2)* L + 4(3)7 - (2)+?

+ota’(s)f —a?(s-1)f +2a(s-1)(s)’

+[a(2)" (1) +12)" (1)) 2a(s— 1) (s—12(s ) —(s-1)*2]

+[a3Y -a2y +23)F (2]

rot[a(s) ~a(s-1) +(s-1)(s)f ~(s-1Y*])
{a%(s)’ +[2a(2)’ —2a+(2)’ —1+4a(3)”
—2a(2)P* 1+ 4(3)F —(2)°*?

=Siﬂ[1(2)ﬂ —(1YP* 1 2(3)F —(2)f ++2a(s—1)(s)” —2a(s—1)/"*
. +(s—1)2(s)? —(s—1)’*2 ]}
+3(4)7 =3y - ) s

+a(s)? +(s—-1)(s)’ - (s-1)"*"]
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s=1

Y{2ai(i+1)? —2a(i )’ +i(i+1) —(i)P%}
—g2 4=l
$P
Sil{(2a+i)[i(i+1)ﬂ —(i) 1
_g2 4=l 3 #
S
2.5. Variance:

Using the first and second moments given by (7) and (8)
respectively, the variance of the EGW-I distribution will be:

s-1 s-1 2
YLi%(i+1)f (i) [Z[i(m)/’—(i)ﬁ“]}
_i=l i=1
Var(Y )= 7 - 2

©)

Proof:

Var(Y )=E(Y?)-[E(Y)]?

;0 5>0

Sf{(2a+i)[i(i+1>ﬂ—(i)ﬂ”]}

Var(Y )=a? + =t 7
s-1 2
SLi(i+1)7 —(i)P*]

—la+1=t
P

sil{(Za+i)[i(i+1>ﬂ (i)

2, i=l
N

=a
s-1 s-1 2
23 Lii+1)P -1/ | Slii+1) ()P
_az_ i=1 _ i=1
Sﬂ Sﬂ

. ki =i(i+1)7 (i)’
(10)

then,

s—1 s—1 s—1
Z(2a+i)ki ZaZki ZKi
_a2,i=1 2 =1 |i=l
Var(Y)=a“+ 7 a 7
s-1 s—1 s—1 s—1 2
ZaZki ZIl(l ZaZki Zkl
=1 =1 =1 i=1
S’B S'B S’B Szﬂ
s—1 s-1 2
ki | 2ki
_i=1  _\i=l
Var(Y )= 7 27
(11)

replacing ki by its value given by (10) in (11),

S+ (1] fil[i(m)ﬁ—(i)ﬂ”]]
i=1

Var(Y )=1=L -
s# s

2.6. Mode of the distribution:

The mode of the EGW-I distribution is analogues to that of
the continuous power function distribution given by Crooks
(2017) when s > 0 and is given as:

p<1
p>1

a,
Mode(Y ):{a+s—1

12)

Proof:

As s>0, the pmf (6) attains its maximum value if the

nominator [( y_a+1)ﬂ —( y_a)ﬂ] is maximum for

a<y<ats-1.
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For p<1:

[(y_a+1)ﬁ _(y_a)ﬂ] is maximum if Y takes its

minimum value (y = a),

5 MaxP(Y:y):P(Y:a):(a_a”)ﬁ‘(a—a)ﬁ

p<1

o A1 [(y-a+1)f —(y-a)’1,

maximum if Y takes its maximum value (y = a+s-1),

= MaxP(Y=y)=P(Y=a+s-1)
p>1

(a+s-1-a+1)/ —(a+s-1-a)

Table (1): The EGW-I (0, 10, 0.2) distribution

N

:M, s>0 #
S

2.7. Practical Applications:

2.7.1. Table (1) represents the pmf [P(y)], the cdf [F(y)], the
sf [S(y)], and the frf [h(y)], of the EGW-I (0, 10, 0.2)
distribution. Whereas, figures (1) and (2) represent the
distribution of the pmf [P(y)] and the frf [h(y)] of the EGW-I (0,
10, 0.2) respectively.

The p.m.f. of the EGW-I (0, 10, 0.2) is given by:

0.2 0.2

y P(y) F(y) S(y) h(y)
0| 0630957 | 0.630957 | 0.369043 |0.630957344
1| 0.093822 0.72478 0.27522 | 0.254231639
2| 0061223 | 0.786003 | 0.213997 |0.222452391
3| 0.04655 0.832553 | 0.167447 | 0.21752707
4| 0037997 | 0.870551 | 0.129449 |0.226921969
5| 0.03233 0.90288 0.09712 | 0.249749161
6 | 0.028269 0.93115 0.06885 | 0.291079027
7| 0025203 | 0979148 | 0.020852 |0.522271893
8| 0022796 | 0.979148 | 0.020852 |0.522271893
9 | 0.020852 1 0 1
b3 1.000000
E(Y) = 1.3856, Var(Y)=5.6545

P(y)

0.6 -

0.4 -

a.2

a |

] 1 x 3 4+ s G 7 8 2 ¥

Fig (1): The pmf of the EGW-I (0, 10. 0.2) distribution

h(y)

1
0.8
0.5
0.4
0.2

u]

Fig (2): The frf of the EGW-1 (0, 10. 0.2) distribution

2.7.2. Table (2) represents the pmf, the cdf, the sf, and e frf,
of the EGW-I (5, 8, 0.5) distribution. Whereas, figures (3) and
(4) represent the distribution of the pmf and the frf of the EGW-
1 (5, 8, 0.5) respectively.

The p.m.f. of the EGW-I (5, 8, 0.5) is given by:

y-4)%-(y-5)%°

(Y =y)= =t

1y:5161“"12
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Table (2): The EGW-I (5, 8, 0.5) distribution

Table (3): The EGW-I (0, 10, 1.3) distribution

y P(y) F(y) S(y) h(y) y P(y) F(y) S(y) h(y)
5 [0.353553391| 0.353553 0.646447 |0.353553391 0 | 0.05011872 | 0.050119 0.949881 0.0501187
6 |0.146446609 0.5 0.5 0.22654092 1 | 0.07328805 | 0.123407 0.876593 0.0771550
7 10.112372436| 0.612372 0.387628 |0.224744871 2 | 0.08564682 | 0.209054 0.790946 0.0977042
8 |0.094734345| 0.707107 0.292893 |0.244395276 3 | 0.09480953 | 0.303863 0.696137 0.1198685
9 (0.083462634| 0.790569 0.209431 |0.284959256 4 | 0.10226308 | 0.406126 0.593874 0.1469008
10 |0.075455989| 0.866025 0.133975 |0.360291162 5 | 0.10862412 | 0.514750 0.485250 0.1829078
11 |0.069388943| 0.935414 0.064586 |0.517926121 6 | 0.11421609 | 0.628966 0.371034 | 0.23537598
12 [0.064585653 1 0 1 7 | 0.11923235 | 0.748199 0.251801 | 0.32135189
X | 1.000000 8 | 0.12379878 | 0.871998 0.128002 | 0.49165288
E(Y)=7.2350, Var(Y)=5.3380 9 | 0.12800246 1 0 1
X 1.000000
E(Y) =5.1435, Var(Y)=7.4107
P
0.4 4
0.15 -
031 P(y)
0.2 0.1 4
0.1 1 0.05
0
5 @ 7 8 2 10 11 12 ¥ 0
o 1 2 3 4 5 6 7 8 9 ¥

Fig (3): The pmf of the EGW-1 (5, 8. 0.5) distribution Fig (5): The pmf of the EGW-I (0, 10. 1.3) distribution

]__
h{+) h(y)
0.8 - 1
0.8
0.6 - 0.6
0 0.4
0.2
0.2 - o :
0o 1 2 3 4 5 6 7 8 9 y
0_
5 6 7 8 9 10 11 12 ¥

Fig (6):The frf of the EGW-I (0, 10. 1.3) distribution

2.7.4. Table (4) represents the pmf, the cdf, the sf, and the
frf, of the EGW-I (3, 10, 3.5) distribution. Whereas, figures (7)
and (8) represent the distribution of the pmf and the frf of the
EGW-I (3, 10, 3.5) respectively.

Fig (4): The frf of the EGW-1 (5, 8. 0.5) distribution

2.7.3. Table (3) represents the pmf, the cdf, the sf, and the
frf, of the EGW-I (0, 10, 1.3) distribution. Whereas, figures (5)
and (6) represent respectively the pmf and the frf of the EGW-I
(0, 10, 1.3) distribution.

The p.m.f. of the EGW-I (0, 10, 1.3) is given by:

The p.m.f. of the EGW-I (0, 10, 1.3) is given by:

)3 (y-3)%°
10 3.5

1)L3_ 13 Py =y)=y=8+1 y=0.1,--9

P(Y:y)z(y+ ,y=0,1,...,9

10 1.3
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Table (4): The EGW-I (3, 10, 3.5) distribution

The p.m.f. of the EGW-I (-3, 10, 1.5) is given by:

y P(y) F(y) S(y) h(y) P(Y:y):(y+4)1-5_(y+3)1-5 yoB 20
3 | 0.0003162 | 0.000316 0.999684 | 0.000316 1035 : e
4 | 00032615 | 0.003578 0.996422 0.003263 Table (5): The EGW-I (-3, 10, 1.5) distribution
5| 0.0112108 | 0.014789 0.985211 0.011251 y 50 =0 50 )
6| 00256886 | 0.040477 0.959523 0.026074 -3 | 0.031623 | 0.031623 | 0.968377 | 0.0316228
7| 00479112 | 0088388 0.911612 0.049932 -2 | 0.057820 | 0.089443 | 0.910557 | 0.0597081
8 | 00789245 | 0.167313 0.832687 0.086577 -1 | 0.074874 | 0.164317 | 0.835683 | 0.0822288
9 | 01196615 | 0.286974 0.713026 0143705 0 | 0.088665 | 0.252982 | 0.747018 | 0.1060993
10| 01709723 | 0.457947 0.542053 0.23978 1 | 0.100571 | 0.353553 | 0.646447 | 0.1346302
111 02336434 | 069159 | 030841 | 0431034 2 | 0111205 | 0464758 | 0535242 | 0.1720244
12| 0.3085000 ! 0 ! 3 | 0120904 | 0.585662 | 0.414338 | 0.2258866
| 1.000000 4 | 0129880 | 0.715542 | 0.284458 | 0.313463
E(Y)=10.2486, Var(Y) =30962 5 | 0138273 | 0.853815 | 0.146185 | 0.4860932
6 | 0.146185 1 0 1
P(x) z 1.000000
0.4 - E(Y)=2.4883, Var(Y)=6.8302
0.3 -
0.2 - PG)
0.2
0.1 - 0.1s
o 01
3 4 5 6 7 8 9 10 11 12 0.05
° -3 -2 -1 o 1 2 3 s 6 ¥

Fig (7): The pmf of the EGW-I (3, 10. 3.5) distribution

Fig (9): The pmf of the EGW-I (-3, 10. 1.5) distribution

h(y)
1 —
h(x)
0.8 - 1
0.8
'}.6 7 0.6
0.4 - o4
0.2
| o
0.2 [ . D | o 1 2 ] =1 6 ¥
'} T T - T
3 4 6 $ 9 10 11 12%F .
Fig (10): The frf of the EGW-I (-3, 10. 1.5) distribution

Fig (8): The frf of the EGW-I (3, 10. 3.5) distribution

2.7.5. Table (5) represents the pmf, the cdf, the sf, and the
frf, of the EGW-I (-3, 10, 1.5) distribution. Whereas, figures (9)
and (10) represent the distribution of the pmf and the frf of the
EGW-I (-3, 10, 1.5) respectively.

