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ABSTRACT:

This article demonstrates the opinions of Iragi tutors on distance learning. Hence, it is a descriptive investigation
concerned seventy randomly gathered Iraqi tutors from diverse colleges of Al- Anbar. The questionnaire
integrates the tutors’ opinions to distance learning through a three-point agreement Likert scale. There were
seventy tutors, aged (29-54) years old. This investigation possessed thirty females (42.9 %) and forty males (57.1
%) tutors. Accordingly, there were forty-five (64.3 %) tutors who had two modules with a similar number of
tutors in which each tutor had more than 101 students. Sixty tutors (85.8 %) dislike distance learning. Fifty-four
(77.2 %) tutors did not advocate or support the written distance quizzes.
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ABSTRACT

Background and aims. To prevent the COVID-19 sickness from spreading further, schools have been closed in
a number of different countries. During the quarantine period, we were mandated to conduct a study to determine
the degree of mental and behavioral problems among school-age children. This study was aimed to determine
how home isolation affects kids' behavior while a new Corona pandemic spreads in Mosul. Methods. Between
September 25,2022 and January 28, 2023, an online survey of 8 to 16-year-old pupils from multiple Mosul City
schools was conducted to ascertain their behavioral concerns using the Strength Difficulties Questionnaire (SDQ)
scale. Results. According to the study, an increase in emotional problems among kids throughout the quarantine
period was accompanied by behavioral problems (mean + standard deviation SD = 1.87 1.48). Children who
suffered emotional trauma were more likely to be female than male, and older children were more likely to have
behavioral problems than younger ones. Conclusion. The COVID-19 outbreak's home quarantine caused a rise
in behavioral problems in school-aged youngsters. Sports, exercise, and playing with the neighborhood kids are
likely to be beneficial tactics for reducing a child's behavioral concerns throughout the period of home
quarantine.

Keywords. Behavioral Disorders, Children, COVID-19, Iraq.

INTRODUCTION

In December of 2019, health systems around the world entered a state of alert due to the emergence of increasing
cases of respiratory virus infection in China in Wuhan city Hubei Province, only to discover that it was a new
generation of the coronavirus family called the 2019 novel coronavirus [1].

Children are less likely to be infected with the Corona epidemic, but this does not mean that they are immune to
the epidemic, the infection of children is less severe than adults sometimes and is a transmitter of infection to
others [2,3].

The World Health Organization and the European Pediatric Association have established cooperative groups with
academic institutions and medical centers in China for the purpose of exchanging information about children
affected by this virus and how to protect them as much as possible The aim of this cooperation is to raise awareness
and maximize the role of families in the home and health care providers regarding the psychological and
emotional needs of children during the pandemic. [4,5].

Recent studies say that children are infected with coronavirus similar to the symptoms of seasonal flu, and the
older the child, the more severe the symptoms. The severe danger lies in children who have chronic diseases such
as heart and lung diseases, diabetes and cancer The virus causes fear and panic among the parents of these children
as well as anxiety and sometimes depression and extreme terror [6,7].

According to previous studies that were conducted on the Corona virus, with regard to children, parents are also
exposed to pressure due to the behaviors of children, which are anxiety, depression, mood swings, hyperactivity,
and sleep disturbances, which became increasing for children who applied in their countries home quarantine
during the spread of the SARS epidemic at the time [8].
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"Public health authorities and clinicians need to have an accurate estimate of the nature, severity and extent of
this behavioral abnormalities and psychopathologie, both in typically developing children and children with
behavioral abnormalities" [9].

The studies also monitored the concerns of health care providers, including doctors and nurses, who were
concerned about the development of psychological and sometimes hostile behavioral symptoms in their children
[10].

METHODOLOGY

A descriptive statistic, cross-sectional study design. Parents of children aged 8-16 years have completed an online
survey to answer about the conditions that their children live in during the home quarantine period and the
difficulties they face in terms of behavioral and emotional problems. The study targeted the age group between 8
to 16 years and included (400) kids during the Corona pandemic-related home quarantine. An online survey of
young children from several schools in the city of Mosul was carried out between September 25,2022 and January
28, 2023, using the Strength Difficulties Questionnaire (SDQ) scale to evaluate their behavioral issues.
Measures:

The results were measured using the international scale for strength difficulties questionnaire by collecting the
arithmetic averages for each paragraph and comparing them with the average of the total axis to indicate an
effective or an unaffected person.

Statistical analysis:

Quantitative descriptive study Data were analyzed using SPSS V.26 percentage, frequency, mean, standard
deviation and chi-square value =0.05%.

RESULTS
Table 1: characteristics of children participant in the study n=400
Paragraph F (%) Mean SD
Gender
Male 200 (50%)
Female 200 (50%) 1.43 =
Age
8-10 136 (34%)
11-13 188 (47%) 2.18 86
14-16 76 (19%)
Primary school 292 (73%)
Secondary school 108 (27%) 1.31 46

Defined parameters of the study variables according to gender, age and level of education
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Table 2: The scores of SDQ of psychological and behavioral problems among the children participant n=

(400)
Scale axes Questions Sub average Mean SD p-value
Q3,Q3
Emotional problems ,Q13 Q16 1.77_1.79_1.86 1.87 1.48 0.0203
Q24 1.85 1.96
: Q5,07,Q12 | 1.93 1.85 181
Behavioral problems Q18,022 198 163 1.88 1.49 0.0331
. 21 Q.,Q 25, 1.71 1.75_1.80
Hyperactivity 02010 .Q15 1.89 1.94 1.80 1.66 0.0436
Q 11, Q 14, 1.82 1.80_1.72
Peer problems 06,019,023 183 1.92 1.83 1.71 .603
Personal social Q17,Q4,Q9 | 1.76_1.83_1.85
oroblems 020,01 171 164 175 RS 0.532
Whole average = 1.736

The table shows that there are emotional problems in children with a mean of 1.87, which is higher than the
overall weighted average of 1.736, so behavioral disorders for children with mean of 1.88 and a significant level
of 0.0203, which is less than the specified alpha value of 0.05, and there were no problems with peers due to the
fact that they are in a home quarantine and do not meet their peers. With the emergence of positive behavior with
parents, such as helping with household chores.

Table 3: Estimating the risk of behavioral and emotional disorders according to the child gender

95% confidence interval(Cl)
. Value Upper Lower
Odds Ratio female 0161 0.066 0.383
Non affe_cted behavioral 0590 0.444 0.790
disorders
Affectgd behavioral 3.660 1.930 6.966
disorders
Total of valid cases =200
_ Value Upper Lower
Odds Ratio male 0.161 0.066 0.383
Non affepted behavioral 0.366 0.441 0.602
disorders
Affec(tjgd behavioral 1231 1.930 6.966
isorders
Total of valid cases =200

This table (3) shows that female children are more affected and have behavioral and psychological problems three
times more than male children. The risk estimate is 3.660 and the odds ratio is 0.161.
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Table 4: Chi-square value and Linear correlation
Test Value df Significance 2sided
Person chi- Square 17.411 1 000

Linear-by-linear 17.330 1 000
association

This table shows there are significant differences between the gender and behavior female are more affected.
Chi-Sq =17.411, DF =1, significant level = 000<0.05.

DISCUSSION

The new virus COVID19 broke out in the world began in China, where the most prevalent was China and Italy,
and then began to spread gradually in the countries of the world. Airports and schools were closed to reduce the
spread of the virus and this problem affected children greatly, so this study was done.

The present results show that self-reported by using SDQ Psychological and behavioral problems prevalent
among children and adolescents duringCOVID-19 pandemic. A total of 400 children 50% male and 50% female
from deferent site of Mosul city regions in Irag completed the questionnaire at different ages and different
educational levels, as shown in Table 1

This study's high frequency of psychological issues is consistent with two other recent scientific research'
conclusions (Lai J,et.al 2020).

The table shows that there are emotional problems in children with a mean of 1.87, which is higher than the
overall weighted average of 1.736, so behavioral disorders for children with mean of 1.88 and a significant level
of 0.0203, which is less than the specified alpha value of 0.05, and there were no problems with peers due to the
fact that they are in a home quarantine and do not meet their peers. With the emergence of positive behavior with
parents, such as helping with household chores

This study is consistent with the study (Wen Y, et.al,2020). So the results showed the female children are more
affected during the quarantine and have emotional and behavioral, psychological problems three times more than
male children. The risk estimate is 3.660 and the odds ratio is 0.161, But male children have more aggressive
behavior than females, and this is consistent with a study of (Panda, P.et.al,2020) the results of his study showed
an increase in hyperactivity in male children more than females. This is attributed to the children’s inability to
play with their peers and stay at home during the quarantine period, which increases their behavioral and
emotional emotions, as well as the change in the habits that children used to practice and their going to school,
which greatly affected them. Also, children have a positive behavior represented in helping parents with daily
household chores and this is due to the long period of sitting at home.

CONCLUSION AND RECOMMENDATIONS

During the COVID-19 epidemic, behavior issues among school-age children rose in homes under quarantine.
Sports, physical activity, and playing with the kids around are likely to be effective ways to lessen the behavioral
issues. The report suggests advising parents on healthful pastimes to partake in while their children are at home
under guarantine.
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ABSTRACT

Aims: The aim of this study was to link the risk of antibiotic resistance for Gram-negative and Gram-positive bacteria and
the increase in acquired infection among children from one month to 12 years of age in Al-Bayda city. Methods: Urine
samples were collected from 177 patients in Al-Bayda and sent to microbiological laboratory for isolation and identification
of any bacterial pathogen. Collected samples were, separately, inoculated onto MacConkey agar (Oxoid, UK), by using
streak plate method (19) and then plates were incubated, aerobically, at 37 °C for 24 h extended to 48 h in negative samples.
Antimicrobial susceptibility testing The antimicrobial agents which were tested from different categories. All antimicrobials
discs. Data was analyzed using descriptive statistics, chi-squared test, odds ratio to determine diagnosis probability, and
ROC curve to test diagnostic ability. Results: This study found that gram-positive bacteria increased their resistance to a
wide range of antimicrobials, and the resistance of positive isolates to antibiotics was as follows: Cephalexin (25%),
Azithromycin (18%), Ampicillin (13%), and Septrin (11%), which were equal to the antibiotics Augmentin, Nitrofortunion,
and Nalidixic acid. Of the 177 children, 89 (53%) were positive for antibiotic resistance, while 54 (30.5 %) were negative
and the lowest percentage was 34 (19.2 %). In terms of age, 35% are under the age of 12, while only 33.9% are under the
age of 8, and 31.1% of females and 31.1% of boys are under the age of 4. The chi-square test results showed a statistically
significant relationship between the patients' condition and their gender. Since the p-value for the Chi-Square test (0.04) <
0.05. girls with a positive status are more numerous than females with a negative status. The following figure (3) shows this
result. The results of the chi-square test showed a statistically significant relationship between the patients' conditions and
their ages. Since the p-value for the Chi-Square test (0.001) < 0.05. Patients aged (4-12) with a positive case are less than
patients aged (4-12) with a negative case, while patients under the age of 4 with a positive case are more than patients with
a lower age About 4 had a negative case. Conclusion: Prior antibiotic therapy was linked to a wide variety of community-
acquired infections, but with increasing time since exposure, the link between antibiotic exposure and subsequent infection
weakens. This highlights the need to limit inappropriate antibiotic prescriptions in primary care, both to reduce the
consequences of bacterial resistance and possibly to reduce the risk of future infections. New research could help determine
whether this link exists.

Keywords: Antibiotic, resistance, Gram-negative, Gram-positive, infection, children.

INTRODUCTION

Microorganisms have played an important role in human health and disease for more than a century [1]. The disorder has
been linked to microorganisms. In the case of infectious diseases, such as bacterial infections, gut microbiota, in particular,
has been linked to autoimmune, urological, neurological, and metabolic diseases, as well as carcinogenesis [2].

Alexander Fleming's 1928 discovery of penicillin marked the start of the antibiotic revolution, which has resulted in its
widespread use since 1945 and altered the landscape of infectious diseases in many countries [3]. Antibiotic use has steadily
increased over decades, with antibiotic consumption increasing by 65% between 2000 and 2015 [4].