2.7.6. Table (6) represents the pmf, the cdf, the sf, and the
frf, of the EGW-I (-8, 5, 0.2) distribution. Whereas, figures (11)
and (12) represent the distribution of the pmf and the frf of the
EGW-I (-8, 5, 0.2) respectively.
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The p.m.f. of the EGW-I (-8, 5, 0.2) is given by:

y+9)02_(y18)02

P(r=y)=2

1y:_81_71“'1_4

Table (6): The EGW-I (-8, 5, 0.2) distribution

y P(y) F(y) S(y) h(y)
-8 | 0.724780 | 0.7247800 | 0.2752200 | 0.7247800
-7 | 0.107774 | 0.8325532 | 0.1674468 | 0.3915900
-6 | 0.070327 | 0.9028805 | 0.0971195 | 0.4199976
5 | 0.053472 | 0.9563525 | 0.0436475 | 0.5505797
-4 | 0.043647 1 0 1
¥ | 1.000000

E(Y)=-7.4166, Var(Y)=1.2283
P(y)
0.8
0.6
0.4
0.2

0
-8 -7 -6 -5 4 ¥

Fig (11):The pmf of the EGW-I (-8, 5. 0.2) distribution

h(y)

1
0.8
0.6
0.4
S0 omm
ﬂ T T T T
-8 -7 -6 -5 4 ¥

¥

Fig (12): The frf of the EGW-I (-8, 5. 0.2) distribution

2.7.7. Table (7) represents the pmf, the cdf, the sf, and the
frf, of the EGW-I (8, 2, 0.4) distribution, whereas, figures (13)
and (14) represent respectively the distribution of the pmf and
the frf of the EGW-I (8, 2, 0.4).

The p.m.f. of the EGW-I (-8, 5, 0.2) is given by:

04_(y_g)04

P(Y =y)== L

,y=28,9.

Table (7): The EGW-I (8, 2, 0.4) distribution

y P(y) F(y) S(y) h(y)
8 | 0.75785828 | 0.75785828 | 0.24214172 | 0.7578583
9 | 0.24214172 1 0 1
¥ | 1.000000
E(Y) = 8.24214172, Var(Y) = 0.18350911
P
0.8
0.6
0.4
0.2
(1]
5 o9 b

Fig (13): The pmf of the EGW-I (8, 2. 0.4) distribution

h(y)

8 o b

Fig (14): The frf of the EGW-I (8, 2. 0.4) distribution

The plots of the pmf 's given by figures (1), (3), (5), (7), (9),
(11) and (13) show either increasing or decreasing shapes
according to the values of a, s, and p. It shows that the mode of
the EGW-I distribution, may be given as in equation (15).

The plots given by figures (2), (4), (6), (8), (10), (12), and
(14), show the different shapes of the frf of the EGW-I
distribution according to the values of a, s, and . Some shapes
of the frf as illustrated include bathtub and j shape frf.

3. SOME SPECIAL CASES FROM EGW-I
DISTRIBUTION

Analogues to the special cases from the continuous power
function distribution Crooks (2017), some discrete distributions
may be considered as special cases from the EGW-I distribution
as follows:

3.1. For B =1, the EGW-I distribution given by the pmf (2)
is reduced to the discrete uniform distribution in the interval [a,
a+s-1], with the pmf ':

y)z(y—a+1)—(y—a)=}'
s s

P(Y= y=a,,a+s-1, s>0

3.2. For B =2, the EGW-I distribution given by the pmf (2)
is reduced to the discrete ascending wedge (right rectangular)
distribution in the interval [a, a+s-1], with a pmf:
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—a+1)’—(y-a)
P(Y=Y)=(y )52 =)
:L?‘J’l, y=a,-,a+s-1 s>0,
s

3.3. Fora=0,0<p<1,the EGW-I distribution given by
the pmf (2) is reduced to the discrete analogue of the first type
of the Pearson type VIII distribution with a pmf:

01V _(v_0)
oy =)= 07020 ~(y-0)
S

C(y+1)f-yf

ety

,y=0,--,5-1; s>1;, 0<p<l,

3.4. Fora=0,p > 1, the EGW-I distribution given by the
pmf (2) is reduced to the discrete analogue of the first type of
the Pearson type IX distribution with a pmf:

y+1)f - yﬁ

P(Y = y)=! 5 =0,,5-1 s>1; B>1,
S

4. ESTIMATION OF THE PARAMETERS

The values of a and s are usually pre-assigned (i.e., can be
obtained from the data). Therefore, B (the shape parameter) is
the only parameter that is estimated.

4.1. Maximum likelihood estimation:

Given a random sample Y1, Y2, ..., Yn from the EGW-I
distribution (2), then the likelihood function of this sample is:

n - B _(v. —_q)P
j=

s>0,

The log - likelihood function is then given by:

j-a+1)/ ~(y;-a)’ )}-npIn(s), s>

InL(a,s,8)= Z{In[

j=1
The first partial derivative of InL(a.s.p) w.r.t B is:

a)-(y;-a+1) In(y;-a+1)]

oL _ 3 [(y;-a)’In(y;-a
ay -(y;-a+1)

-nl
05 5 (yj_ nin(s)

Equating this partial derivative with zero will yield the

olnL
op

to be solved in order to get the MLE B of the parameter 3.

=0

that need numerical technique

normal equation

4.2. Moment estimation:

Given a random sample Y1, Yz, ..., Yn from the EGW-I

distribution (2), then, the moment estimate 'B of the parameter 8
may be estimated using the method of moments by solving the

equation 'ul ml where, 'ul E(Y) , and 1 is the
first moment of the sample (sample mean) given by:

Zyp
Ni=1 then, for the

a+—1:i[i(i+1)ﬁ (i)P+1] =
s? i

distribution'

ZY|

EGW-I

This equation also need a numerical technique to be solved

to get the moment estimate ﬁ of the parameter f.
4.3. Simulation study:

A Mathcad program is used to simulate data from the EGW-
I distribution for some values of a, s, and B, the ML and

moment estimates of B ('B and ﬂ) Their corresponding
variances and MSEs are obtained for sample sizes (n = 25, 50,
and 100) using 1000 replications. The obtained results are given
in table (8).

5. DISCUSSION AND CONCLUSION

The aim of this paper was to illustrate the EGW-I
distribution as a new discrete probability distribution that may
have some practical applications in reality. The properties of the
distribution were discussed. Some practical applications
(examples) consider different values of the distribution
parameters that were given. The ML and moment estimates of
the shape parameter B and their corresponding variances and
MSEs are obtained for different sample sizes using simulated
data from EGW-I distribution. A consideration on table (8) may
show that the variances and the MSEs of the ML estimates are
smaller in most cases than those of the moment estimates. This
indicates that the ML estimates seems to be better to use than
the moment estimates.

6. FUTURE WORK

6.1. The second type of the EGW distribution, namely
EGW-II distribution is under study and to be obtained as a
discrete analogue of the continuous finite power function
distribution when s < 0.

6.2. Searching some natural phenomena and lifetimes that
may be expressed using the EGW-I distribution.
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Table(8): ML and moment estimation of the parameter p of the EGW-I (a, s, B) distribution

a=0,s=9

) Var MSE _ Var MSE

B n . . - N
/ B B / # B
25 0.218 0.024 0.025 0.286 0.005 0.020
0.2 50 0.206 0.020 0.020 0.288 0.002 0.018
100 0.179 0.013 0.014 0.286 0.001 0.016
25 0.887 0.005 0.306 0.511 0.015 0.015
0.5 50 0.894 0.003 0.314 0.516 0.007 0.008
100 0.893 0.001 0.311 0.512 0.004 0.004
25 0.979 0.014 0.079 0.754 0.027 0.031
0.8 50 0.975 0.008 0.069 0.741 0.013 0.021
100 0.979 0.004 0.064 0.738 0.006 0.014
25 1.107 0.023 0.046 0.902 0.038 0.057
1.0 50 1.124 0.013 0.044 0.895 0.019 0.041
100 1.139 0.006 0.045 0.839 0.009 0.032
25 1.406 0.009 0.094 1.059 0.050 0.090
1.2 50 1.420 0.002 0.099 1.055 0.024 0.066
100 1.424 0.0005 0.101 1.044 0.011 0.060
25 1.713 0.003 0.093 1.291 0.072 0.159
1.5 50 1.712 0.001 0.091 1.275 0.035 0.136
100 1.712 0.001 0.091 1.268 0.018 0.126
25 1.861 0.041 0.080 1.662 0.117 0.346
2.0 50 1.856 0.026 0.067 1.648 0.054 0.302
100 1.853 0.017 0.061 1.641 0.028 0.286
25 2.321 0.061 0.125 2.029 0.162 0.605
25 50 2.331 0.032 0.090 2.026 0.073 0.522
100 2.317 0.022 0.088 2.003 0.036 0.530
25 2.779 0.076 0.174 2.370 0.221 1.015
3.0 50 2.802 0.042 0.121 2.377 0.109 0.884
100 2.807 0.021 0.096 2.355 0.048 0.881
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Table(8) continued: ML and moment estimation of the parameter B of the EGW-I (a, s, B) distribution
a=5,s=10
Var MSE Var MSE
Pl G § § Pl B, | B
(7)) () (") ()
25 0.388 0.000123 0.070 No solution found
0.2 50 0.387 0.000014 0.070 0.135 0.003 0.011
100 0.386 0.000006 0.070 0.135 0.001 0.010
25 1.008 0.000001 0.516 0.435 0.015 0.026
05 50 1.008 0.000001 0.516 0.427 0.008 0.019
100 1.008 0.000001 0.517 0.424 0.004 0.015
25 1.603 0.000024 1.291 0.674 0.029 0.061
0.8 50 1.604 0.000006 1.293 0.677 0.015 0.045
100 1.604 0.000003 1.294 0.673 0.007 0.039
25 1.001 0.000173 0.00017 No solution found
1.0 50 1.000 0.000000 0.00000 0.325 0.015 0.927
100 1.000 0.000000 0.00000 0.325 0.007 0.918
25 1.489 0.000083 0.167 0.998 0.052 0.134
1.2 50 1.489 0.000009 0.167 1.005 0.026 0.102
100 1.489 0.000004 0.167 0.993 0.012 0.098
25 1.806 0.000495 0.188 1.261 0.074 0.188
15 50 1.804 0.000222 0.185 1.245 0.034 0.164
100 1.801 0.000095 0.181 1.234 0.017 0.159
25 2.295 0.000215 0.176 1.651 0.114 0.357
2.0 50 2.295 0.001559 0.175 1.624 0.054 0.337
100 2.296 0.000712 0.176 1.624 0.026 0.309
25 2.635 0.027000 0.064 2.040 0.155 0.579
25 50 2.659 0.011000 0.062 2.006 0.079 0.567
100 2.676 0.001651 0.064 1.997 0.039 0.544
25 3.002 0.011000 0.01100 2.072 0.302 2.026
3.0 50 2.998 0.003365 0.00337 2.045 0.147 1.969
100 3.000 0.000293 0.00029 2.020 0.072 1.993
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Abstract

The present study has been designed to evaluate the effects of acetaminophen on the reproductive parameters and the
ameliorative effects of rutin and Mesenchymal stem cells in male rats. The rats were divided into two studies: firstly,
twenty young male rats were used as a source of bone marrow-derived MSCs. Secondly, fifty adult male rats were divided
into 5 groups: Control group (G1); rats were administrated of AAP (750 mg/kg b.w.) every 72h for 21 days, then left for 30
and 60 days without treatment (G2), rats were administrated of AAP for 21 days then treated with RT (25mg/kg b.w/d) for
30 and 60 days (G3), rats were administrated of AAP for 21 days then the rats were injected by BM-MSCs (1.5x 106 cells
in 0.5 PBS) in the tail vein for 30 and 60 days (G4), and rats were administrated of AAP for 21 days then the rats were
injected by BM-MSC:s in the tail vein, then treated with RT for 30 and 60 days (G5). Administration of AAP produced a
significant decrease in the mean value of the Te, LH, and FSH levels after 30 and 60 days as compared to the C groups.
Whereas rats treated with RT and MSCs showed a significantly high increase in the mean values of these hormone levels
after 30 and 60 days compared with the AAP group. In conclusion, this study demonstrated that RT and MSCs when
treated in combination, are protected against the AAP-induced decrease in the hormone level of testicular.

Keywords: testes functions; rutin; mesenchymal cells; acetaminophen; rats.

On the other hand, RT is known as Vitamin P, and it has
been extensively studied and known to exhibit multiple
pharmacological activities including antibacterial and antiviral,
antiprotozoal, antitumor, antiallergic, anti-inflammatory, and

1. INTRODUCTION

The properties of medicinal plants are mainly due to the
presence of various complex chemical substances of different

composition which occur as secondary metabolites (. Rutin
(RT) has several pharmacological properties, including
antioxidant, anticarcinogenic, cytoprotective, vasoprotective,
cardioprotective and neuroprotective activities [2 3. Moreover,
RT is a flavonoid of the flavonol type that is found in many
typical plants, such as buckwheat, passion flower, apple and tea.
It is also an important dietary constituent of foods and plant-
based beverages [* 5,

*Correspondence: Eda M. A. Alshailabi

eda.muftah@omu.edu.ly

antiplatelets [6:71,

Acetaminophen (AAP) is the drug of choice for patients
who cannot use nonsteroidal anti-inflammatory drugs (NSAIDs)
because of hypersensitivity to aspirin, gastric ulcers, impaired
blood coagulation, pregnancy, breastfeeding, or fever
accompanying disease in children €. AAP, also known as
(paracetamol or N-acetyl-p-amino-phenol) is the most
commonly used antipyretic and pain reliever, and since 1955 it
has been a widely analgesic medication in many countries [°10],
Moreover, AAP is metabolized in the liver by cytochrome P450
(CYP450) enzymes, to N-acetyl-p-benzoguinone imine
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(NAPQI). NAPQI reacts with glutathione (GSH), therefore,
overdoses of paracetamol may result in a depletion of
hepatocellular GSH 1% 12, Acute overdose of AAP might cause
toxicity of testis in humans and experimental animals [13
Furthermore, the long-term use of AAP causes toxicity effects
in the organs, including hepatotoxicity, renal toxicity, and
testicular toxicity. In addition, it affects the blood chemistry and
reproductive parameters, [4 151 such as semen quality,
particularly sperm morphology and its fertilizing ability [16],
Also, M it was found that the long-term AAP caused an
increased risk of oxidative stress, testicular tubules, blood cells,
and causing hypertension and heart infarction. However, the
administration of AAP is one of the most common causes of
toxicity worldwide [71. Moreover, the AAP-toxicity is the
production of the reactive intermediate NAPQI by CYP450
which is removed by conjugation to glutathione in the
therapeutic doses, so the higher doses of AAP lead to the drop
of cellular content GSH which allows NAPQI to combine with
the cellular proteins and induction of lipid peroxidation, leading
to toxicity [18 13, 19],

Bone marrow mesenchymal stem cells (MSCs) are a type of
mesoderm-derived stem cells that can differentiate into a variety
of cell types, including osteoblasts, chondrocytes, adipocytes,
and muscle cells 0 where MSCs have the ability to
differentiate into germ cells [ Moreover, MSC-secreted
factors may protect the spermatogenic dysfunction after
busulfan treatment by reducing the apoptosis of spermatogenic
cells and enhancing the expression of intercellular adhesion
molecules [24- MSCs are used in the repair and reconstruction of
tissues and organs, treatment of degenerative diseases, and anti-
aging treatment due to their self-renewal and multidirectional
differentiation potential 23 24,

So, this study aimed to evaluate the effects of
acetaminophen on the reproductive parameters and the
ameliorative effects of rutin and Mesenchymal stem cells in
male rats.

2. MATERIALS AND METHODS:
Chemicals:

o Acetaminophen (CsHoNO2) was used. It was purchased
from Sigma Chemical Company (USA) 23],

e Rutin (Cz7H30016) the natural antioxidant was purchased
from Sigma Chemical Company (USA) 261

e Bone marrow-derived stem cells, one important source of
mesenchymal stem cells (MSCs), have been isolated and
cultured at the Medical Research Center, Aleibbasiuh, Ain
Shams University.

Experimental Animals:

A total number of 70 male albino rats (Rattus norvegicus)
were used. They were divided into two main studies: (S1)
consisted of twenty young male albino rats of average weight
100 g that were used as a source of bone marrow-derived
MSCs, and (S2) consisted of fifty adult male albino rats that
were divided into 5 groups with an average weight of (150-
160g) for the experimental study. The rats were obtained from
Animal House of El-Salam Farm, Giza-Cairo, Egypt, and were
acclimatized to the laboratory conditions for two weeks prior to
the start of the experiment. They were housed in metabolic

cages at a temperature of 24-27 °C, 12 hours dark/ light cycle,
and received standard food and water ad-libitum with fresh
daily supplies. The experimental procedures complied with the
guidelines of the Committee on Care and Use of Experimental
Animal Resources, Ain Shams University, Cairo, Egypt.

Experimental Design:

The first study (S1): Preparation of Bone Marrow-
derived Mesenchymal Stem Cells (MSCs):

Twenty young male albino rats of average weight 100 g (6
weeks old) were used as a source of bone marrow-derived
MSCs 271, The rats were injected with BM-MSCs (1.5x 106
cells in 0.5 PBS) [28 in the tail vein [2°], The cultured BM-MSCs
were characterized by using NAVIOS flow cytometer by
BECKMAN COULTER in the Medical Research Center of Ain
Shams University [0

The second study (S2):

Fifty adult male rats were randomized into five groups 10
rats in each:

Group (1): In the control group (C), the rats were left as the
normal control rats with no treatment.

Group (2): Acetaminophen treated group (AAP); the rats
were orally administrated with a dose of AAP (750 mg/kg b.w./
every 72h) for 21 days. Then, they were left for 30 and 60 days
without any treatment.

Group (3): Acetaminophen with rutin group (AAP+RT), the
rats received oral doses of AAP (750 mg/kg b.w./ every 72h) for
21 days. Then, they were treated orally with RT at a dose of
(25mg/kg b.w./d) for 30 and 60 days.

Group (4): Acetaminophen with stem cells group
(AAP+MSCs), the rats received oral doses of AAP (750 mg/kg
b.w./ every 72h) for 21 days. Then, the rats were injected with
BM-MSCs (1.5x106 cells in 0.5 PBS) in the tail vein for 30 and
60 days.

Group (5): Acetaminophen with stem cells and rutin group
(AAP+MSCs+RT), the rats received oral doses of AAP (750
mg/kg b.w./ every 72h) for 21 days. Then, the rats were injected
with BM-MSCs (1.5x106 cells in 0.5 PBS) in the tail vein with
treated orally by rutin at a dose of (25mg/kg b.w./d) for 30 and
60 days.

At the end of the experimental period, the rats were
overnight fasted after the last dose and blood samples were
collected.

Determination of Serum Hormone Levels:

Blood samples were taken into clean and dry screw-capped
centrifuge tubes and then centrifuged at 3000rpm for 15 minutes
in order to separate clear serum samples. They were then stored
at -20°C until used for the determination of different
biochemical parameters. Sera were used for the determination
of male sex hormones analysis such as the testosterone hormone
(Te), luteinizing hormone (LH), and follicle-stimulating
hormone (FSH), were evaluated to determine the sex hormones
activities of the control group, and the experimental groups
were estimated according to the method of 31 for Te, and (32
for FSH 3l for LH.
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Statistical Analysis:

Results were expressed as mean standard error (SE). The
parameters were analyzed using significance by one-way
ANOVA. Means were detached using Tukey's test at P < 0.05.
Also, using the T-test to compare between two means. All
statistical procedures were performed with (Minitab version 17).