Antibiotics are among the most commonly prescribed medications to children in hospitals and communities [5]. According
to reports, the average proportion of children receiving at least one antibiotic ranges between 33% and 78% [6].

Antibiotic misuse among children has unfortunately contributed to the rise in bacterial resistance to antimicrobials [7].
Children are exposed to unnecessary antibiotics because they get sick more frequently and are thus more susceptible to
infection. Children are more vulnerable than adults to the consequences of antimicrobial resistance [8]. Furthermore, the
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children are concentrated in nurseries and schools, which promotes the spread of drug-resistant bacteria [9]. Although these
diseases are self-limiting and do not respond to antibiotic treatment, antibiotics are most commonly used for children with
viral infections of the upper respiratory tract [10]. In other cases, children with infections are prescribed broad-spectrum
antibiotics, whereas limited-spectrum medications are indicated and advised [8]. Many children are prescribed antibiotics
with an incorrect total daily dose, fractionation, or for a much longer period of time than is necessary [11].

Antimicrobial resistance (AMR) is a global health issue that causes antibiotic treatment failure and, as a result, increases
mortality and healthcare costs [12]. It is one of the leading causes of infant mortality, especially in developing nations.
Pathogens are still prevalent. This is due to increased antibiotic resistance in gram-negative bacteria [13].

Antimicrobial resistance (AMR) is a major public health threat that causes disease, impairs treatment outcomes, and raises
healthcare costs [14,15]. According to the model study, antimicrobial resistance in bacteria was responsible for 1.27 million
deaths worldwide in 2019, with Sub-Saharan Africa bearing a disproportionate share of the burden [16]. If nothing is done,
this figure will rise to 10 million by 2050. Levy et al [6].

According to the World Health Organization (WHO), list of antibiotic-resistant pathogens that must be eradicated to
encourage the development of new antibiotics in response to the antimicrobial resistance crisis, as well as advocating for
the rational use of what is available. the vast majority Gram-negative bacteria are among these microorganisms. It is a
common source of inconsistency. Urinary tract infections and wounds are examples of infectious diseases. Infections,
gastroenteritis, otitis media, meningitis, poisoning, and pneumonia are all possibilities [17,18].

Therefore, this systematic study aims to act synergistically by linking the risk of antibiotic resistance to Gram-negative and
Gram-positive bacteria and the increase in acquired infection among children from one month to 12 years of age in Al-
Bayda city.

METHODS

Samples collection, handling and processing

A total of 177 urine samples were collected from patients who attended the Educational Hospital Al-Bayda, in Libya, and
local diagnostic medical laboratories in the hospital during the period from January to December 2021. The collected
samples were individually labeled with patient information, including age, gender, clinical symptoms, and results of physical
examination, and then sent to the microbiological laboratory for isolation and identification of any bacterial pathogen, in
which samples were processed immediately within 30 minutes. The patient's instructions for appropriate collection have
been followed to reduce probable contamination. In adults and toilet-trained children, urine samples were collected using
clean-catch midstream specimens in wide-mouthed, sterile containers with a tight-fitting lid to prevent leakage. In infants,
adhesive urine collection bags were used for specimen collection. A UTI was confirmed by positive urine culture reports.

Sample collection and processing

Collected samples were, separately, inoculated onto MacConkey agar (Oxoid, UK), by using streak plate method (19) and
then plates were incubated, aerobically, at 37 °C for 24 h extended to 48 h in negative samples. Antimicrobial susceptibility
testing The antimicrobial agents which were tested from different categories. All antimicrobials discs (Cephalexin,
Azithromycine, Amipicllin, Erythromycin, Augmentin, Nalidixic acid, fosfomycin, Nitrofortion, and Septrin) After 18-24
hours incubation at 37°C, the zone of inhibition was measured and reported as susceptible (S), intermediate (1), or resistance
(R), according to the clinical and laboratory standard institute (CLSI) guideline [20].

Data analysis

Data were analyzed using the Statistical Package for Social Science (SPSS), Version 28, based on the following statistical

methods: Descriptive statistics were done to compute frequencies and percentages, Achi-squared test was used to find the

relationship between gender and age with the patient's status. A P-value of less than 0.05 was considered significant. Odds
Ratio to Determine Diagnosis. probability in boys and girls diagnostic ability to test by using the ROC curve

RESULTS
In this study, our results shown in Figure (1) showed that gram-positive bacteria increased their resistance to a wide range
of antimicrobials, and the resistance of positive isolates to antibiotics was as follows: Cephalexin (25%), which was the
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highest resistance compared to the rest of the species included in the study, was followed by Azithromycin (18%),
Ampicillin (13%), and Septrin (11%), which were equal to the antibiotics Augmentin, Nitrofortunion, and Nalidixic acid,
which reached bacterial resistance (9%), and the registered antibiotics Erythromycin and Fosfomycin had the lowest
percentage in them (4%) in pediatric samples. The frequency and percentage of bacterial isolate resistance in children were
presented. Of the 177 children, 89 (53%) were positive for antibiotic resistance, while 54 (30.5) were negative, and the
lowest percentage was 34 (19.2), as shown in Table (1). In terms of age, 35% are under the age of 12, while only 33.9% are
under the age of 8, and 31.1% of girls and 31.1% of boys are under the age of 4. The chi-square test results showed a
statistically significant relationship between the patients' condition and their gender. Since the p-value for the Chi-Square
test (0.04) < 0.05. girls with a positive status are more numerous than girls with a negative status. The following figure (3)
shows this result. The results of the chi-square test in figure (2) showed a statistically significant relationship between the
patients' conditions and their ages. Since the p-value for the Chi-Square test (0.001) < 0.05. Patients aged (4-12) with a
positive case are less than patients aged (4-12) with a negative case, while patients under the age of 4 with a positive case
are more than patients with a lower age About 4 had a negative case.

Cephalexin
25%

Ampicillin
13%

Augmentin
9% Nalidicixic acid
9%

Azithromycin
18%

Figure (Z): Shows the percentage of resistance of Gram- positive bacteria to different types of antibiotics

Table (1): Distribution the sample according to general characteristics

Characteristics Frequency(N) Percentage (%)
Status Negative 54 30.5
Positive 89 50.3
No resistance 34 19.2
Total 177 100
Age Less than 4 55 31.1
Less than 8 60 33.9
Less than 12 62 35.0
Total 177 100
gender Boys 55 31.1
Girls 122 68.9
Total 177 100
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DISCUSSION

In this study, laboratory data on the rate of antibiotic resistance in children under the age of 12 and patients infected with
pathogens of gram-positive and gram-negative bacteria isolated from children's urine were collected at Al-Bayda Teaching
Hospital. We examined the proportions of pathogens isolated and their resistance patterns to various antibiotics in the
samples. Antibiotic resistance factors have been identified in gram-positive and gram-positive bacteria, particularly those
resistant to antibiotics with commonly used oral formulations.

Gram-positive pathogens were discovered. High resistance to Cephalexin, azithromycin, and Ampicillin was followed by
resistance to Augmentin, Septrin, Nalidixic acid, and Nitrofurantoin, which is commonly used as an empirical measure of
treatment in the majority of cases of UTI. Our findings on antimicrobial resistance profiles are consistent with those of Joly-
Guillou et al [21].

Similar to our findings, data from other studies around the world revealed that nalidixic acid It was also highly resistant to
E. coli [22]. In developing countries like Libya, inappropriate clinical practices like uncontrolled or excessive antibiotic use
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contribute to widespread antimicrobial resistance. Furthermore, antimicrobials are obtained from pharmacies without a
prescription as self-medication. Several studies have found similar practices in other developing countries, including
Vietnam and Nepal [23].

In this study, 62% of the 143 children showed high antibiotic resistance depending on their gender. They were all boys, the
majority of whom were under the age of four. Similar to Mirsoleymani et al [24] studies in Bandar Abbas, south of Al-
Avrian, this may be the cause of urinary tract infections in boys at the age of 23, while in girls at the age of 4 (33% at this
age) and 41% at the age of 12 years. This is because of recurrent bacterial infections, such as urinary tract infections or
bowel infections [25].

Although both Gram-positive and Gram-negative bacteria can cause infection, the most common cause of infection in this
study, the percentage of which was antibiotic resistance (50.3%), with similar results in Scotland (93%) [26] and Pakistan
(100%) [27]. The reason may be due to persistence. The use of these drugs for many years, their ease of availability, their
self-prescribing, and the patient's propensity to use them are all relatively low.

Cheaper antibiotics for all types of infections and misapplication Resistance can be gained through mutagenesis (altering
the bacteria's target site within its genetic material) or by acquiring new genetic material from other bacteria. This problem
is exacerbated further by irrational drug use and mismanagement. After acquiring a resistant strain of bacteria, the patient
then transfers antibiotic resistance genes to other bacteria [28]. According to Hawass [29], Gram-positive isolates had an
antigen sensitivity of about 00. greater resistance to this. Perhaps this is due to its use as an experimental antibiotic treatment
[30].

Conclusions

Prior antibiotic therapy was linked to a wide variety of community-acquired infections, but with increasing time since
exposure, the link between antibiotic exposure and subsequent infection weakens. This highlights the need to limit
inappropriate antibiotic prescriptions in primary care, both to reduce the consequences of bacterial resistance and possibly
to reduce the risk of future infections. New research could help determine whether this link exists.
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ABSTRACT

The objective of the current research is to reveal the reality of employing e-learning strategies among science
and technology teachers in Gaza Governorate, who numbered (502) teachers, by using the descriptive survey
method, and the research tool (questionnaire) was applied to a soft random sample from the research
community, amounting to (115) teachers, and the results revealed that: Science and technology teachers in
Gaza governorate have the ability to distinguish between different e-learning strategies, in an acceptable
manner, with a relative weight of (64.19%). Science and technology teachers employ e-learning strategies
within the classroom in an acceptable manner, with a relative weight of (57.68%). Science and technology
teachers face the challenges of employing science and technology teachers for different e-learning strategies
within the school classrooms, with a relative weight (74.78%). There are no statistically significant differences
in the level of estimates of the reality of (distinguishing between - employment - obstacles) e-learning
strategies among teachers of science and technology in the southern governorates of Palestine, attributed to
the following variables: gender, teaching subject, teaching class, years of service, age group.

Keywords: E-Learning strategies, science and technology teachers, Gaza Governorate.
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Abstract

The research aims to know the degree of achieving the mechanisms of academic e-learning quality for the
outputs of university education institutions. It also aims to know the differences in the degree to which the
mechanisms of academic e-learning quality and its outputs are achieved in university education institutions in
light of the academic environment variables, including variables that have an impact on achieving the
mechanisms of quality e-learning, which are (Academic title), (gender), (college specialization), (years of
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teaching experience), and in order to achieve the research objectives, the researcher examined the literature
and previous studies, and the researcher defined the descriptive approach to research, and the researcher
conducted an exploratory study consisting of a number of The questions of a number of teaching staff at the
university within the open and closed type questionnaire and the answers of the survey sample members were
analyzed, which contributed to the support and construction of the research tool, as the research tool was built
and designed in four main areas: (quality of outputs, quality assurance of teaching and training programs,
graduation projects and research) Conferences, seminars and courses that you offer to serve the community)
It consists of (28) for each area (7) paragraphs and has three alternatives (agreed, not agreed, neutral) and each
alternative has three weights (3, 2, 1) The total score of the scale is (84), the minimum score (28) and the
hypothetical mean (56). The researcher identified the research community from the private colleges in the
governorates of Baghdad Diyala, Kirkuk and Basra, including teachers and students of private university
education, and the total research sample was (120) teachers and students. The researcher extracted the
psychometric characteristics of the research (honesty and consistency), as the apparent validity was achieved
by presenting the tool to a number of arbitrators, and the apparent validity was extracted through the use of
the discriminatory force method for the scale paragraphs, and the use of the method of the paragraph
relationship to the total, and the stability was extracted according to the Alpha Cronbach method And the
method of re-testing, and the researcher used the (SPSS) program to statistically analyze the sample answers,
and statistical tests were chosen that fit the research objectives, and the results showed that the degree of
achievement of the quality mechanisms of e-learning for university professors in universities, and the results
showed that there are statistically significant differences in achieving the quality mechanisms. In electronic
education for university education institutions in the variable of the scientific title and for the benefit of a
group of scientific titles, meaning that those with the rank of professor and assistant professor have a greater
level of quality mechanisms E-learning, as the results showed that there are differences in the gender variable
and for the benefit of the teachers in the degree of their practice of the quality mechanisms of e-learning
compared to even female teaching staff, and the results also showed that there are no differences in the variable
of the faculty specialization, human and scientific, in the degree of practicing the mechanisms of quality e-
learning for teachers, and the results showed that there are differences Significant in the years of experience
variable and in favor of those with (6-12) years of experience in achieving a good level of achieving quality
assurance, and in light of the research results, the researcher made a number of procedural recommendations
and a number of proposals for future studies.