3. RESULTS: -

Determination of the Testosterone Hormone Level
(Te): -

Averages of the Te level were given in Table (1), it has
shown a significant decrease (P < 0.05) in the mean value of the
Te level after 30 and 60 days in the AAP groups
(0.8200+0.37&1.2000+0.07) as compared to the C group
(4.34040.246 & 4.340+0.25). Whereas there was no significant
(P < 0.05) between the AAP and AAP+RT groups
(1.2000+0.031 & 1.6600+0.051) in the mean value of the Te
level after 30 and 60 days. Also, the mean values of the Te level
after 30 and 60 days showed a significant increase in the treated
group with the AAP+MSCs groups (1.8200+0.058 &
2.60040.0511) when compared with the AAP groups.
Moreover, the treated groups by AAP+MSCs+RT in the mean
value of the Te level after 30 and 60 days showed a significantly
high increase (2.5000£0.044 & 2.820+0.153) when compared
with AAP groups.

Determination of the Luteinizing Hormone (LH)
Level: -

Data recorded for the mean values of the LH level of control
and experimental rats were obtainable in Table (1), a significant
decline (P < 0.05) was found in the mean value of LH level
after 30 and 60 days in the AAP rats (0.5200+0.037 &
1.2600+0.075) as compared to the C rats (25.20+1.358 &

5.10+0.23). Although, there was a significant increase (P <
0.05) in the AAP+RT group (1.3000+0.031) in the mean value
of LH level after 30 days when compared to the AAP rats
(0.5200+0.037). No significant effects were observed on the
AAP+RT rats (2.1400+0.051) in the mean value of LH level
after 60 days as compared to the AAP rats (1.2600+0.075). In
addition, the mean values of the LH level after 30 and 60 days
revealed a significant increase in the AAP+MSCs groups
(1.6800+0.037& 2.680+0.455) compared to the AAP rats in the
mean value of LH level after 30 and 60 days. Furthermore, the
mean value of LH level after 30 and 60 days demonstrated a
significantly high increase in the AAP+MSCs+RT rats
(2.9200+0.066 & 4.180+0.199) when compared with AAP
groups.

Determination of the Follicle-stimulating Hormone
(FSH) Level: -

On measuring the FSH level, the data presented in Table (1)
showed a significant decrease (P < 0.05) in the mean value of
the FSH level in the AAP groups after 30 and 60 days
(0.6400+0.040 &1.4000+0.070) compared to the C group
(4.560+0.213 & 4.60+0.21). Additionally, the mean value of
FSH level showed a significant increase in the AAP+RT group
(1.5600+0.087) after 30 days when compared with the AAP rats
(0.6400+0.040). Moreover, there were no remarkable changes
between the mean value of the FSH level after 60 days in the
AAP group (1.4000+0.070) and the AAP+RT group
(3.2200+0.20). While the AAP+MSCs rats (1.8400+0.024 &
3.200+0.170) presented a significant increase (P < 0.05) in the
mean value of the FSH level after 30 and 60 days when
compared with the AAP groups. However, the mean values of
the FSH level after 30 and 60 days revealed a notably high
increase in the AAP+MSCs+RT groups (2.680+0.120 &
4.640£0.301) when compared with AAP groups.

Table 1: Average mean values of creatinine, urea and albumin levels in control and experimental groups.

AAP+
) AAP +
Duration Parameter C AAP _T AAP + MSCs MSCs+
RT

4.340+ 1.2000+ 1.8200+ 2.5000+

Te (ng/ml) 0.8200+0.37P
0.246% 0.031P 0.0588 0.044¢
5.100+ 1.3000+ 1.6800+ 2.9200+

30 days LH (mlU/ml) 0.5200+0.037°
0.2194 0.031°¢ 0.037¢ 0.0668
4,560+ 1.5600+ 1.8400+ 2.680+

FSH (mIU/ml) 0.6400+0.040°
0.2134A 0.087¢ 0.024¢ 0.1208
4.340+ 1.6600+ 2.600+ 2.820+

Te (ng/ml) 1.2000+0.07P
0.25% 0.051¢P 0.0511°¢ 0.1538
5.10% 2.1400+ 2.680+ 4,180+

60 days LH (mIU/ml) 1.2600+0.075¢
0.23A 0.0518¢ 0.4558 0.199~
4.60+ 2.1000+ 3.200+ 4.640+

FSH (mIU/ml) 1.4000+0.070¢
0.214A 0.083¢ 0.1708 0.301~
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Data are expressed as mean + SE of rat within each row,
means with different superscript (A, B, C & D) were
significantly different at P < 0.05, were means superscripts with
the same letters mean that there is no significant difference (P <
0.05).

*C= Control group, AAP= Acetaminophen treated group,
AAP+RT= Acetaminophen with rutin group, AAP + MSCs =
Acetaminophen with stem cells group, and AAP+MSCs +RT =
Acetaminophen with stem cells and rutin group.

4. DISCUSSION:

The results showed that AAP produced a significant
decrease (P < 0.05) in the mean value of the Te, LH, and FSH
levels after 30 and 60 days as compared to the C group. Similar
results were obtained by [3 11 who found that the
administration of AAP revealed a significant decrease in
reproductive parameters. A significant reduction in the Te, LH,
and FSH levels in treated groups by AAP indicates that the
AAP may cause testicular toxicity and impaired fertility.
Another study investigated the toxic effects of a high dose of
AAP on the reproductive system of male rabbits and mice,
which induced several changes and harmfully affected the
histological structure of the seminiferous tubules [34 35 131, Sp,
the results suggested that AAP can potentially cause
reproductive toxicity when high and long-term treatment.

The AAP+MSCs rats obtained a significant increase (P <
0.05) in the mean value of the Te, LH, and FSH levels after 30
and 60 days when compared with the AAP rats. These are in
agreement with the results of 36 371, These effects may be due to
MSCs differentiation into germ cells, where the mechanisms
involved in the restorative effects of MSCs on testicular
functions are due to the ability of transplanted MSCs to
stimulate the production of substances capable of inhibiting
ROS, cell death, inflammation, and mutagenic activities [*°l. On
the other hand, MSCs play a role in restoring spermatogenesis
by differentiating into sperm cells or maintaining
spermatogonial stromal cells 8., Hence, MSCs could be an
essential and powerful approach to treating infertility [361,

In the present study, animals treated with both MSCs and
RT after being treated by AAP showed a significantly high
increase in the mean values of the Te, LH, and FSH levels after
30 and 60 days were markedly improved when compared with
the AAP alone. Combined administration of MSCs and RT
reversed the levels of these hormones almost back to nearly
normal. Many studies recorded that MSCs or RT treatment
resulted in a rapid reversal of testicular injury and marked
restoration of normal histological structure of testes [38 39 36, 40],
RT administration is an important defensive antioxidant enzyme
in tissues, and it preserves the morphology of the testis and
spermatogenesis. Moreover, RT is a strong antioxidant and has
potent  pharmacological  capabilities including, anti-
inflammatory, immunomodulatory antiviral, anti-angiogenic,
anti-mutagenic, and antidiarrheal 11, Also, [l reported that the
RT detoxifies the oxidative stress produced in the body by
various drugs and chemicals, and showed RT has inhibitory
effects against the generation of ROS and membrane lipid
peroxidation. On the other hand, 2 it demonstrated that the
specific responses of MSCs to oxidative stress may play a
crucial role in the regulation of tissue homeostasis as well as

regeneration of organs after oxidative damage. Also, they said,
that the MSCs might have a potential role in treating male
infertility and testosterone deficiency. Furthermore, Wang et al.
211 found that MSCs can regulate testicular and ovarian
function.

5. CONCLUSION:

In conclusion, this study demonstrated that RT and MSCs
when administered in combination, protected against the AAP-
induced decrease in the hormone level of testicular, suggesting
that RT and MSCs exhibited anti-inflammatory potencies
against inflammatory toxicities and testicular function changes
induced by AAP.
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Abstract

About 1272 cases of thyroid hormones were examined. The study was conducted during the year 2022 in the Al-Wahat
region / Libya, it was found that 10.5% suffer from a disorder in their hormones, 40% of these cases suffer from a
deficiency in their hormones, and 60% of them suffer from an excess. The number of women who suffer from a disorder in
their hormones was 81%, while the number of men was 19%, 48% of women with high, and those with low was 33%. In
addition, 13% of the males with high and those with low was 6%. It was found that the high and low % increase as the
normal distribution from the age of 30 to 70 for all cases of thyroid gland disorder with a mean of 44 years and a standard
deviation S = 17.5 for high values, and 18.9 for low values. The variation coefficient of 39.7 and 42.9, and the most
common age was (The mode) for the high is 40 years and for the low is 30 years. In other words, the high is greater than
the low for them, and the mean in both cases is the age of 40. The most common values for the high are at 42 in general,
while in low they have about 37 years, and the median in high is about 45 years, while in low is about 30 years. The high is
higher for males than the low and the mean for high is 49 years, while for low is 60 years, and S = 20.2 for high and S =
27.7 for low, and there is no correlation between high or low between men and women as indicated by the measurement of
Pearson's correlation coefficient.

Keywords: thyroid hormones, hypothyroidism, thyroid activity, and Pearson correlation coefficient.

1. INTRODUCTION The secretion of thyroid hormones is regulated by thyroid-
] ) ] ) stimulating hormone (TSH), which is produced by the anterior
The thyroid gland is an endocrine gland found in pituitary gland, which in turn is regulated by Thyroid-releasing
vertebrates. The thyroid gland secretes three hormones, which hormone (TRH) produced by the hypothalamus.
are thyroid hormones. Thyroid hormones affect the rate of o
metabolism and protein synthesis. They also affect growth and Hypothyroidism left untreated can cause a number of health
development in children. Calcitonin plays a role in the balance problems including an enlarged thyroid gland, an increase in
of calcium within the body. renal cholesterol in the blood, low-density lipoprotein

cholesterol and triglycerides, heart and metabolic diseases,!™
premature birth and middleweight,[? blood pressure depression
*Correspondence: Hamdy AB. Matter and the risk of generalized depression.[*®! In addition to long-
Hamdy.matter@gmail.com term effects on behavior in children such as cognitive deficits,
later on, autism or with autistic-like traits,!® 7 and brain fog,
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fatigue, and cognitive symptoms,®! Idiopathic pulmonary and
hepatic ~ fibrosis,  female  sexual  dysfunction,[®
schizophrenia,™ and autoimmune diseases.[*? Furthermore,
thyroid abnormalities increase the risk of compounded adverse
outcomes for COVID-19 and affect the patient’s age. Having a
thyroid disorder or hypothyroidism, but not hyperthyroidism,
has a poor outcome for COVID-19,81 Levothyroxine.
Treatment for hypothyroidism may reduce the risk of breast
cancer in women with hypothyroidism.'1  Maternal
hypothyroidism when corrected before birth does not affect
hearing in clinical infants,[5]

Hyperthyroidism is a common endocrine disorder in which
the thyroid gland produces too many hormones, which speed up
the metabolism. Antioxidant supplements can be used to
improve thyroid function in hyperthyroid patients by increasing
antioxidants and restoring the balance of antioxidants, oxidative
stress,l*6l and patients with asthma are more likely to develop
hyperthyroidism.['1  Also, patients with atrial fibrillation
associated with hyperthyroidism have a high risk of stroke, and
systemic embolism such as non-thyroid atrial fibrillation,8 and
treatment is associated with Radioactive iodine for
hyperthyroidism increases the risk of death.[!¥1 Pulmonary
hypertension levels may be an independent risk factor for
patients with hyperthyroidism.[?°l Hyperthyroidism may lead to
many health problems such as ejaculation, impotence in both
sexes, 21221 menstruation problems, 2%l increased cardiac output,
increased systolic blood pressure, increased levels of renin,
angiotensin, and aldosterone,??l and increases the risk of stroke.
Alzheimer's disease [ as well as the risk of atrial
fibrillation,®! malignant tumors, 728 and increased risk of
venous thromboembolism. [

In this study, standing on the prevalence of thyroid disease
in Al-Wahat/ Libya and the extent of its impact on women,
children and men, and which of them had the highest impact
and at what age due to the distance of Al-Wahat/ Libya from the
sea and the lack of fish and seafood intake in their food culture,
which exposes them to iodine deficiency and perhaps a strike
thyroid gland more than other areas.

2. MATERIALS AND METHODS

Al Wahat is located to the south of the city of Ajdabiya,
about 250 km, and it consists of three main regions, which are
Jalou, Awjila, and Ajkharah. These three main oases are under
study. The study relied on official data from the laboratories
located in the Al-Wahat region, and a comprehensive census of
cases of hyperthyroidism and hypothyroidism in women and
men. Moreover, frequency tables for age groups to determine
which groups are more affected, and statistical analyses of the
results, deduce what the research results indicate and make
recommendations based on those results. Among these
statistical indicators (SI) are the following:

Variation coefficient CV and we get from the relationship:

Where S is the standard deviation, and we get from the

relation:
X — 2+f
5= /% ————— @

and X is the mean, which is the average of the values, and
we get it from the relationship:

Sfex
X==37

The Med. is the value that mediates the values after
arranging them in descending or descending order, and we get it
from the relationship:

n
2 h
f2—f1

—————————— ®)

Med =

The Mode, which is the most frequent, and we get it from
the relationship: Mod. = A+ x

x f—-f1

l—-x f—f2

and Skewness by mode SKi, and it shows the torsion of the

graphic curve from the normal distribution curve, to indicate the

direction of the phenomenon to the right, which is a positive

torsion, or to the left, which is a negative torsion, and we get it

from the relationship:

———————————— (5)

X — Mod.
SKi=————— ——————— — — — — (6)
S
and Skewness by med. SK2. And we get it from the relation:
X — Med.
SKy=———— ————————— — — @)
S
Pearson's Correlation Coefficient:
S xy — ZXLY
e o o ©
2 _ 2
\/ <Z x n ) (Zy n )

Most thyroid function tests are performed on serum and are
based on automated assays: currently total T4 and Tz (TT4 and
TTs) concentrations are measured by competitive immunoassay
methods employing immunofluorescence or
chemiluminescence, but since several conditions (drugs,
pregnancy, nonthyroidal illness, genetic alterations).*]

Total cases of men and women
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TSy e @S §§

® High cases low cases

Fig.1. Shows the high and low cases of thyroid hormone
in different age groups.

The percentage of infection to total cases is 10.5%.
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The ratio of healthy cases to infected
cases

W healthy cases M infected cases

Fig. 2. Shows the ratio of healthy cases to infected cases.
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Fig. 3. Shows the high and low cases of thyroid hormone in
different age groups of women.
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Fig. 4. Shows the high and low cases of thyroid hormone in
different age groups of males.

Pearson coefficient for cases of high levels of thyroid
hormone in males and females = 0.02

Pearson coefficient for cases of low levels of thyroid
hormone in males and females = -0.03

Table 1. Shows the results of the statistical processes for the
high and low cases for both males and females.

SH] S [ X |[CV%]|Mod.[Med.| SKi | SK»

H | 175 | 44 |39.7 | 409 | 42.1 | 0.17 | 0.32
M &F

L | 189 | 44 | 429|306 | 409 | 0.7 | 0.49

H | 162 | 42 | 38 |41.4 | 453 0.06 | -02
F

L | 154 | 41 | 375 |37.130.7 | 025 | 0.67

H [202] 49 | 412 | 55 [53.75]-029] -0.7
M

L [277] 60 |46.1| 55 | 56.6 | 0.18 | 0.36

3. RESULTS AND DISCISSION

About 1272 samples of thyroid were taken from laboratories
located in the Al-Wahat region / Libya in a period estimated at
2022. The results showed that there is a defect or disorder in the
thyroid hormones in males and females; 133 cases out of a total
of 1272 cases representing 10.5 % as shown in Fig. 2, and 60%
of them suffer from a rise in thyroid hormones. However, 40
suffer from a deficiency. The number of affected women was
108 cases, and the percentage of women with thyroid disorders
reached 81% of those infected, while the number of infected
cases of the males was 25, which is 19% of the affected cases.
On the other hand, the percentage of women with a high thyroid
hormone reached 48% and a decrease in thyroid hormone was
33%, however, the percentage of males with a high thyroid
hormone reached 13% and a decrease in thyroid hormone was
6%. The patients were classified into females and males, with
high and low thyroid hormone according to age groups.
Frequency tables were made to study the cases, a statistical
study was conducted to find out which age groups are
susceptible to infection, and is there a correlation between
women’s infection with adrenal glands? For goiter and infection
of males, the tables and figures show the following:

Fig. 1. shows that the high and low percentages increase
significantly in a way that is almost similar to the normal
distribution from the age of 30 to 70 for all cases of thyroid
gland disorder, with the mean = 44 years and S = 17.5 for high
values and S =18.9 for low values, with a close coefficient of
difference of 39.7 and 42.9. The most common age (module) for
high cases is 40 years and for low cases is 30 years. The SK1 in
low cases was much higher than that of high cases, which
indicates its continuity over a long period of time.

It is clear from Fig. 3. that the high levels of thyroid
hormone are greater than the low levels, and that the mean in
both cases is the age of about forty. The most common values
for high cases are at 42 years, while in low cases they have
about 37 years, and the same is the median in high cases. is
about 45 years old, while in low values is about 30 years. The
torsion coefficient is higher in low cases than in high cases,
which makes the torsion negative. In other words, it turns to the
left in high cases, while it turns to the right strongly in low
values.

Fig. 4. shows that high levels of thyroid hormone are higher
in males than low levels. The mean for high cases is 49 years,
while in low cases it reaches 60 years, with S = 20.2 for high
cases and S = 27.7 for low cases, which indicates heterogeneity
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of values. In low cases, SKi1 of high values is negative, which
indicates that injuries occur at older ages, unlike women who
suffer from infection at lower ages and more numbers than men.

4.

CONCLUSION

This study concluded that women are more likely to suffer

from thyroid disorders than men, where the incidence rate was
about 80% for women while about 20% for men. This defect
appears in them at an early age 30 to 40 years compared to men
with an average age of 50 to 60 years. However, there was no
association between high or low cases in men and women.

5.

1.

6.

1.

RECOMMENDATIONS

We recommend the need to conduct laboratory tests to
detect the extent of activity or inactivity of the thyroid
gland, especially for women, due to the negative effects of
hypothyroidism or hyperactivity on them.

. Conducting periodic analyzes of the thyroid gland when

there are symptoms of hyperactivity or lethargy, or if there
are no symptoms, in order to take precaution and treat it
early and avoid its bad effects, especially on women.

. Eat foods that contain iodine in cases of hypothyroidism to

stimulate the production of its hormones.
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Abstract

This study was carried out on biodiesel production from waste cooking oil using commercial and synthesized calcium
oxide. Synthesized calcium oxide was prepared by calcination of the waste chicken bones at 800 C° for 7 hours. The
prepared samples were characterized using FT-IR, SEM, EDX and N»-sorption at 77.3 K. The catalytic activity of these
catalysts was investigated by transesterification of waste cooking oil with two types of alcohol (ethanol and methanol). The
yields of biodiesel using synthesized CaO were 73% with methanol and 65.5% with ethanol, while using commercial CaO
were 71 % and 63 %. The results indicated that the CaO catalysts derived from waste chicken bones showed high potential
to be used as biodiesel production catalysts in transesterification of cooking oil with methanol and ethanol.

Keywords: Calcium oxide, heterogeneous catalyst, wastes chicken bones, transesterification, biodiesel production.