Keywords. (Quality E-Learning Mechanisms, University Professors, Special Education, Quality
Applications)
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Abstract:

The study aimed to develop standards for quality assurance of the educational programs provided to students with
children with autism spectrum disorders in the centers of the three cities (Misurata, Zlatan and Elkhoms). The
study focused on the following problem: To what extent are educational programs and services provided to
children with autism committed to quality standards? The study sample consists of (22) centers for Autism
Spectrum Disorder in the three cities of Misurata, Zliten and EIkhoms). In order to achieve the study objectives,
a scale was developed to assess quality assurance of the educational programs provided to students with children
with Autism Spectrum. This scale consists of (9) dimensions which covers eighty-seven sub indicators. The study
results concluded the following: A Proposed Model to develop standards for quality assurance of educational
programs provided to children with autism spectrum disorder was built. This proposed model consists of (9)
Criteria (Strategic Planning, Management & Personnel, The educational environment, Methods and Strategies of
Teaching, Services and Programs, professional ethics, family participation and support, Merger and Transition
Services, measurement and evaluation. The level of applicability of all quality standards was found to be medium
with a relative weight of 47%. The standard of management and employees has obtained the highest level of
applicability with a relative weight (55%), and the standard of Strategic Planning was found to be the lowest one
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among all the educational programs and services provided to children with autism spectrum disorder with a
relative weight (32%).
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ABSTRACT

In modern linguistics, it is widely accepted that every Arabic linguistic structure must originatefrom a consonant-
only linguistic root known as the ” root . All structures are generated based on what are called” additions” added
to the beginning of this root, which can be divided into three main sections: antecedents, suffixes, and movements.
Therefore, the goal of this project is to create a program that can differentiate between the masculine and feminine
sound plurals (Salem) by analyzing the transformations that occur when suffixes are added to the singular form. This
can be achieved by inputting a text, sentence, or opening a stored file. The system is designed to accurately identify
the gender of a noun in its plural form using a set of carefully programmed rules that consider linguistic factors
such as phonetic and morphological features, diacritical marks, and gender-specific sound patterns. This
program will be particularly useful for language learners who want to practice their understanding of Arabic
grammar and plurals. It will provide them with a practical way to learn and reinforce their knowledge of Arabic
noun gender and sound plurals. In conclusion the development of a system that accurately identifies the gender
of plural nouns in Ara-bic is a significant achievement in the field of natural language processing. The system’s
rules take intoaccount various linguistic factors and provide a reliable and efficient method for distinguishing
betweenthe sound masculine plural and sound feminine plural forms. This is an important aspect of the Arabic
language’s grammar and can benefit language learners and natural language processing applications. Ad- ditionally,
the use of Al in developing such systems can lead to further advancements and improvementsin Arabic language
processing.

Keywords. Modern Linguistics, Arabic Linguistic, Linguistic Root, Additions.

INTRODUCTION

Natural Language Processing (NLP)[1] is a subfield of Artificial Intelligence (Al)[2] that deals with the inter-
actions between computers and natural language, such as speech and text, used by humans. It aims to enable
computers to understand, interpret, and generate natural language just as humans do.

NLP technology employs various techniques, such as machine learning algorithms, statistical models, and
computational linguistics, to analyze and understand human language data. Some common NLP applications
include language translation [3], sentiment analysis [4], text summarization [5], chatbots, and speech
recognition.

NLP for Arabic language, also known as Arabic NLP, is a field of NLP that focuses on developing com-
putational methods and algorithms for processing Arabic language data. Arabic is the fifth most spoken
language in the world, and it is the official language of 26 countries, making it a significant language for
NLP research and applications. In Arabic, there are two ways to form plurals: adding a suffix to the singular
noun, which includes the Sound Masculine Plural and the Sound Feminine Plural; or changing the internal
structure of the singular noun, which is called the Broken Plural. This method is similar to how English forms
plurals such as man — men and mouse — mice.

Search target
The main objective of the research is to design a program to distinguish between the masculine plural of
Salem and the feminine plural of Salem by writing a text or sentence or opening a stored file.
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Related Works

There are several related works and research studies that have attempted to address the challenge of
distinguishing between Sound Masculine plural and Sound Feminine plural in Arabic using NLP tech-
niques. One such study,” Arabic Plurals and Root-and-Pattern Morphology” by R. Harald Baayen in 2001
[6], investigates the patterns of Arabic plural formation and proposes a rule-based approach for plural
segmentation based on morphological features.

Another study,” A Hybrid Approach for Arabic Morphological Analysis” by Yasser Salem and Samhaa. R.
El-Beltagy in 2008 [7], proposes a hybrid approach that combines rule-based and statistical methods for
Arabic morphological analysis. The approach includes a rule-based morphological analyzer and a statistical
disambiguation model to improve the accuracy of morphological analysis.

In 2005, Nizar Habash proposed a probabilistic approach for Arabic morphological analysis in his study” A
Probabilistic Approach to Arabic Morphological Analysis” [8]. The approach is based on a Hidden Markov
Model (HMM) that models the relationship between Arabic word forms and their underlying roots and
patterns.

In 2012, Mohammad Salameh conducted a comprehensive study of plural formation in Arabic noun
inflection, including both regular and irregular plurals, in his paper” A Comprehensive Study of Plural
Formation in Arabic Noun Inflection.” The study proposes a rule-based approach for plural segmentation
based on morphological and phonological features.

Challenges facing Natural Language Processing

The ability for computers to comprehend natural language is a significant challenge for automatic lan- guage
processing systems. This challenge arises due to the requirement for the computer to possess extensive
knowledge about the external world and the capability to utilize that knowledge intelligently.

Segmentation of speech, sounds and lexical units: Segmenting natural language speech into individ- ual
words is a complex task because the sounds of each word often blend together seamlessly with- out any
noticeable pauses. Furthermore, the correct way to divide a sentence into separate words depends heavily on
the context and meaning of the sentence, especially in languages like Arabic, Persian, and Urdu that use
cursive scripts where letters within words can also blend together.

Unraveling the mystery or confusion: Semantic ambiguity, which refers to the challenge of in- terpreting
words with multiple meanings based on their context, is a major obstacle for automatic language processing,
particularly for the Arabic language and its applications such as machine trans- lation. Additionally, Arabic
presents unique challenges with pronouns, as they do not differentiate between gender, unlike English.
Another type of ambiguity arises from grammatical construction, where a sentence can have multiple
meanings or interpretations, such as the example” the great poet of the Nile,” where the adjective” great” can
refer to either the Nile or the poet.

Request phrases: Expressions that convey a meaning beyond their literal interpretation, such as the example”
Can you give me salt next to you?” which is actually a request rather than a question, present a significant
challenge for automatic language processing. These types of expressions are difficult for computers to
understand, interpret, and respond to appropriately in social situations.

Morphological complexity: As mentioned earlier, Arabic language has a highly inflected morphol- ogy,
where words change their form based on their position in a sentence, their function, and their relationship
with other words. This makes it challenging to analyze and understand the language, as different word forms
may have different meanings and functions.

Dialectal variation: Arabic language has many dialects, each with its own vocabulary, grammar, and
pronunciation. This can make it challenging to develop language models that work across different dialects
and accurately recognize and transcribe speech from different dialects.

Script and Orthography: Arabic script is written from right to left, which can make it challenging to process
text using algorithms designed for left-to-right languages. Moreover, Arabic script has a complex
orthography, where several letters have similar shapes and may be pronounced differently depending on their
position in a word. This makes it challenging to segment and transcribe Arabic text accurately.
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Lack of standardization: There is a lack of standardization in Arabic language, with variations in grammar,
vocabulary, and pronunciation across different regions and dialects. This makes it challenging to develop
language models and applications that work effectively for all Arabic speakers.
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Figure 1. The Code Used to Search a Text

Proposed Method

As you can imagine, if the rule doesn’t exist, the system will be unable to ‘understand’ the human language
and thus will fail to categories it. Unfortunately, this means accuracy is dependent on the rules provided.
We have developed a system that is capable of distinguishing between the Sound Masculine Plural and the
Sound Feminine Plural in the Arabic language. The system is based on a set of rules that have been carefully
designed and programmed to accurately identify the gender of a noun in its plural form.

The rules of the system take into account various linguistic factors, such as the phonetic and morphological
features of the noun. For example, nouns that end in certain letters are typically masculine, while those that
end in other letters are typically feminine. Additionally, the system considers the presence or absence of
certain diacritical marks, as well as the sound patterns that are specific to each gender. Overall, our system
provides a reliable and efficient method for identifying the gender of plural nouns in Arabic, which is an
important aspect of the language’s grammar.
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The code used to search a text

Private Sub Y52 Click(ByVal sender As System.Cbhijsct,

System.Eventargs) Handles TS2.Cl1lick
Din strArr() As String

Cursor « (i

reors<.WaitCursor

strArr = TextBoxl.Text.ToString.Split{"” ")

Refresh()
Try

Dim L As Byte = @
Dim WRD As String =« ""
Dim Last2 Az String = "

DataGridviewl . RowCount = strAre. Length

For i As Integer = 8 To strArr.bength - 1
Me . DataGridViewl. Item(@, i).Value = i + 1

WRD = strArr(i)

L = WRO.Length

Me . DataGridviewl. Item(1l, i).Value = WRD
If L > 4 Then

8yval e As

OrElse LastZ =

VT

Last2 = WRO.Substring(l -

If Last2 « 2" Or Last2 =« Then
Me.DataGridviewl. Item(3, i).Value

Elzelf Last2 « """ OrElse Last2 = "

“ Then

e DataGridviewl. Item(2, i).Value
Elce

Me.DataGridviewl. Item(2, 1i).Value
Me . DataGridviewl.Item(2, i).Value
End If

-

= WRD

= WRD

OrElse Last2 = "

o

...............................................................................