Among these oxides, the calcium oxide CaO which is a
strong base oxide with high catalytic activity, long life activity,

1. INTRODUCTION

Transesterification is a reaction that uses a catalyst to create
alkyl esters, or biodiesel from vegetable oils and alcohols.
Homogeneous Brgnsted acid catalysts, such as sulfuric acid,
sodium hydroxide, and potassium hydroxide are typically used
to carry out the transesterification reaction. However, using
such catalysts presents a number of advantages, including
equipment corrosion, waste generation, difficulty separating the
catalyst from the reaction, and environmental issues ™. It was
resorting to using the heterogeneous catalysts, which have many
advantages such as this catalyst. It can help to reduce waste
generation, give cleaner technologies, easily separated,
recyclable and high catalytic activity [23 There are several
types of heterogeneous catalysts have been used in biodiesel
production, and metal oxides such as calcium, magnesium,
strontium, zirconia and zinc oxides have been widely used [,

*Correspondence: Enas A Almadani

enas.almadani@omu.edu.ly

low temperature and short time of the reaction conditions, as
well as low cost [*58], The Bioresource bone waste is a good
source of calcium oxide, which has been used extensively as
heterogeneous catalysts for many types of organic synthesis,
due to their favourable properties such as low cost, thermal
stability, selectivity, large specific surface area, ease of
separation, as well as environmentally friendly /1. The calcium
oxide can obtain from bone waste i.e., chicken 82 Calcium
oxide is also available from other biological sources like
mussels, scallops, and eggshells 1112, Bones are one of the
most bio-resources, which consist of cells, fillers and fibres.
These bones contain proteins, mineral salts, calcium phosphate,
calcium carbonate, magnesium phosphate, calcium fluoride,
water, and red and yellow marrow. These bones contain protein,
mineral salts, calcium phosphate, calcium carbonate,
magnesium phosphate, calcium fluoride, water, red bone
marrow, and yellow bone marrow. Removal of these organic
substances by heat does not cause any changes in the bone
structure, but the weight of the bone decreases due to the
decrease in water content 3. Rashid et al., 2015 I have
studied the production of biodiesel from waste cooking oil using
CaO derived from waste eggshells as catalysts. The calcium
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oxide has been prepared from waste eggshells by the calcination
at different temperatures (700,750,800,850 and 900 C°) for
periods of time (1, 2, 3, 4 and 5 hours). The transesterification
of waste cooking oil with methanol under the conditions of 30:1
alcohol to oil molar ratio, 65 C° of reaction temperature,
catalysts amount 3 wt% and reaction time 3 hours. Under these
conditions, the catalyst showed a high biodiesel yield of about
96.11%. Lesbani et la., 2015 [9 in their study, they used
calcium oxide obtained by the thermal decomposition at
different temperatures of 400,500, 800.900,1000 and 1100 C° of
chicken and goat bone. Then the prepared CaO for biodiesel
synthesis from discarded cooking oil was used. The biodiesel
product showed the biodiesel applied to the chicken bone
catalyst had a fatty acid number of 0.56 mg/KOH, iodine
number of 22.41 g 12/100 g KOH, the density of 0.88 g/cm?® and
viscosity of 5.91 mm?/s, while biodiesel applied the goat’s bone
catalyst has an iodine number of 21.57 g | 2/100 g KOH, the
density of 0.88 g/cm® and viscosity of 6.34 mm?s. 0.56
mg/KOH. The aim of this study is to produce a synthesis of
calcium oxide from chicken bones, and biodiesel production
from waste cooking oil using commercial and synthesized
calcium oxide as a heterogeneous catalyst for transesterification
reaction with two different types of alcohols (methanol,
ethanol).

2. MATERIALS AND METHODS

2.1 Calcium oxide preparation

Calcium oxide was prepared by collecting the waste chicken
bone, then washing and drying it in a normal oven for 30 min.
Chicken bones are ground until it becomes a powder. The
powder is placed in a burning oven to dry for 7 hours at 800 C°.
The prepared calcium oxide was characterized by FTIR, SEM,
EDX and the surface area analysis using BET analysis.

Figure 1. Stages of synthesis of the calcium oxide
2.2 Catalytic activity of the catalyst

The catalytic activity of the prepared CaO (synthesis from
waste chicken) bone was studied by conducting the
transesterification reactions. A reaction was carried out in a 250
mL two-neck round bottom flask equipped with a condenser
and a magnetic stirrer. For all reactions, the reaction mixture,
which consisted of approximately 18.7 g of waste cooking oil,
0.5 g of catalyst (synthesized and commercial calcium oxide), a
molar ratio of alcohol to oil 2:1 in a water bath at 60 °C for 3 h
according to the method by [%l.  After the reaction was
completed, the mixture was filtered to remove the catalyst.
Then, the filtrate mixture was transferred to separating funnel
samples and left for one night to separate the two layers. The
upper layer was the biodiesel, and the lower layer was the
glycerol .

The yields of biodiesel were calculated using the equation
below [,

volume of biodiesel

% yield = 100

volume of waste cooking oil

3. Results and Discussion
3.1 FT-IR Spectroscopy

Figure 2 below shows the FTIR of spectra of CaO from
4000 to 500 cm. In addition, the figures show peaks at 3496
and 3570 cm; these peaks correspond to the OH functional
group which indicated the presence of physisorbed and
coordinated water in CaO. This is due to the hygroscopic
property of CaO, and also calcium oxide can easily absorb
water vapor from the air 2. The figure also showed no sharp
absorption in the range from 700-900 c¢m, this indicated that
the calcium carbonate, which is the major component in the
chicken bones, is already converted to calcium oxide 2. Peak
at 1415 cm corresponding to O-C-O attached to the calcium
oxide surface [1° 171, Other peaks at 472, 876 cm™ attributed to
the bond of Ca-O [18.19],
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Figure 2. FTIR spectra of prepared CaO
3.2 Scanning Electron Microscopy (SEM)

The surface morphology of CaO sample was identified
using SEM at a magnification of 1.50 k as shown in Figure 3.
The SEM images showed that the Calcium carbonate from
chicken bones form calcium oxide at calcification temperature
and this was relevant with previous work [, The SEM images
of CaO from chicken bones calcined at 800 °C showing that the
surface of CaO has irregular particles (a non-uniform size of
particles) that contain small flaky particles and large particles,
which indicated the formation of CaO [ 1. The small particles
observed due to the large amount of CO2 gas produced during
the calcination process (the decomposed of CaCOs to CaO and
COy), this was also observed by Mmusi et al., 2021 [,
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Figure 3 SEM images of unmodified CaO and modified
samples with magnification of 1.50 K

3.3 Energy Dispersive X-ray Spectroscopy (EDX)

The energy dispersive x-ray spectroscopy EDX can identify
the elements in the sample. The percentage atomic compositions
in all samples showed existence of nine elements, i.e carbon
(C), oxygen (O), sodium (Na), magnesium (Mg), aluminium
(Al), silicon (Si), potassium (K), and calcium (Ca). These
elements represented the components of chicken bone waste.
The results indicated the presence of CaO in the chicken bones
and also indicate that CaO was formed in high concentration [,
It can be seen from Table 1 that the mean composition of
elements in chicken bone waste (CaO) was Ca?* and O which
was in the range of 28.96 and 47.53 %.

Tablel Elemental compositions (%) from EDX analysis of CaO

Elemental compositions (%) CaO
Ca 28.96
O 47.53
C 16.44
Na 1.18
Al 0.67
K 0.57
Mg 0.78
P 12.64
Si 0.26

3.4 Textural Properties
3.4.1 Nitrogen Sorption Isotherms

The textural characterizations of CaO which consist of the
surface area, pore volume and pore size distribution were

determined using BET analysis. Figure 4 showed the nitrogen
sorption isotherm of the CaO. It was clear that the isotherm of
CaO isotherm belonged to Type IV according to the BET
classification. Type IV isotherm can be associated to the
mesopores type [, The samples had a closure point at P/Po (-
0.4), this means that the complete monolayer formation took
place slowly, and there was also an effective contribution of
micropores to the adsorption on the samples. Consequently,
these features of the sorption isotherms reflected the
mesoporous character of the samples.

65
60
50
45
40

oc/'g
w
=3
1
n

P/Po

Figure 4 Nitrogen sorption isotherms of CaO
3.4.2 Surface Area Measurement

The textural data of the CaO including the BET surface
area, pore volume and pore radius obtained from the
conventional analysis of nitrogen isotherms, were showed in
Table 2. From the table, it can be seen that the CaO had the high
BET surface area (45.3318 m#/g). Zarubica et al. (2015) and
Widiarti et al. (2017)[22% suggested that the higher calcination
temperature from 800 to 1000 °C will increase the crystal size,
where the higher calcination temperature will break the crystal
structure of calcium oxide.

Table 2 Textural properties of CaO

Samole Surface area | Pore volume Pore radius
3 (m2/g) (cclg) (nm)
Ca0 28.214 0.0895 48.3318

3.4.3 Pore Size Distribution

Pore size distribution (PSD) was calculated by the BJH
method developed by the Barret, Joyner and Halenda model.
Pore size distribution curves from adsorption isotherm of the
unmodified and modified CaO sample which is illustrated in
Figure 5. As discussed previously, the isotherm of the samples
belonged to the mesoporous type with pore sizes between 2-50
nm. According to IUPAC, the definition of these pores are
related to the mesopores range, the material micropore (<2 nm),
mesoporous (2-50 nm), and macropore (> 50 nm) (Mohadi et
al., 2016).
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Figure 5 Nitrogen sorption isotherms of CaO
3.5 The catalytic activity

The biodiesel was produced using basic materials of waste
cooking oil (WCO), the types of alcohol, ethanol and methanol.
The vyield of biodiesel produced was calculated from the
equation 1. The yields percentage of biodiesel produced at the
reaction conditions; 3 hours, 60 °C , 2:1 alcohol to oil and 0.5 g
of catalyst, these are shown in Figure 6. Higher biodiesel yield
with methanol around 73% and 71.3% using synthesised and
commercial calcium oxide respectively, compared to the
reaction with ethanol at 65 % and 63% using synthesised and
commercial calcium oxide respectively. The higher biodiesel
yield using methanol has been reported in previous works.
Studies conducted by Hossain et al. 201024 reported that the
methanol gave highest biodiesel yield and this can be ascribed
to the shorter chain length of methanol and its high polarity,
whereas increasing the carbon atom number of alcohols will
decrease the —OH molar concentration and polarity of alcohol.
The formation of ethyl ester is difficult compared to the
formation of methyl ester. In the case of methanol
decomposition, the emulsions form rapidly forming a low
glycerol-rich layer and a methyl ester-rich layer. Whereas in the
decomposition of ethanol, the emulsions are more stable and
complex and thus difficult to separate and purify the esters 21,
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20
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Figure 6. The yield of biodiesel produced using methanol
and ethanol

4. CONCLSION

Calcium oxide (CaO) was successfully synthesized from
bio-resources (waste chicken bones). The catalysts showed
outstanding results in the biodiesel production using waste
cooking oil with two types of alcohol. The catalyst was able to
give high yield of biodiesel up 71 % and 65 % with ethanol and
methanol respectively at the reaction conditions; 3 hours, 80 °C,
2:1 alcohol to oil and 0.5 g of catalyst. The prepared catalysts
showed closer and higher results compared to the commercial
calcium oxide. It can be concluded that the calcium oxide
proved to be inexpensive, efficient, and potential heterogeneous
catalyst to replace the wusage of potentially hazardous
homogeneous catalyst. This was in addition to the advantages of
CaO, such as low cost, eco-friendly with the use of calcium
oxide as a catalyst for many of organic synthesis.