Last2 = "
Me.DataGridViewl Iten(2, 1).Value =
Me.DataGridViewl.Iten(3, i).Valupe = ©

End If

Me.DataGridViewl, Iten(4, i).Value = Last2

Next

Me _DataGridviewl . Visidle = True

Catch ex As ELxception

' handle or

the érror

Systen.biagnasticsZUcu;g.Assert(Falsc. ex.YoString())

Finally

Cursor = Cyu

End Try

End Sub

rsors.Default

Figure 2. The Code Used to Search a Text

CONCLUSION

In conclusion, the development of a system that accurately identifies the gender of plural nouns in Arabic is
a significant achievement in the field of natural language processing. The system’s rules take intoaccount
various linguistic factors and provide a reliable and efficient method for distinguishing betweenthe sound
masculine plural and sound feminine plural forms. This is an important aspect of the Arabic language’s
grammar and can benefit language learners and natural language processing applications. Additionally, the use of
Al in developing such systems can lead to further advancements and improvementsin Arabic language
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processing.
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Abstract
The research aims to measure and disclose specific costs in health units, with an indication of the role of
these costs in improving performance efficiency and achieving sustainable development in a manner that is
commensurate with the changes accompanying the modern business environment. The research was applied
in Al-Hakim General Hospital for the fiscal years 2018, 2019, 2020, where the specific costs in this hospital
were measured and disclosed in separate reports, then the role of this measurement and accounting
disclosure in improving the efficiency of the hospital’s performance and achieving sustainable development.
The research reached a set of recommendations, the most important of which was that the measurement and
analysis of specific costs helps to improve the performance of health units by identifying prevention efforts,
prevention, examination and cost errors, and thus the efficiency of the performance of health units as well as
helping to achieve sustainable development.
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(1) o s
Wl FL g S il Jalas
Reliability Statistics

Cronbach's Alpha

N of Items

.958 30

| A 3 ALY ol Gl Mo e Jding s (0.958) il il Jalae 2 ¢ ey oMe| Jsall DA (s
LY laal el al 2 JSS ) saall pa el il el 2l A BladY) 4 jaa e geads Wl craaaall (1) J) o
DASY) Jglaadl A dne LS5 ) aall A o (Jlaad s JVsas IS G (Sl

Q) sdes
Y sl A1) slasy)
Correlations

x1 X2 x3 x4 x5 ) x7 x8 x9 x10 yl
P
x1 Co:}i’;‘:{;n 1 959(**) | .959(**) | .959(**) | .883(**) | .800(**) | .732(**) | .873(**) | .649(**) | .662(**) | .930(**)
Sig. (2-tailed) .000 .000 .000 .000 .000 .000 000 .000 .000 000
N 49 49 49 49 49 49 49 49 49 49 49
X2 C:ﬁi::‘;’;n 959(**) 1 917(**) | .917(**) | .921(**) | .838(**) | .694(**) | .834(**) | .614(**) | .707(**) | .921(**)
Sig. (2-tailed) 000 .000 .000 .000 .000 .000 000 .000 .000 000
N 49 49 49 49 49 49 49 49 49 49 49
X3 Cgfrae::‘;';n 959(**) | .917(**) 1 1.000(**) | .921(**) | .838(**) | .772(**) | .919(**) | .692(**) | .707(**) | .957(**)
Sig. (2-tailed) 000 .000 .000 .000 .000 .000 000 .000 .000 .000
N 49 49 49 49 49 49 49 49 49 49 49
x4 Cgfrae::(t’i';n 959(**) | .917(**) | 1.000(**) 1 921(**) | .838(**) | .772(**) | .919(**) | .692(**) | .707(**) | .957(**)
Sig. (2-tailed) 000 .000 .000 .000 .000 .000 000 .000 .000 .000
N 49 49 49 49 49 49 49 49 49 49 49
X5 Cgfrae::;';n 883(**) | .921(**) | .921(**) | .921(**) 1 918(**) | .776(**) | .846(**) | .627(**) | .717(**) | .936(**)
Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
N 49 49 49 49 49 49 49 49 49 49 49
X6 c:fraeﬁir;n 800(**) | .838(**) | .838(**) | .838(**) | .918(**) 1 929(**) | .846(**) | .704(**) | .717(**) | .927(**)
Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
N 49 49 49 49 49 49 49 49 49 49 49
X7 czfrae::(t)ir;n 732(%*) | .694(**) | .772(**) | .772(**) | .776(**) | .929(**) 1 851(**) | .786(**) | .655(**) | .878(**)
Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
N 49 49 49 49 49 49 49 49 49 49 49
X8 czfrae::(t)ir;n 873(**) | .834(**) | .919(**) | .919(**) | .846(**) | .846(**) | .851(**) 1 844(**) | .788(**) | .958(**)
Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
N 49 49 49 49 49 49 49 49 49 49 49
X9 CSSrae::i)ir;n 649(**) | .614(**) | .692(**) | .692(**) | .627(**) | .704(**) | .786(**) | .844(**) 1 806(**) | .817(**)
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Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
N 49 49 49 49 49 49 49 49 49 49 49
Pearson % %k * %k %k %k %k %k %k * %k * %k % %k * %k % %k
X10 | o ono | 6620°) | L707(%) | L707(*) | 707(**) | 717(**) | .727(**) | 655(*%) | .788(**) | .806(**) 1 .820(**)
Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
N 49 49 49 49 49 49 49 49 49 49 49
Pearson * 3k * %k %k %k %k %k %k %k * %k * %k % %k * %k * %k
yl Comelation | -9300%) | :921(**) | .957(**) | .957(*¥) | .936(**) | .927(**) | .878(**) | .958(**) | 817(*¥) | .820(**) 1
Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
N 49 49 49 49 49 49 49 49 49 49 49
** Correlation is significant at the 0.01 level (2-tailed).
B)eo dsaa
SN gaall JAANal) BLusy)
Correlations
Statistics x10 x11 x12 x13 x14 x15 x16 x17 x18 x19 x20 y2
Pearson
x10 | AR 1 343(%) | 467(%) | .4320%) | 398(*%) | 324(%) | 279 247 235 | .369(%) | 232 | .376(*%)
St;?legjz) 016 001 002 .005 023 .053 087 104 009 108 008
N 49 49 49 49 49 49 49 49 49 49 49 49
X1 | Corontion | 343 1 852(*%) | .821(**) | .790(**) | .636(**) | .603(**) | 574(**) | .862(**) | .484(**) | .388(**) | .806(**)
St;?le(dz) 016 000 .000 .000 .000 .000 .000 .000 000 006 000
N 49 49 49 49 49 49 49 49 49 49 49 49
x12 szrzr;‘t’g o | 4670 | 852(%) 1 960(**) | .922(**) | .738(**) | .699(**) | .662(**) | .752(**) | .703(**) | .594(**) | .897(**)
St;?le(dz) 001 .000 .000 .000 .000 .000 .000 .000 000 000 000
N 49 49 49 49 49 49 49 49 49 49 49 49
X13 | oS | 48207%) | 821(*) | .960(**) 1 960(*%) | .776(**) | .738(**) | .700(**) | .789(**) | .739(**) | .633(**) | .923(**)
St;?le(dz) 002 000 000 .000 .000 .000 .000 .000 000 000 000
N 49 49 49 49 49 49 49 49 49 49 49 49
x14 cgﬁiﬁii’.l o | -398(%) | .790(*%) | .922(*) | .960(**) 1 T739(*%) | .778(**%) | .663(**) | .760(**) | .776(**) | .673(**) | .916(**)
St;?le(dz) 005 .000 .000 .000 .000 .000 .000 .000 000 000 000
N 49 49 49 49 49 49 49 49 49 49 49 49
Pearson
XI5 | oSS | 324(%) | .636(*%) | .738(**) | T76(**) | 739(**) 1 895(*%) | .930(**) | .794(**) | .755(**) | .663(**) | .904(**)
St:i?le(dz) 023 .000 .000 .000 .000 .000 .000 .000 000 000 000
N 49 49 49 49 49 49 49 49 49 49 49 49
x16 Cgféﬁ;‘:ﬂ) S| 279 | 603 | 699(*) | .738(%) | .778(**) | .895(**) 1 895(+%) | .822(*%) | .862(**) | .778(**) | .920(**)
St;?le(dz) 053 000 000 000 000 000 000 000 000 000 000
N 49 49 49 49 49 49 49 49 49 49 49 49
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x17 csreriﬁ?.”o | 247 | 5740 | 662(%) | .700(*%) | .663(**) | 930(**) | 895(**) 1 T794(**) | 755(**%) | .739(**) | .880(**)
Stf;?le(dz) 087 000 000 000 000 000 000 000 000 000 000
N 49 49 49 49 49 49 49 49 49 49 49 49
x18 C(F:rerzrlz(t’ﬂ) S| 235 | 8620 | 752(%) | 789(*%) | .760(*) | 794(**) | 822(**) | 794(**) 1 642(*%) | 558(**) | .893(**)
Steli?le(dz) 104 | 000 | 000 | 000 | 000 | .00 | .00 | .000 000 000 000
N 49 49 49 49 49 49 49 49 49 49 49 49
x19 Csre;ﬁ;‘tjﬂ) o | 369(%) | 484 | 708(*%) | 739(*) | 776(**) | 755(*%) | 862(**) | .755(*) | 642(*%) | 1 | .851(*) | 857(*%)
Steli?le(dz) 009 000 000 000 000 000 000 000 000 000 000
N 49 49 49 49 49 49 49 49 49 49 49 49
x20 Cgfraeﬁ‘:ﬂ) o232 | 388() | 594(*) | 633(*%) | .673(**) | .663(**) | 778(*) | 739(**) | 558(**) | .851(**) 1 TT7(*%)
St;?le(dz) 108 006 000 000 000 000 000 000 000 000 000
N 49 49 49 49 49 49 49 49 49 49 49 49
y2 Cgf;ﬁ;‘;‘ﬂ) o | 376(%) | 806(*) | 897(*%) | 923(**) | .916(**) | .904(**) | 920(**) | .880(**) | 893(**) | 8ET(*¥) | .7T77(*¥) 1
S{;%eg) 008 000 000 000 000 000 000 000 000 000 000
N 49 49 49 49 49 49 49 49 49 49 49 49

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).
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Jalaad a5l Aal) JIA (e e il o3 88 Jlaa¥) Gaall Al ¢ dlas¥) Gaall y alaiall Gaall (e
DA (pe die gl o5 a8 ihaiall Gaall (e 3iadlly chan adije Gacall Jalae o) o 138 5 (0.992) @l 3 il
G A ia LY Gues Aall agd) )l 5 agilasDle JA0 &5 885 ¢ (aaSaall 3alud) (e de sana o B LY (e
Sl Ly 5 ety

AL Ailaay) Jalasl) gitds (Ll
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ol iy (bl T sl Cua e J Y1 saall JLaia) il Y1 Jsanl o s JoN) ) aal) JLER il -]
rsh LS5 (5 kel
(4) & dsx
d}‘)f\ J}Mu GJLAAY\ d:ﬂ;'.m c_a\:u
Descriptive Statistics

De\?itgfion Mean Ma>r;|mu Minimum N
.49659 4.4082 5.00 4.00 49 x1
.50000 4.4286 5.00 4.00 49 X2
.50000 4.4286 5.00 4.00 49 x3
.50000 4.4286 5.00 4.00 49 x4
.50423 4.4694 5.00 4.00 49 x5
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.50423 4.4694 5.00 4.00 49 X6
.54006 4.4286 5.00 3.00 49 X7
49229 4.3878 5.00 4.00 49 X8
.53293 4.3878 5.00 3.00 49 X9
49659 4.4082 5.00 4,00 49 x10
46077 4.4245 5.00 4,00 49 Y1
Valid N (list
49 wise)
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oaall Al (e ela le ae S JS4 dddie

pasl) ) ) Juanty cpal€all ALY 5 uiil) 8 48D 5 pSI) el ol acd) ualdll JIsadl Joas -
O Alall clal VL el gl Ao o 5 50 adall alas la0) Cualed) Jhsad) s (L Lenday GRS (e duy juall
and) Jacs 0 &L 3 ) gall Alisd Ay e les Ty el e (gl il 5 Ay yual) A oy IS
Ol samay ela Lo pe S IS5 Al Aball () iy 138 5 (0.50423) (s okme Slailis (4.4694)

()l dpaaly lSal) ol o yuiall o gl 30l ) (A gagy sy adall Al Gk ) el Jlgad) Juas -
s o g Jil e (L Ay uall Araalall J siall sl a0 o €1 A0 g i€ adal) alad 5 50 ) el gl
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138 5 (49650.) s ke <l aili s (4.408) s oy o gaall 138 G A5 pde Gall Jigudl Jeas -
sl O sarans ela Lo pe daile 43l o)) iy
Gl i) 5 abad) Jass ) G e D sanall jlial) gl Y Jsand) C s (AN gaall LR gilis -2
rsh LS s (5 bl
(5) ey ds
S saall Slany) Jalasl) il
Descriptive Statistics

Std. Mean Maximu | Minimu N
Deviation m m
.61445 4.4490 5.00 2.00 49 X11
.50423 4.4694 5.00 4.00 49 X12
.50508 4.4898 5.00 4.00 49 X13
.50508 45102 5.00 4.00 49 X14
54476 4.4898 5.00 3.00 49 X15
.54398 4.4694 5.00 3.00 49 X16
.50543 4.2102 5.00 4.00 49 X17
54476 4.3898 5.00 3.00 49 X18
.54356 4.1694 5.00 3.00 49 X19
.51532 4.4102 5.00 4.00 49 X20
47551 4.4816 5.00 3.80 49 y2
49 Valid N
(listwise)
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y11 49 4.4980 .35554 .05079
One-Sample Test
Test Value =3
95% Confidence
Sig. (2- Mean Interval of the
t df talled) le'ferenC Dif—ference
e
Lower Upper
yll | 29.492 48 .000 1.49796 1.3958 1.6001

85(0.3555) s _laa (5 e <ol saili 5 (4.498) &b i) muaad el Jass sl 4 o) ity o3le ] Jglaadl DA (1
aal (One-Sample Test) JLEaY 4 sinall Lo Cualyy (Ailaul) Aind paes ao S JS8 Asite Aial) o) S b
ety AL A 2l (T) s ST 4y suandl) (T) I (0.05) Al Waddl (5 sisa (10 LS sraal (2 5(0.000) ALnsY)
il Sl | jal Gpuady (39 SN adall alas o 4, gine 40lals )l 48e 2o i " e (i Al i) A 8 J 58
; " (5-‘.4.)"43‘

A aUai Ay gine HE3ABE dga s (o U ey Slas W) alail) il g Al o) ) Alaviaad el 4t Le JDA (g
Aadleall (3 ya e Ll o) 531 U8 (e € a0 g g SIS N a5y acall sl Cle) ) Cppand g 3 ST
R TN DR PENSE.