Acknowledgment

The authors gratefully thank to Faculty of Science, Omar
Al-Mukhtar University, Al-Byda (OMU) and Chemistry
Department for providing the facilities for the research work .

5. REFERENCES

1. Mmusi, K. C., Odisitse, S., & Nareetsile, F. (2021).
Comparison of CaO-NPs and chicken eggshell-derived
CaO in the production of biodiesel from Schinziophyton
rautanenii (Mongongo) nut oil. Journal of Chemistry,
2021.

2. Widiarti, N., Wijianto, W., Wijayati, N., Harjito, H.,
Kusuma, S. B. W., Prasetyoko, D., & Suprapto, S. (2017).
Catalytic activity of calcium oxide from fishbone waste in
waste cooking oil transesterification process. Jurnal
Bahan Alam Terbarukan, 6(2), 97-106.

3. Mohadi, R., A Sueb, K Anggraini, and A Lesbani. (2018).
Calcium Oxide Catalyst Based on Quail Eggshell for
Biodiesel Synthesis from Waste Palm Oil. The Journal of
Pure and Applied Chemistry Research, 7(2), 130-139.

4. Nurhayati, Muhdarina, Amilia Linggawati, Sofia Anita,
and Tengku  Ariful Amri, “Preparation and
Characterization of Calcium Oxide Heterogeneous
Catalyst Derived from AnadaraGranosaShell for Biodiesel
Synthesis,” KnE Engineering, vol. 2016, 8 pages. DOI
10.18502/keg.v1i1.494.

5.  Widayat, W., Darmawan, T., Hadiyanto, H., & Rosyid, R.
A. (2017, July). Preparation of heterogeneous CaO
catalysts for biodiesel production. In Journal of Physics:
Conference Series (Vol. 877, No. 1, p. 012018). 10P
Publishing.

6. Zeljke K, Ivana L, Miodrag Z, Ljiljana M and Dejan S.
2016. Calcium oxide based catalysts for biodiesel
production: A review. Chemical industry & chemical
engineering quarterl. 22(4) 391-408.

Omar F. A and Almadani E. A. 2022. Use of modified
and unmodified Calcium Oxide from bio-resources as
heterogeneous trans-esterification catalyst for biodiesel
synthesis - A Review. Emerging Trends in Chemical
Engineering. 9 (3). 30-34.

©2023 University of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018



SJUOB (2023) 36 (2) Applied Sciences: 139 — 143

Almadani et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Win, T. T., and Khine, M. M. (2017). Synthesis and
characterization of CaO and KF doped CaO (KF/CaO)
derived from chicken eggshell waste as heterogeneous
catalyst in biodiesel production. American Academic
Scientific Research Journal for Engineering, Technology,
and Sciences, 38(2), 134 151.

Satraidi, Widayat, Hadiyanto, Aji P, Jufriyah, Anita S N
and Risma O, N, D 2019. Development of heterogeneous
catalyst from chicken bone and catalytic testing for
biodiesel with simultaneous processin. 13th Joint
Conference on Chemistry (13th JCC). Materials Science
and Engineering 509- 012125.

Lesbani, A., Susi, Y., Verawaty, M., & Mohadi, R.
(2015). Calcium oxide decomposed from chicken’s and
goat’s bones as catalyst for converting discarded cooking
oil to be biodiesel. Aceh International Journal of Science
and Technology, 4(1), 7-13.

Buasri, A., Chaiyut, N., Loryuenyong, V.,
Worawanitchaphong, P., & Trongyong, S. (2013).
Calcium oxide derived from waste shells of mussel,
cockle, and scallop as the heterogeneous catalyst for
biodiesel production. The Scientific World Journal,
Volume 2013. ID 460923,7 pages.

Mohadi, Rc., Anggraini, K., Riyanti, F., & Lesbani, A.
(2016). Preparation calcium oxide from chicken eggshells.
Sriwijaya Journal of Environment, 1(2), 32-35.

Miskah S, T, Apriant, M, Agustien, Y, Utama and M,
Said. 2020. Biodiesel synthesis from used cooking oil
using calcium oxide (CaO) catalyst from chicken bones.
AIP Conference.

https://www.researchgate.net/publication/34302434.

Rashid M |, Atiya M A and Hameed B H.2015.
Production of biodiesel from waste cooking oil using
CaO-Egg Shell waste derived heterogeneous catalyst.
International journal of science and research. 6 (11) 94-
103.

Agliliriana, C. M., Ernee, N. M., & Irmawati, R. (2015).
Preparation and characterization of modified calcium
oxide from natural sources and their application in the
transesterification of palm oil. International Journal of
Scientific and Technology Research, 4(11), 168-175.

Erchamo. Y. S, Mamo. T. T, Workneh. G. A and
Mekonnen. Y. S. 2021. Improved biodiesel production
from waste cooking oil with mixed methanol-ethanol
using enhanced eggshell-derived Cao nano-catalyst.
Scientific reports. 11(1) 6708.

Munawaroh F, Muharrami L. K, Triwikantoro and Arifin
Z. 2018. Calcium oxide characteristics prepared from
ambunten’s calcined limestone. Jurnal Pena Sains. 5 (1).

Lesbani A, S O C Sitompul, R Mohadi, and N
Hidayati.2016.  Characterization and Utilization of
Calcium Oxide (CaO) Thermally Decomposed from Fish
Bones as a Catalyst in the Production of Biodiesel from
Waste Cooking Oil. Makara Journal of Technology. 20(3)
121-126.

19.

20.

21.

Mustapha A. O, Afolabi Y. T, Oladele S. G and Adisa S.
F. 2022. Catalytic Performance for Transesterification
Reaction Using Waste Cooking Oils Over Nano-Calcium
Oxide (n-CaQ) Catalyst from Different Waste Bones.
Iraqi  Journal of Nanotechnology, synthesis and
application 3, 20-34.

Zarubica A. R, Milicevic. D, Bojic A. L, Ljupkovic R B,
Trajkovic M, Stojkovic N. | and Marinkovic M. M. 2015.
Solid base-catalysed transesterification of sunflower oil.
An essential oxidation state/composition of CaO-based
catalyst and optimisation of selected process parameters.
Oxidation communication 38 (1) 183-200.

Hossain A. B. M. S, Boyce A. N, Salleh A, and Chandran
S. 2010. Impacts of alcohol type, ratio and stirring time on
the biodiesel production from waste canola oil. African
Journal of Agricultural Research. 5(14) 1851-1859.

©2023 University of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018


https://www.researchgate.net/publication/34302434

Lol 5 glal

Medical Sciences




The Scientific Journal of University of Benghazi

Prevalence of Irritable Bowel Syndrome Symptoms Among Medical Students at
University of Benghazi
Safaa Farag Ferjani ' *, Marwa Farag Ferjani !
1 Faculty of Medicine-University of Benghazi.
Received: 02/ 10 /2023, Accepted: 21 /11 /2023

cuaidldl)
8 ool 45 )lia 5 4 Lagy alae pladiiuly (o 3l daala 8 calall Aylla (G el (b g8l Ao 3000 LI Apasd 3yaat] Al all Cangs séad) Cala
A&y Al 5 (piall

31 12022 5250 10 O Lo Lempant 5 ULl 4 Loy sulae aladiuly (5 e daala (A ) Al (g b 5 ja) o3 da jaiane Al 5o siagd) (b
k) A e Aslal) Al s sV Al (e Al Al ity sl Gliall g sl (e Al pladial 2352022 Gudan |

gﬁ 9%16.01 << L;I_..aaj\ u}l}ﬂ\ :Ln)):m JL.':.:\.'\\ 2_\_.,..‘ .39-19 o L C}\Jﬁ (.\AJLA.ci “_\L ;\HL 381 ¢ ALLII:\.\ &Lua_..a:\a_u\Jﬂ‘ 53 é\:un
LaapalSY) Aandl (o sade i) ani ol @lld ) dilia) (0,79 (s sbost Allaia¥) dasill) aanll () 5l sl da Dl Gial el g Guial) o Jali 5l ass ol i
6 st Aaia V) daill) aacandl (o 51 5il) A 3Dlia Gial yel 55 sl @Dlgin) QXS5 (0,076 (s sl Allaia ¥ daill) oaand) ) s) sall Ao Dlia il el
(0.9 5 5 ALY dagdll) sl o o 8l da e il ye g cpanill Ul 5 (0.4

ol b Y5 ) sSA G Aaaal 53 Alan) (38 @l (Sl 815 Y] 8 ST CnlS sl o 5l gl A Ol A seilalitiouy)
o 158 8 g alall U (g anaand) (5l e 3Dl L (B Aaal 53 a5 8 @llia (S Al @lld ) A8l L) o eandl o o) sl e 32N
L0t 55 gl (o iy Adai pe S5 Al ancand) () 5 sl Aa 3Dl il ) 8 @lld ) ALY 3 ped) gl o Cadall e Al Y1l il
Lﬁg‘)bu.\ daala 4 Loy yulaa cakal) il cg..uasd\ 08! sall 4 jDNia lgam‘ Clalst)

Abstract

Aim: To determine the prevalence of irritable bowel syndrome among medical students at the University of Benghazi using
Rome IV criteria, and to compare the results between students based on their gender and academic year, whether basic (from
the first to the third year) or clinical (fourth and fifth years).

Material and Methods: A cross-sectional observational study was carried out among medical students at the University of
Benghazi using Rome IV criteria. Data was collected from June 10th, 2022, to August 31st, 2022, and a semi-structured
questionnaire was used. The sample included students from the first year to the fifth year of medicine.

Results: This study included data from 381 medical students, whose ages ranged from 19 to 39. The prevalence of irritable
bowel syndrome was found to be 16.01%. Our study found no association between IBS symptoms and gender (p = 0.79).
Additionally, no association was observed between IBS symptoms and academic year (p = 0.076), coffee consumption (p =
0.4), as well as smoking (p = 0.9).

Conclusion: The prevalence of irritable bowel syndrome was more observed in females in this study; however, we did not
find a significant statistical difference between males and females in the prevalence of IBS. Additionally, there was no
significant statistical difference in the prevalence of IBS among medical students whether they were in their basic years or
clinical years. Furthermore, in our study, 1BS was related neither to coffee nor to cigarette smoking.

Keywords: irritable bowel syndrome, medical students, Rome IV criteria, university of Benghazi.

1. INTRODUCTION The cause of this disorder is related to disturbances in
motility, visceral hypersensitivity, mucosal and immune function
alteration, altered microbiota, and central nervous system
processing. All of these are possible causes?.