Cla gil) g clalifiu) Gl ;aq) Hll Caal)

slalinuy)

sandl OVl (s S adall ala) G 4 giee ol 5 A83e 5 g 5 ) AR Alaa ) Jalacll il < je il
dsay O W gy Slan V1 Jidaill il g el o) 8 dlains) A (e (e pdall Canladll Cile ) ) Gaa g 481K
S 2l 0 g 5 SIS il ST g g gudall ol Sl ) Gan g 35 IV adall ol (4 iea 5 A8
A mpsd cudlud 5 s IS adall sl ) Jon ASLia¥) A Cuca je Al dadladl (5 )k e Al o) 81 Jd (e
Leibony (al<al) g CalSall (s Ay poall A Y (6 st Jieand oo it ISV it dndaall (e uSall e

- Al clelall il 8 de jull ane 5 Z8KKN g &) @l Caila 1

: Slba il

Canidd Qe (b o peal) Gauladl) by g S0 adall alas ol Jsa claliind (e 4l Jeasill o3 Le o el
ol Lay oo g Al

Alg J Med App Sci. 2023;6(supp1):eLICMAS 167


https://journal.utripoli.edu.ly/index.php/Alqalam/index

sy Tl ly Tl plall ol il Jolt a3l Aﬂ MAS

Tth Libyan International Conference on Medical, Applied, and Social
Sciences https://journal.utripoli.edu.ly/index.php/Algalam/index elSSN 2707-7179

e allaty g IV ail) Jalal) I sl gail) Jalall e JEY) 5 Alal) el & Jualall skl o) 1
leadd) Juadl i g ) shaill 238 48 gl Adlall Jandl Ladail g Cile) a1 ki ) 5 aia il juiall dalall Ll
Aglle Aoy i dluas sl Lgaday dalall el Y agas s 4 pall ady (il

eyl Joguati 5 (o 5 4K 65 3 S pdlispas oy puial) 3 ) St dlee g S adal) s Jeas 2
Clel 2 ¥) A sed A pall 3 IY) 85 g0 (oda) B AUy Ll ailSall 5 RISl G (o pocall sl
dasiall

udadll dolee ac i Al Claglatll 5 dadai¥) digd DA (o (55 5N adall alas guadail donliall 2ol 58 53
Ay IV Jacanill dadaily Ay peal) Jrantiy ou el

A aall Jaean 8 A g IV Al aladiid e (A el 51y ) (il juall dalad) Ll 3 cplalal) w55 4
L Jeld 0 Jeall (e agiSas il Ay il <y sall Aald) IS (g

A pdal) dpan dglee Jagui] () pudall Aalall Laggll e dualalll g Ay sSall i) (yglad lan 5 )9 pall e 5
- A Jaail) alayy

JALAAAS\

‘_A{:‘;\j‘)ﬂﬁ” @J\A.Luu.m_)ﬁ\ "6(2018)s Jielia ‘E,S}“ Mcukce.\ﬁ\_y\ ¢ g9 e ¢ Candid ¢ daa ¢ JlsS ‘C,S,A -1
(S)M\ ‘(2)3331\:&&}&.43\ HM O paall Asall ") el @ Lrli)adj\ el e aald)

OV s e Ailase ) jo o peal) sl oo il 5 g ST Jaanll 5 adall QUi "¢(2018)¢ 2enn Ao Tugn ¢ dll e -2
Ol ¢ bl daala (Lled) el all A4S ¢ duulall ‘; Ofiale Alay " ola sl Lf | yusal)

@y&l\ejut}dma:&u\;a}u‘ "‘;};ﬁ)ﬁaﬂ s._|)@_'mEJALLCFM\@@J)N\]\CAJ\QA}EAJ}J"‘ d.m;c(ZOZl)L;U.\LA -3
. JJY\ ) (] alaall ¢

el ¢l daala ¢ A 8 Al 50/ J salal 5 a8 ) G (59 SV adall Al "¢(2020)¢ Blai cde 53 3 -4

Al ¢ Aalaiy) ?}H\ ‘_g dtala ﬁl.u‘) " 3:\5)4.45\ Gy DAPIA | M@@,Jﬂm 83]\ (:LE} BN ”‘(2011) e lgy -5
o0 el ¢l e}lc} Lalaial| e)&‘—&\

Tua srant Hslba -6

L;u)A\ u)@_m il eld "‘(2022)‘ é.q e:\A\).j\ (a0 ya ‘L";A:\ASM " el:ls e ),po\ cL“gJ\J‘)aj\ ;e Obalis o gals s@\jﬂ\ -7
bl la daala uilual ’w\ ’@H\ ?)S’ﬂ oealud) 4;‘&”‘ L,A}JM i gall ALl A 3V 3l ‘;A gl é\)ﬂ O
(])M\ ‘(S)JM\ caalay

Sl ) 3 el daled) AS 4 ‘f dggulat Ay Callil) j:n08d ‘;J g yiSIVI 3 sl g0 "¢(2007)¢ dzan dadd ‘;'\..U‘}S\ -8
(67) 2axl) ooyl g 5laY) Ulsa Mol

e Avlae Al - Cilatial) y gl g Callill (0084 ‘;A Adag el CadlSall 4o "s(2002)c Qana 3 gana sl ¢ Al 9
ALy g5 pla¥! 4K ¢ el ae Sllall daala Bas Abae 8 e licall Cile g ydiall

5ua s s 4l xe 10

3IYI AIS ¢ ol siSada skl ¢ MG el 8 Jaa) Ay el oy el andaill ol ¢ dleld 0y E5"(2000)¢ 2 sena b e ¢ el <11
. patival Aaalald) ¢ JLaiEY|

O s ‘;.c il L»\)q L;Li‘).haj‘ sl <l )8 ‘55 a.,)&:\lg}” Al J}A(e 2018( Ol cals ‘ﬁn‘)ﬂ\ O e @3#\ 12
Lled) b Hall A0S palial) deals ¢ ptialall Alls ) el yuall

Z\_‘\%J\ Lg :%:tﬁgglaﬁ:‘\u\‘)d ‘;\gja]\ RN | 4\3\149 Lg 2.7344.»\;4” QLA}M\ eU:‘..'\ 2\,311:& )3\ "c(201 l)cdl\\ Jie dasa ?“G ¢ Cl:_\]\ -13
(1) 2aall ALaidy) g5 lay) Al dlas ‘;A o site Cany ¢ AL gl t_)a i) pall dalal)

aallag d) ) b_\:\‘).sal\ sl ile) ja) ﬁjl:ué i)yl @}JSSXY\ Juaaill g cﬁﬂ\ eUss 052 "¢(2017) « e.\\.c ‘:Js: ¢« SLi-14
.(4) A2l ¢ (7) Alaall ¢ dalaidyl ¢ 4y Hlay) (‘M ‘_,_\.\.A\MM‘_;_)}LAQ;.} " A gl &Jﬁ;u\‘)mﬂlabj\ w‘gﬁ

Alg J Med App Sci. 2023;6(supp1):eLICMAS 168


https://journal.utripoli.edu.ly/index.php/Alqalam/index

S, S8, gl 5 AJMAS

Tth Libyan International Conference on Medical, Applied, and Social
Sciences https://journal.utripoli.edu.ly/index.php/Algalam/index elSSN 2707-7179

Original article

Compare Lossless Data Compression Algorithms
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Department of Computer, College of Science and Natural Resources, Aljafara University, Libya

Asmabill79@gmail.com

ABSTRACT

In today's digital landscape, as the demand for information storage and data transfer continues to rise, the significance
of data compression has become increasingly apparent. Data compression refers to a technique that reduces the size of
data, making it highly beneficial when dealing with large files that need to be transferred over networks or stored on
data storage devices with limited capacity. This is especially relevant in the age of the Internet and mobile devices with
limited resources, where data compression plays a crucial role in conserving storage space and bandwidth, ultimately
reducing download duration. In this survey, | will comprehensively discuss key data compression algorithms, evaluate
their performance, and compare various lossless data compression techniques. The main goals of this research are to
pinpoint significant issues related to data compression, provide an overview of various data compression techniques,
and elucidate the workings of data compression algorithms. Additionally, the research aims to conduct a comparative
analysis of different data compression algorithms, with a specific focus on their effectiveness in compressing both text
data and images. This research encompassed an in-depth exploration of two types of compression techniques, namely
lossless and lossy compression, along with an examination of fundamental concepts, algorithms, and methods in data
compression. Various applications of data compression and their mechanisms were also discussed. Furthermore, the
research included an evaluation of different algorithms for compressing text data and images, and the results revealed
that the Huffman algorithm outperformed the Shannon algorithm and LZW algorithm, achieving the highest rate of data
compression.

Keywords. Data Compression, Compression Techniques, Lossless Compression, Lossy Compression.

INTRODUCTION

Data compression is one of the enabling technologies for multimedia applications. It wouldn't be practical to
put images, audio, and video on websites if you didn't use data compression algorithms. Mobile phones will
not be able to provide communication clearly without data compression. By using data compression
techniques, we can reduce resource consumption, such as hard disk space or transmission bandwidth. In this
survey, we first introduce the concept of lossy and lossless data compression technologies, and we will
thoroughly discuss some of their key algorithms [1,2]. Then we select and implement three of the most
commonly used compression algorithms and compare their compression ratio as a performance factor. This
study was conducted to identify important issues in data compression, describe a variety of data compression
techniques, and explain data compression algorithms. This research also aims to compare data compression
algorithms and which one is better in text data compression and image compression.

METHODS

Data compression

Data compression is simply a means for efficient digital representation of a source of data such as text, image
and the sound [3,4]. The goal of data compression is to represent a source in digital form with as few bits as
possible while meeting the minimum requirement of reconstruction. This goal is achieved by removing any
redundancy presented in the source. There are two major families of compression techniques in terms of the
possibility of reconstructing the original source. They are called Lossless and lossy compression.
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Figure 1. Types of data compression

Lossless data compression

Lossless compression A compression approach is lossless only if it is possible to exactly reconstruct the
original data from the compressed version [5]. There is no loss of any information during the compressionl
process.

Lossless compression techniques are mostly applied to symbolic data such as character text, numeric data,
computer source code and executable graphics and icons. Lossless compression techniques are also used when
the original data of a source are so important that we cannot afford to lose any details [6,7]. For example,
medical images, text and images preserved for legal reasons; some computer executable files, etc.

Lossy compression

A compression method is lossy compression only if it is not possible to reconstruct the original exactly from
the compressed version [8]. There are some insignificant details that may get lost during the process of
compression. Approximate reconstruction may be very good in terms of the compression-ratio but usually it
often requires a trade-off between the visual quality and the computation complexity (i.e. speed).

Terms associated with data compression
Compressor or Encoder [9] is the program that compresses the raw data in the input stream and creates an
output stream with compressed (low redundancy data).

COMPRESSION

Y

EAWORIGINAL COMPRESSED
DATA LOW-REDUNDANCY
DATA

Figure 2. Compressor or Encoder

Decompressor or Decoder [9] is the program that converts the compressed data into the original data.

COMPRESSED PO REoRON R ORIGINAL

LOW-REDUNDANCY o DATA
DATA

Figure 3. Decompressor or Decoder

Compression Ratio [10] is defined as the ratio between the compressed file and the original file. Compression
Ratio=compressed file size / original file size.

Compression Factor [11] is defined as the ratio between the original file and the compressed file and is the
inverse of the Compression Ratio.

Lossless Compression Algorithms

In this section, we will give a short review and explanation for each one of the lossless compression methods
that can be used on any text files. Compression algorithms have a long history; the roots of compression
algorithms go back to earlier twentieth century be used on any text files. Compression algorithms have a long
history, the roots of compression algorithms go back to earlier twentieth century, it is these algorithms:
Huffman Tree
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Figure 4. Flowchart algorithm compression

Probability techniques

In this section there are three techniques that uses the probability of each symbol to compress the data. The
first one, Huffman coding, was developed by David Huffman in 19512. The idea to the second one, arithmetic
coding, came from Claude E. Shannon in 1948 and was further developed by Peter Elias and Norman
Abramson in 1963 [12], and algorithm LZW.

Huffman coding

Huffman coding is used for lossless data compression. It uses variable length code for encoding a source
symbol (such as a character in a file) which is derived based on the estimated probability of occurrence for
each possible value of the source symbol. In this compression technique, a table is created incorporating the
no of occurrences of an individual symbol. This table is known as frequency table and is arranged in a certain
order.

Then a tree is generated from that table, in this tree high frequency symbols are assigned codes which have
fewer bits, and less frequent symbols are assigned codes with many bits [12]. In this way the code table
is.

Algorithmic Shannon

This technique is named after Claude Shannon and Robert Fano and is a variable length code for encoding a
source symbol. It is a lossless data compression scheme. According to Shannon's source coding theorem, the
optimal code length for a symbol is —log b P [13], where b is the number of symbols used to make output
codes and P is the probability of the input symbol. Similar to the Huffman coding, initially a frequency table
is generated and then a particular procedure is followed to produce the code table from frequency.
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LZW Algorithmic

This technique is named after Abraham Lempel, Jacob Zev and Terry Welch. It is dictionary coder or
substitution coder, which means a dynamic dictionary is created depending upon the presence of substring
chosen from the original file. Then the substring is matched with the Dictionary [14], if the string is found
then a reference of the dictionary is mentioned in the encoded file, if the string is not found then a new
dictionary entry is made with a new reference. In all algorithms the encoded file contains the code table/
Dictionary and the encoded text; [15] the encoder matches the codes with the directory (code table/ dictionary)
and retrieves the original text iteratively. LZW Compression Mechanism: To compress babaabaaa text, the
file size is 8*9 =72 bits.

Table 1. Compression LZW

BABAABAAA P=A

f C=A
ENCODER OoOuUTPUT |STRING TABLE
output code | representing codeword string
66 B 256 BA
65 A 257 AB
256 BA | 258 BAA
257 AB 259 ABA
65 A 260 AA

The size of the compressed file is 5*12=60 bits.

|
RESULTS
Applying lossless text compression. Applying by Visual Studio C# 2015 .NET.

‘:_a.l C!‘
e i Choose the type of data to be compressed

® Text O Image

_Figure 5. Implementation of compression algorithms

Comparative of text compression algorithms
The following figure shows the results of the compression ratio for each of the algorithms Huffman, Shannon,
LZE, the results Huffman showed that the algorithm gave the highest compression ratio.

Alg J Med App Sci. 2023,;6(supp1):eLICMAS 172


https://journal.utripoli.edu.ly/index.php/Alqalam/index

S, S8, gl 5 AJMAS

Tth Libyan International Conference on Medical, Applied, and Social
Sciences https://journal.utripoli.edu.ly/index.php/Algalam/index elSSN 2707-7179

Table 2. Comparative of text compression algorithms

N N bits Huffman Shannon LZW

1 144 63 56% 73 49% 216 -50%
2 944 460 51% 521 45% 1032 -9%
3 1680 866 48% 965 43% 1728 -3%
4 3656 1923 47% 2094 43% 3408 7%

5 4176 2191 48% 2392 43% 3792 9%

6 6008 3138 48% 3443 43% 5028 16%
7 6208 3241 48% 3556 43% 5172 17%
8 7400 4234 48% 5027 43% 5916 20%
9 9632 5027 48% 5509 43% 7128 26%
10 10088 5433 46% 5659 44% 7692 24%
11 11848 6210 48% 6823 42% 8472 28%
12 12136 6601 46% 7210 41% 8796 28%
13 13200 7202 45% 7943 40% 9420 29%
14 15552 8510 45% 9391 40% 10740 31%
15 17880 9895 45% 10968 39% 12288 31%

Comparative of text compression algorithms
The following figure shows that Huffman algorithm gave better data compression results than Shannon
algorithm

Huffman and Shannon
23008

70000 >
=00 —

B000 —"

5000 S

/

el Fie2 el filed files file 6 file7 liles lileq ile | fien e lile B e W e s
—e—Hufinan ——Shannon

Figure 6. Comparative Huffman and Shannon

The following figure shows the best algorithm for compressing text data is Huffman

Huiiman, Shannen and LIW
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Figure 7. Comparative Huffman, Shannon and LZW
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Applying lossless image compression
Applying by Visual Studio C# .NET.

=51y 4
B ] Choose the type of data to be compressed

O Text @ Image

_Figure 8. Comparative of image compression algorithms

Table 3. Comparative of image compression algorithms

N N bits Huffman Shannon LZW
1| 872 4 456 48% 517 41% 1044 -20%
2 1000 3 544 46% 634 37% 1236 -24%
8 1152 6 730 37% 768 33% 1428 -24%
4 1456 5 528 64% 718 51% 1236 15%
5 2752 1 2195 20% 2237 19% 3828 -39%
6 3488 2 2830 19% 2886 17% 4968 -42%
Huffman and Shannen
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Figure 9. Comparative Huffman and Shannon
Huffman, Shannen and LIW
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Figure 10. Comparative Huffman, Shannon, and LZW
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CONCLUSION

Today, with the increase in the amount of data storage and information transmission, data compression
technologies play an important role. Even with advances in bandwidth and storage capabilities, if data is not
compressed, it will be too expensive to use many applications. In this research survey, | tried to introduce
three types of compression, lossless and lossy compression, some basic concepts, algorithms and methods in
data compression, and discussed their different applications and how they work. This research also dealt with
evaluating the best algorithms in text data compression, and image compression, and the results were that
Huffman algorithm gave the highest rate of data compression better than Shannon algorithm and LZW
algorithm.
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ABSTRACT

Sustainable development and education are two important ideas that go hand in hand. To fulfill the demands of the
present generation without compromising the potential of future generations to meet their own needs, sustainable
development is a concept. The purpose of this study is to analyze education and sustainable development and obstacles
to its application in Libya. The current study employs a quantitative method while utilizing a computer to gather data.
The current case study employs regression analysis with PLS-SEM software. The result showed that there is a
relationship between the Education System, Sustainability Development and Obstacles to Quality Education. This
study concludes that, Libya can invest in its education system by providing adequate funding, training teachers, and
updating the curriculum to meet current needs. Libya can incorporate sustainable development into its education
system by integrating environmental education into the curriculum and promoting sustainable behavior. Libya can
address obstacles to quality education by providing targeted support for students who face economic, social, cultural,
and environmental challenges. Libya can promote global citizenship by encouraging students to learn about other
cultures, develop empathy and understanding, and take action to address global issues.

Keywords. Education System, Sustainability Development, Obstacles, Quality Education, Libya.

INTRODUCTION

There have never been more pressing calls for sustainable development than in the latter half of the 20th century.
Hence, sustainability will not be achievable while addressing long-term human requirements unless the planet's
natural, physical, chemical, and biological systems are conserved and protected [1]. Education and sustainable
development are two critical concepts that go hand in hand. Sustainable development refers to the concept of
meeting the needs of the present generation without compromising the ability of future generations to meet their
own needs. It involves achieving economic growth, social inclusion, and environmental protection
simultaneously. Education, on the other hand, is the process of acquiring knowledge, skills, values, and attitudes
that enable individuals to understand the world around them and make informed decisions. Education plays a
significant role in achieving sustainable development goals by raising awareness, changing attitudes, and
promoting critical thinking.

Almost 270,000 of the 1.7 million students in Libya, which has a population of over 6.31 million, are enrolled in
tertiary education, including higher technical and vocational programs. Universities (both general and specialized)
as well as higher technical and vocational schools offer higher education in Libya. There are 56 private
universities and 27 public ones. Technical and vocational education (TVE) is crucial for employability and for
producing a competent and qualified workforce for the labor market. The National Board for Technical and
Vocational Education in Libya was created to improve the educational services offered by adopting international
standards so that it could effectively contribute to the growth of the nation. In Libya, there are 488 TVEs in total.
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There are 381 Intermediate Vocational Institutions, 16 Technical Colleges, and 91 Higher Technical Institutes
among them. There are also 40 women's training centers [2].

More than 150000 students are enrolled overall. At Intermediate VVocational Institutions, there are 70442 students.
13192 pupils attend technical colleges, while 66457 students attend higher technical institutes. A critical
requirement to acquire and comprehend fundamental ecology is evident from analyses of the many roles played
by chemical, biological, environmental, and engineering education on a global, national, regional, and local scale.
Understanding environmental concerns, developing a value system and attitude, and actively participating in
environmental problem-solving are all aided by this. To cultivate a love of nature, biology is also essential.
Students can build environmental abilities including the capacity to recognize and describe, analyze, and solve
environmental problems by combining knowledge of biology, the environment, and chemical sciences [2].

The higher education system in Libya is quite advanced when compared to other developing nations, where there
was almost no higher education system six decades ago. Now, all levels of education are free, and enrollment
rates at universities are very high. Any system that is expanding quickly encounters obstacles and pressures. The
system had several issues during the 1980s and 1990s, especially with the usage of instructional language and
changes to the educational system. Teachers and kids had to leave their houses because schools had been
destroyed. Students have found it challenging to go to school because of the unrest, and many parents are hesitant
to take their kids to school out of concern for their protection [3]. This study was aimed to analyze education and
sustainable development and obstacles to its application in Libya.

Relationship between Education System with Quality Education

The education system and quality education are closely related. A quality education system is designed to
provide students with the knowledge, skills, and competencies they need to succeed in life. A quality education
system is characterized by effective teaching methods, qualified and motivated teachers, adequate resources, and
acurriculum that is relevant, up-to-date, and responsive to the needs of students. A good education system should
prioritize student-centered learning, where learners are active participants in their learning, and teachers facilitate
learning rather than merely imparting knowledge. Such a system fosters critical thinking, creativity, and
problem-solving skills. The quality of education is also influenced by the accessibility of education. Access to
quality education should be available to all students, regardless of their socio-economic background or
geographical location. This requires a commitment to inclusive education policies and adequate resources to
support them [4].