Irritable bowel syndrome (IBS) is a disorder of Gut-Brain
interaction defined by abdominal pain associated with
defecation. It was previously called functional gastrointestinal
disorder because of the absence of structural pathology in most We used Rome (IV) criteria? for diagnosis, which defines
patients?, IBS as recurrent abdominal pain at least one day per week in the

last three months associated with two or more of the following:

*Correspondence: Safaa Farag Ferjani. « Related to defecation instead of relieved by defecation.

Safaafarag42@gmail.com e Associated with a change in the frequency of stool.

e Associated with a change in the form of stool.
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In addition to the previous criteria, there are common
symptoms that vary in severity from one patient to another as
bloating, belching, tenesmus, urgency and straining. The
presence of these symptoms could support the diagnosis of
irritable bowel syndrome.

After reviewing previous studies 3#, we noticed a high
prevalence of IBS among medical students. Therefore, this study
aims to investigate the prevalence of irritable bowel syndrome
symptoms among medical students at UOB using Rome IV
criteria.

2. MATERIALS AND METHODS:

A cross-sectional observational study was carried out among
medical students at UOB; the data was collected from June 10 t
to August 31%, 2022.

The study included UOB medical students from the first year
to the fifth year; the total number of targeted students was 4537
(3207 females and 1330 males), which represents the total
number of medical students at UOB.

Data was collected by using a semi-structured questionnaire
administrated on official channels of medical departments and
UOB medical students’ groups on Telegram to be easily
accessible for all targeted students; 4537 students. The
questionnaire was utilized only to be filled out one time to avoid
duplicate responses from the same sample.

The questionnaire consists of 32 questions covering six parts:

e The first part related to personal and socio-demographic data
(academic year, gender, age).

e The second part was concerned with the previous diagnosis
of IBS by a physician and how long has been diagnosed.

e The third part was related to the Rome IV criteria and
common IBS symptoms like (bloating, belching, urgency,
straining, tenesmus, change in form of stool, presence of
mucus, change in bowel habits, and character of abdominal

pain).

e The fourth part covered some of the red flag symptoms
(presence of blood in stool, abdominal pain awakening from
sleep), history of gastrointestinal diseases for example: celiac
disease, and inflammatory bowel disease.

e The fifth part was asking about any chronic illness and
chronic use of medications.

e The sixth part was related to personal habits (smoking, Rate
of coffee consumption).

Inclusion criteria for the diagnosis: we include any student
who meets Rome 1V criteria and has common IBS symptoms.

Exclusion criteria: we exclude any student with another
gastrointestinal disease or who has red flag symptoms.

The study was approved on 1%t June, 2022 by the Residents’
Research Day Scientific Committee, Benghazi Medical Centre.

All participants were informed that the questionnaire was
required for a medical research study.

Statistical Analysis:

The data were analyzed by using the statistical software
program SPSS version 26, descriptive statistics and inferential
statistics were carried out, a chi-square test was conducted to
observe and quantify the association between IBS symptoms
(according to Rome IV criteria) and gender, and the association
between IBS symptoms (according to Rome IV criteria) and
academic year (whether basic or clinic). Additionally, personal
habits (coffee consumption and smoking) and their association
with IBS. All calculated p-values were > 0.05, which is
considered not statistically significant.

3. RESULTS:

The total number of medical students who participated in the
study was (n = 381), and the mean age = 23.8, SD = 2.269.

The response rate among females was 9.4% (303 out of 3207
total female students) and was much lower among males 5.8%
(78 out of 1330 total male students).

The prevalence of IBS among the students was 16.01%, (61
out of 381), the prevalence of IBS among females was 16.83%,
(51 females out of 303 female participants), while among males
was 12.82%, (10 males out of 78 male participants), (p = 0.79),
which suggests no association between IBS symptoms and
gender. Chi-square value = 1.05.

The Number of affected students from basic years was 41 out
of 214 students (19.15%), while the number of affected students
from clinical years was 20 out of 167 students (11.97%), (p =
0.076) which suggests no association between IBS symptoms and
academic years (basic and clinical years), chi-square value =
6.89.

The percentage of suspected cases that needed follow-up to
prove the diagnosis was 10.2% (39 out of 381). The percentage
of self-reported cases was 11.81% (45 out of 381). Figure 1

250 |

200

z
g

Frequency

100

Need follow up No

Self reported Yes

Figure 1: Classification of participants in our study.

There are students who have already been affected but are
unaware that they have IBS, although they met Rome IV criteria,
those students represent 16.39% (10 out of 61). Only one third
(22 out of 61) have been diagnosed by doctors.

We excluded any student who did not meet Rome IV criteria
in the following tables 1, 2, 3, and 4.

The Majority of the affected students suffer from pain 2-4
times per week (Table 1). Additionally, most of the affected
students get better after defecation (Table 2). However, most of
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the affected students have normal stool frequency, which ranges
from more than three times a week to 2 times per day (Table 3).
Furthermore, most of the affected students have an alternating
form of stool (Table 4).

Most of the affected students consume one to two cups of
coffee per day, (P = 0.4), which indicates no association between
IBS and coffee consumption.

The percentage of smokers among affected students was
3.27% (2 out of 61), while 96.7% (59 out of 61) of the affected
students were not smokers, (p = 0.9), which shows no association
between IBS and smoking.

Table 1: Number of times abdominal pain occurred among

the affected students.
n Percentage
Once a week 22 36
2-4 Times weekly 33 54
Every day 6 10
Total 61 100.0

Table 2: The relationship of pain to defecation among the
affected students.

n Percentage
Not associated with defecation 7 11.47
Worse after defecation 6 9.8
Better after defecation 48 78.68
Total 61 100.0

Table 3: Frequency of defecation among the affected

students.
n Percentage
Less than three times a week 23 377
More than three times a week 17 27.86
1-2 times per day 20 32.78
More than three times per day 1 1.63
Total 61 100.0

Table 4: Form of stool among the affected students.

n Percentage

Loose watery stool 5 8.19

hard lumps that are difficult 20 327
to pass

Sausage-shaped ideal stool 3 4.9

alternating between hard 33 54.09

stool and loose stool
Total 61 100.0

4. DISCUSSION:

In this study, we provide a comprehensive picture of the
prevalence of IBS among medical students at UOB. We found
the prevalence of IBS among the studied medical students (n =
381) was 16.01%.

In comparison to a previous study that was conducted on
medical students by using a self-administrated questionnaire,
which suggested a high prevalence of 31.8%3, the prevalence in
a similar study was 30.9%* and another one was 21%?, but Rome
111 criteria were utilized to conduct these studies.

Another study that applied the Rome IV criteria, suggested a
low prevalence range from (4.4%- 4.8%)°8, and another similar
one in Saudi Arabia 7.9%’, but they were conducted on the
general population.

In Malaysia the prevalence was 14.7%¢, the Rome IV criteria
were utilized to conduct this study on medical students.

According to another study, the global prevalence of IBS was
found to be 11.2%°, this study aimed to assess the worldwide
prevalence of IBS through a meta-analysis.

According to a previous study that compared Rome IV and
Rome Il1 criteria, it was found that the prevalence decreased by
half when using the Rome IV criteria®.

The prevalence among males and females is not significantly
different in our study. However, most previous studies suggested
that the prevalence was higher in females than in males®%19.11 We
hypothesize that this may be due to the fact that females tend to
participate in questionnaires more frequently than males and seek
medical services earlier than males.

A similar study applying the Rome IV criteria in Saudi
Arabia revealed no association between IBS and gender'?.

In contrast, there is another study carried out on medical
students in Korea using the Rome 11 criteria that suggested a
higher prevalence of IBS in males than females!®. Additionally,
a similar study was conducted in Niger®4.

The prevalence of IBS among medical students is not
significantly different between those in their basic years and
those in their clinical years according to our study. This result is
similar to a previous study carried out on medical students to
determine the association between overnight calls and IBS,
which found no association®. In contrast, another study
demonstrated a higher prevalence in senior students compared to
junior students?S,

In our study, we found that IBS with alternating forms of
stool was more prevalent than IBS with hard or loose stool
separately. A previous study carried out in China, reported that
IBS with mixed bowel habits was the most common form?’.
Additionally, a study involving medical students revealed that
IBS with diarrhea-predominant was more prevalent in both males
and females®, However, in another study in China, it was found
that IBS with constipation-predominant was more prevalent®®, A
previous study carried out on Iranian adults, reported that IBS
with constipation-predominant was more prevalent among
females, while IBS with diarrhea-predominant and mixed type
was more common among males®.
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Coffee consumption among affected medical students was
78.68%, although the relationship between coffee consumption
and IBS was not significant in our study. A similar study
conducted on medical students using Rome Il criteria found a
higher prevalence among students who consume coffee, but the
relationship was not statistically significant?’. In contrast, a
previous study carried out on Egyptian medical students
suggested a significant relationship between coffee consumption
and 1BS%. Additionally, another study conducted on Iranian
adults revealed a significant positive association between IBS
and coffee intake?.

The relationship between IBS and cigarette smoking in our
study was not statistically significant. This could be attributed to
the fact that smoking is uncommon among medical students in
our country, particularly among females, only 3.27% of affected
students were smokers. A study conducted on medical students
suggested a higher prevalence of IBS among smokers compared
to nonsmokers. A previous systematic review studying the
relationship between IBS and smoking, no association between
IBS and smoking was found?*. Additionally, in another study
carried out in Turkey, it was found that cessation of smoking
relieved gastrointestinal symptoms but did not affect IBS status?>.
In contrast, another study considered smoking as a protective
factor for 1BS?.

This suggests that our prevalence figures are likely to be
reasonably close approximations of the true national prevalence
of IBS according to Rome IV criteria.

This study is the first study that used Rome IV criteria as a
diagnostic tool among medical students at the University of
Benghazi. Therefore, we hope this study will serve as a reference
for future researchers.

Our study has some limitations: the response rate among
students is considered low compared to the total number of
targeted students, and the sample was collected in a convenience
manner, which makes the sample less representative.

5. CONCLUSION:

The prevalence of irritable bowel syndrome among medical
students at UOB was 16.01%, which is considered high. There
was no significant statistical difference between males and
females in the prevalence of IBS in our study. Additionally, there
was no significant statistical difference in the prevalence of IBS
among medical students, whether they were in their basic years
or clinical years. Furthermore, was related neither to coffee nor
to cigarette smoking, in our study.
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