Relationship between Sustainability Development with Quality Education

Sustainable development and quality education are strongly interrelated. A quality education system can
promote sustainable development by imparting knowledge, skills, and attitudes that help individuals to
understand the interconnectedness between environmental, social, and economic issues. A quality education
system can play a critical role in fostering sustainable development by providing students with a deep
understanding of environmental issues, and by promoting responsible and sustainable behavior. Education can
help people understand the environmental and social impacts of their actions and make informed decisions that
promote sustainable development. Furthermore, education can also equip individuals with the skills needed to
participate in sustainable development initiatives, such as sustainable agriculture, renewable energy, and waste
management. A quality education system can provide students with the necessary skills to design, implement,
and evaluate sustainable development initiatives in their communities. Additionally, a quality education system
can promote sustainable development by encouraging critical thinking, problem-solving, and innovation.
Students can learn to think critically about the root causes of environmental and social problems and to develop
innovative solutions that promote sustainable development [5].
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Relationship between Obstacles with Quality Education

Obstacles can significantly impact the quality of education that students receive. These obstacles can take many
forms, including economic, social, cultural, and environmental factors. Economic factors such as poverty, lack
of funding, and limited resources can affect the quality of education. Poorly funded schools may have outdated
facilities, insufficient teaching materials, and inadequate teacher salaries, which can hinder the quality of
education. Social factors such as discrimination, inequality, and conflict can also impact the quality of education.
Students from marginalized communities may face barriers to accessing quality education, such as a lack of
access to transportation or inadequate facilities. Social conflicts can also disrupt education, leading to school
closures or inadequate resources. Cultural factors such as language barriers, lack of cultural sensitivity, and
traditional gender roles can also impact the quality of education. Language barriers can hinder learning, while a
lack of cultural sensitivity can result in a curriculum that is not relevant or engaging for students. Environmental
factors such as natural disasters, climate change, and pollution can also impact the quality of education. Natural
disasters can damage school facilities and disrupt education, while pollution can lead to health problems that
affect student attendance and performance [6].

Education
Svstem

Quality
Education

Sustainability
Development

Obstacles

Figure 1. Research madel

METHODS

This study uses quantitative research as its technique. The research technique is the whole process a researcher
uses to start a research project. To obtain findings, a quantitative research technique deals with quantifying and
analyzing variables. It entails the use of numerical data and statistical tools to analyze that data to provide
answers to queries like who, how much, what, where, when, how many, and how. To further elaborate on this
concept. Quantitative research methods as the process of elucidating a problem or phenomenon by the collection
of data in numerical form and analysis using mathematical techniques, particularly statistics [7].

PLS-SEM will be used to analyze the data in this study. PLS-SEM eliminates the glaring contradiction between
explanation, which academic research often emphasizes, and prediction, which is necessary to draw management
implications [8]. Moreover, conflicting viewpoints on the benefits and drawbacks of methodology have been
observed in a variety of study domains [9].

Descriptive Statistics

According to [10], descriptive statistics provide a summary or description of a collection of data based on its
mean, variance, maximum, minimum, total, range, kurtosis, and skewness (distribution skewed). This study
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takes a descriptive approach and provides information about the data that is stored, rather than attempting to
prove the premise. Descriptive statistics are mostly used to categorize data variables into categories before they
are regulated and to evaluate data that has been gathered from third parties that are interested in learning more
about the variables under inquiry. The descriptive data used in this study are based on three variables: gender,
most recent education, and monthly income.

Convergent Validity

According to [11], there are three main types of validity, the first of which is content validity, which pertains to
how exactly and how the measurement evaluates the item (2016). To determine if the top test scorer would
perform well in a job and vice versa, predictive validity refers to how effectively a measure may predict a certain
result in terms of variations between persons. One of the two types of construct validity, convergent validity,
relates to the relationship between the results of two assessments of the same item. Discriminant validity is
produced when two variables are supported by the data and are known not to be associated [11].

In this work, concept validity is assessed using convergent and discriminant validity. To evaluate the convergent
validity in this study, average variation extracted was employed (AVE). The squares of all standardized factor
loadings are multiplied by the total number of items to get the AVE. An acceptable convergence is described as
having an AVE of 0.5 or above, whereas an AVE of less than 0.5 points denotes an item error, according to the
AVE rule of thumb. To show discriminant validity, we shall use the AVE formula from [12].

Discriminant Validity

When two variables are theoretically anticipated to be uncorrelated and the ratings obtained by measuring them
are also experimentally demonstrated to be uncorrelated, [11] define this as discriminant validity. One technique
used to evaluate discriminant validity is the Fornell-Lacker method, which contrasts the correlations of latent
variables with the square roots of AVE values. The square root of AVE from each construct should, in particular,
be bigger than its greatest correlation with any other latent construct [12].

Reliability

Measurement stability and internal consistency of measurement, according to Sekaran and Bougie (2016), make
up the reliability test. The first Cronbach's alpha is utilized in this study along with consistency reliability across
items since it is the method most frequently used to measure consistency between items for things with a multi-
point scale [11]. The second rationale is that Cronbach's alpha may be used to determine item correlations in
size [11]. The final argument is that Cronbach's alpha is a trustworthy internal consistency test, as demonstrated
by Sekaran (2016). According to [11], Cronbach alpha levels of 0.7 and higher are considered to be acceptable.
To see the correlation between each measurement item, the total-a-item-corrected correlation must be found,
and it must have a minimum value of 0.3 [13].

Coefficient of Determination (R2)

R2 measures a construct's ability to accurately capture variation introduced by other constructs in the model. R2
values vary from 0 to 1, with a value of 0.70 indicating that another construct in the model accounted for 70%
of the variance in the construct and a value of 0.30 indicating that factors outside the model were responsible for
30% of the variance. An R2 value of 0.20 is considered high in a subject like a consumer behavior, while
academics expect a far higher value of 0.75 and above in a study of success determinants. R2 values are classified
as strong at 0.75, moderate at 0.50, and weak at 0.25 [13].

Hypotheses Test
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Based on the outcomes, the P value and T statistic may be understood. For instance, if the critical t value is 1.645
and the T statistic for hypothesis 1 is 1.222, then there is no evidence to support the hypothesis. A p-value of
0.05 means that there is a 5% possibility that the result was the result of chance. The P number denotes the
percentage of the outcome that was made feasible by the change.

RESULTS
Descriptive Statistics

To make sense of the data and assess its variability, researchers have chosen descriptive statistics.

Table 1. Descriptive Statistics Test

N Minimum | Maximum | Mean | Std. Deviation

ES1 100 2,00 5,00 3,7000 ,74536
ES2 100 2,00 5,00 3,7600 ,76700
ES3 100 2,00 5,00 3,6200 ,74914
ES4 100 2,00 5,00 3,7000 ,78496
ES5 100 2,00 5,00 3,8600 715237
SD1 100 2,00 5,00 3,8000 ,84087
sSD2 100 2,00 5,00 3,7500 ,78335
SD3 100 2,00 5,00 3,8200 77041
SD4 100 2,00 5,00 3,8000 ,73855
SD5 100 2,00 5,00 3,8200 ,70180
01 100 2,00 5,00 3,8700 ,79968
02 100 2,00 5,00 3,8700 ,73382
03 100 2,00 5,00 3,9400 ,73608
04 100 2,00 5,00 3,8300 715284
05 100 2,00 5,00 3,8600 ,82902
QE1 100 2,00 5,00 3,8300 ,71145
QE2 100 2,00 5,00 3,7800 ,83581
QE3 100 2,00 5,00 3,7600 ,78005
QE4 100 2,00 5,00 3,7300 ,80221
QE5 69 1,00 5,00 3,5072 1,09307

The entire score of the replies is added together, and the sum is divided by the total number of respondents to
get the average value. Moreover, the square root of the variance is used to calculate the standard deviation. For
instance, there are 100 replies to item ES1. Using a Likert scale of 1 to 5, respondents picked a minimum score
of 2 and a maximum score of 5 for this particular question out of a possible 100. With a mean of 3,7000, it can
be shown that most respondents to question ES1 agreed. The last component is the first indicator's standard
deviation (RA1), which is 0,74536, indicating that this indicator's distribution is 0.93541.

Results of the Reliability

Researchers employ consistency testing between items to define dependability. The dependability of the initial
data was further evaluated using Cronbach's Alpha, Corrected Item-total Correlation, and Composite Reliability
(CR) measurement limitations. The composite dependability was 0.7 and the Cronbach's alpha threshold was
0.7. The four variables are deemed trustworthy after doing the real reliability test since they are all above the
cutoff, as indicated in table 2. The range of Cronbach's Alpha values is 0.788 to 0.887. Moreover, all items are
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above 0.70 and go above the item-total correlation ceiling. Lastly, the Composite Reliability of each construct
is more than the threshold, ranging from 0.853 to 0.917. As a result, the research considers the real data to be
credible. The results are shown in table 2 below.

Table 2. Test Reliability

Variable Cr%gﬂ;h S gzrlftﬁf:‘:; Information
Education System 0.861 0.901 Reliable
Sustainability Development 0.842 0.888 Reliable
Obstacles 0.887 0.917 Reliable
Quality Education 0.788 0.853 Reliable

Validity Test Results

The Average Variance Extracted technique is used to gauge convergent validity (AVE). A valid construct has
an AVE value greater than 0.5. A construct is invalid if its AVE value is less than 0.5, on the other hand. The
table demonstrates that all AVE values are more than 0.5 and are therefore regarded as legitimate.

Table 3. Convergent Validity Test Results Using Average Variance Extracted

; : Quter Ave_rage )

Variable Indicator . Variance Information
Loading
Extracted

ES1 0.764 Valid

Education ES2 0.842 VaI!d

System ES3 0.724 0.646 Val!d

ES4 0.864 Valid

ES5 0.815 Valid

SD1 0.802 Valid

Sustainability SD2 0.769 Valid

Development SD3 0.786 0.614 Valid

SD4 0.844 Valid

SD5 0.709 Valid

01 0.853 Valid

Obstacles 02 0.781 VaI!d

03 0.856 0.688 Valid

04 0.819 Valid

05 0.837 Valid

QE1 0.826 Valid

. QE2 0.858 Valid

Ay QE3 0.858 0.552 Valid

QE4 0.747 Valid

QES 0.712 Valid

Hypothesis Test (Inner Model)

Regression analysis, a type of causal analysis, is part of the structural model. The structural model, sometimes
referred to as the inner model, defines the link between latent variables and measurement indicators, as described
in [13]. The researcher used R2, path coefficient, critical value, and p-value to evaluate the structural model.
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Figure 2. Path Models

An explanation of the R2 value for each endogenous latent variable is shown in table 8 below. As seen in table
8, the attitude loyalty variable has an R2 value of 0.721, which indicates that 72.1% of changes may be accounted

for by external factors. Other external factors not included in the study's applicable variables account for the
remaining 27.9% of the variance.

Table 4. R? Value
R? RZ adjusted
0.721 0.712

Also, the path coefficient, critical value, and p-value data may be used to evaluate the structural model after R2.
A strong positive variable association is shown if no route coefficient between constructs is less than zero or
negative. The stronger the link, the closer the path coefficient is to 0, and the opposite is true if it is closer to +1.
A route coefficient that is almost -1 also denotes a negative connection.
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Table 5. Hypothesis Test Result

H Relationship Variables Original T . P- Conclusion
samples | statistics | values
H1 Education System - Quality Education 0.242 2.112 0.035 | H1 supported
H2 Sustainability Develo_pment - Quality 0.096 2 046 0.041 | H2 supported
Education
H3 Obstacles = Quality Education 0.678 4.943 0.000 | H3 supported

As shown in Table 5. H1 states that there is a significant influence between the Education System and Quality
Education with a path coefficient of 0.242 H1 has a t-value or critical value of 2.112 and a p-value equal to 0.035
< 0.05. So, based on the analysis, it is evident that H1 is supported the relationship between Education System
and Quality Education. H2 states that there is a significant influence between Sustainability Development and
Quality Education with a path coefficient of 0.096 H2 has a t-value or critical value of 2.046 and a p-value equal
to 0.041 < 0.05. So, based on the analysis, it is evident that H2 is supported the relationship between
Sustainability Development and Quality Education. H3 states that there is a significant influence between
Obstacles and Quality Education with a path coefficient of 0.678 H3 has a t-value or critical value of 4.943 and
a p-value equal to 0.000 <0.05. So, based on the analysis, it is evident that H3 is supported the relationship
between Obstacles and Quality Education.

DISCUSSION

The Relationship between Education System on Quality Education

H1 has supported the relationship between Education System on Quality Education. H1 proposes that there is a
positive relationship between the education system and quality education. The education system is the
framework within which education is delivered, including policies, structures, and practices that shape the
learning environment. Quality education, on the other hand, refers to education that equips students with the
knowledge, skills, and competencies they need to succeed in life. This relationship is supported by research and
evidence. Countries with higher education budgets tend to have better educational outcomes, including higher
enrollment rates and better learning outcomes. This suggests that investment in the education system is important
for achieving quality education [14].

Moreover, a strong education system can help to promote quality education by ensuring that teachers are well-
trained and motivated, the curriculum is relevant and up-to-date, and resources are available to support learning.
Additionally, a student-centered approach to learning that emphasizes critical thinking, problem-solving, and
creativity can help to foster quality education. Overall, the relationship between the education system and quality
education is important and supported by evidence. It is essential to invest in the education system to ensure that
all students have access to quality education that prepares them for success in life [15].

The Relationship between Sustainability Development on Quality Education

H2 has supported the relationship between Sustainability Development on Quality Education. H2 proposes that
there is a positive relationship between sustainable development and quality education. Sustainability
development refers to development that meets the needs of the present without compromising the ability of
future generations to meet their own needs. Quality education, on the other hand, refers to education that equips
students with the knowledge, skills, and competencies they need to succeed in life. This relationship is supported
by research and evidence. For example, the United Nations has identified education as a key factor in promoting
sustainable development. Education can help to raise awareness about environmental issues and promote
sustainable behavior, such as recycling, reducing energy consumption, and using public transportation [16].
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Moreover, education can provide individuals with the skills needed to participate in sustainable development
initiatives, such as sustainable agriculture, renewable energy, and waste management. By promoting critical
thinking, problem-solving, and innovation, education can help individuals to develop new solutions to
environmental and social challenges. In addition, education can help to foster a sense of global citizenship,
promoting awareness and understanding of other cultures and encouraging individuals to take action to address
global issues, such as climate change and poverty. Overall, the relationship between sustainable development
and quality education is important and supported by evidence. By promoting sustainable behavior, providing the
skills needed to participate in sustainable development initiatives, and fostering global citizenship, education
can play a critical role in promoting sustainable development and ensuring a better future for all [17].

The Relationship between Obstacles to Quality Education

H3 has supported the relationship between Obstacles to Quality Education. H3 proposes that there is a negative
relationship between obstacles and quality education. Obstacles can take many forms, including economic,
social, cultural, and environmental factors, and can significantly impact the quality of education that students
receive. Quality education, on the other hand, refers to education that equips students with the knowledge, skills,
and competencies they need to succeed in life. This relationship is supported by research and evidence. Poverty
and discrimination are among the most significant obstacles to quality education. Poverty can result in a lack of
access to quality education, while discrimination can lead to exclusion from educational opportunities.
Moreover, cultural and environmental obstacles can also impact the quality of education. Language barriers can
hinder learning, while environmental factors such as natural disasters and pollution can disrupt education and
affect student attendance and performance [18].

Addressing these obstacles is essential for promoting quality education. This requires a holistic approach that
involves addressing economic, social, cultural, and environmental factors to ensure that all students have access
to quality education. For example, policies that address poverty and discrimination, such as targeted scholarships
and affirmative action programs, can help to increase access to quality education. Additionally, investment in
infrastructure and resources can help to address environmental obstacles and provide a safe and healthy learning
environment. Overall, the relationship between obstacles and quality education is important and supported by
evidence. It is essential to address these obstacles to ensure that all students have access to quality education and
the opportunity to succeed in life [19].

CONCLUSION

Based on the analysis that has been done, the were relationship between education system, sustainability
development, and obstacles to quality education. Hence, we suggest to strengthen the education system by
providing adequate funding, training teachers, and updating the curriculum to meet current needs. This can
help to ensure that students have access to quality education that equips them with the knowledge, skills,
and competencies they need to succeed in life. Furthermore, promote sustainability development by
integrating environmental education into the curriculum and promoting sustainable behavior. This can help
to raise awareness about environmental issues and promote sustainable practices that can contribute to a
better future. Further, Libya can address obstacles to quality education by providing targeted support for
students who face economic, social, cultural, and environmental challenges. This can include providing
scholarships and support for students from disadvantaged backgrounds, addressing discrimination and
exclusion, and investing in infrastructure to provide a safe and healthy learning environment.
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Abstract

This study aimed to identify the level of quality culture in higher education institutions from the point of view of faculty
members in the Department of Business Administration, Faculty of Economics, the five. Objectives of the study The
descriptive approach was used by adopting the questionnaire as a main tool for collecting data from the (21) members
of the study community, where the comprehensive enumeration method was adopted due to the small size of the study
community, by distributing (21) questionnaires to the members of the study community. They were fully recovered and
were all valid for analysis, after conducting a statistical analysis of the responses of the study population using the
"Statistical Packages for Social Sciences™ program known as (SPSS). The study reached a number of results, perhaps
the most important of which is that there are statistical indicators related to the levels of quality culture in higher
education institutions, according to the opinions of faculty members in the Department of Business Administration,
College of Economics, the five. For the variables of academic degree in favor of the category (assistant professor), and
years of service in favor of the category (15 years and over), the results of the study also showed a low level of keenness
of administrative leaders in higher education institutions to provide an organizational atmosphere dominated by mutual
trust and a sense of job security and organizational justice. The study recommended the importance of consolidating a
culture of quality within higher education institutions, taking into account the disparity in levels of quality The culture
of quality among the categories of faculty members. The study also recommended an increase in the level of care to
provide an atmosphere of mutual trust and a sense of job security and organizational justice in all segments of these
institutions, and work to increase the level of financial allocations and material, moral and administrative facilities to
support and achieve quality requirements within

Keywords: Culture of quality, Quality of higher education, Values of quality consolidation, Values of self-development,
Values of communication and support.
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Abstract

This study explores the topic teacher preparation and performance development within the educational
environment. This has been a widely recognized discussion among educators and officials in the education sector
due to its close connection with enhancing an individual and their influence on society. This study’s correlation
to the development of education systems and the distinct objectives in each country regarding the rapid changes
in societies proves to be an effective tool to support teachers in implementing their roles efficiently for students.
Teachers are major contributors to the goal of achieving comprehensive qualities in the educational process.
This indicates that the assistance provided for the individuals must be maintained in an effective manner. This
ensures that they are provided with the required information, including the cultural influence on teaching methods
and other useful expertise. The establishment of this in a successful manner would further aid teachers when
sharing their knowledge, skills, and experiences, including the responsibility of preparing the necessary training
for students to meet the needs of the rapidly changing society. Therefore, the development of more effective and
successful admission criteria, methods and procedures becomes a fundamental requirement when considering
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teaching processes. It has become imperative for the colleges of education to prepare the teacher to reconsider
their admission systems in order to ensure the selection of the best elements from among the applicants first, to
reduce time inefficiency in education, and to keep pace with the field of educational technology. This is because
mastering informatics skills and dealing with technological innovations are a basic requirement of teacher
preparation and training programs. Thus, the teacher's functions under the e-learning system include planning
the educational process and designing education data, in addition to researching, class management, mentoring
pupils and students, utilizing technical means and improving communication skills. Self-learning, and critical
thinking, exemplify other roles and functions that should be given attention in teacher preparation programs in
colleges of education to maintain training whilst also in service in the future.

Keywords: development, teacher preparation, quality, accreditation.
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ABSTRACT

Microbial contamination of the operating theatre (OT) and intensive care unit (ICU) had continued to increase the
prevalence of nosocomial infections. This study aims to evaluate and compare the prevalence level of microbial
contamination and to evaluate the sensitivity of pathogens to antibiotics in each of Tripoli Central Hospital, Tripoli and
Benghazi Medical Center, Benghazi, Libya. A total 44 samples from (OT), 55 samples from (ICU) at Tripoli Central
Hospital and 125 samples from (OT), 44 samples from (ICU) at BMC were taken in this study. The results showed that
the percentage of microbial contamination was higher in OT/ICU at Tripoli Central Hospital (93% / 98%), compared to
(OT/ICU) Benghazi Medical Center (28% / 68%). The most common isolates were Gram-positive bacteria in Tripoli
Central Hospital , were in OT (75%), ICU (55%), of which Bacillus megaterium accounted for (60%) followed by
Staphylococcus heamolyticus (14%) in OT ,and  in ICU also was Bacillus megaterium (29%) , Staphylococcus
heamolyticus (16%) and Staphylococcus aureus (10%),While the most common isolates in Benghazi medical center were
Gram- negative bacteria, OT (57%) , ICU (87%) ,including Klebsiella pneumoniae (26%) , Pseudomonas aeruginosa
(14%) and each of Acinetobacter baumannii and Rhizobium radiobacter (9%) in OT, each of Klebsiella pneumoniae ,
Acinetobacter baumannii were isolated from ICU (43%). Most of isolated bacteria, which that in Tripoli Central
Hospital or Benghazi Medical Center, were considered Multi-drug resistant as they resistant to most or all the antibiotics
used in this study. Contamination of hospital surfaces especially high-risk areas such as the OT/ICU by MDR bacteria is
a real danger to public health. We recommend high sterilization of medical equipment, cleaning the floors and the
environment surrounding the patient with effective disinfectants.

Keywords. Bacterial Contamination, Nosocomial Pathogens, ICU Environment, Antimicrobial Resistance.

INTRODUCTION
Nosocomial infections are one of the most serious healthcare problems and are harmful for inpatients in a high-

risk area the intensive care unit (ICU) and operating theater OT, as well as it poses a huge economic burden to
hospital [1]. The impact of these sources on the degree of bacterial contamination differs, depending on the
numbers of bacterial pathogens involved.

Similarly, the level of contamination can be reduced, if high level of hospital hygiene is adhered to by health
care worker, and the reduction of microbial contamination impact depends primarily on improved cleaning and
proper disinfection of the hospital environment, especially high risk areas [2]. The type of ventilation used in
operation theatre and intensive care unit also helped to reduce the level of bacterial contamination [3].

The hospital environment is a reservoir of wide varieties of microorganisms, several strains of pathogenic
bacteria have been frequently reported colonizing frequently touched sites [4]. Invasive procedures, high
antibiotic usage and transmission of bacteria between patients due to in adequate infection control measures
may explain why OTs and ICUs are “hot zones” for the emergence and spread of microbial resistance [5]. The
clinical implication of bacterial contamination in operating theatre and intensive care units, andoverall effect in
infection control in hospital setting is enormous on both the patient and the caring medical team.

The rate at which AMR is spreading around the world, the lack of new antimicrobials and the emergence of
pathogens that are resistant to all available antimicrobials are worrying. AMR has been coined one of the
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greatest threats to healthcare and may indeed impact many patients [6-7]. This study aimed to evaluation and
comparison of prevalence level and variety of microbial contamination in these high risk areas (ICU/OT) in the
Tripoli Central Hospital in Tripoli city and Benghazi medical center in Benghazi city, and evaluation the
sensitivity of the isolated pathogens to the antibiotics in order to determine multidrug resistance pattern.

METHODS

This study was implemented the intensive care unit and operation theater Tripoli Central Hospital in Tripoli

city and Benghazi medical center in Benghazi city, Libya duration of samples collection were during the period

of time 2"%f October 2019 to the end of March 2020.44 samples were collected from four operating rooms

and 55 samples from two intensive care unit rooms at Tripoli Central Hospital, while 125 samples from four

operating rooms , 44 samples from two intensive care unit at Benghazi Medical Center. For swabbing method,

sterile swabs were moistened in sterile distilled water, and immediately rolled over the (surfaces of floor, door

handle, bed side, windows, Chairs, Disk of reception, medical box, medication trolley, table, monitor,

telephones, hands, walls, wash basin, and medical equipment within both OPT and ICU areas, before and after

the operation. Following sample collection, all samples from Tripoli Central Hospital, Benghazi Medical

Center cultured and identified in Alakeed laboratory. They were immediately cultured on both enrichment

medium blood agar and selective medium MacConkey agar, Chocolate agar, and Mannitol salt agar by

streaking method. All plates were incubated aerobically at 37C° for 1624 h. Standard microbiology techniques

for identification of suspected bacterial growth characteristics were used after incubation. The bacterial culture

characteristics (colony morphology on cultured plates, lactose fermentation, hemolysis, pigmentation) were

tested. Moreover, biochemical tests were employed to confirm bacterial identification, including catalase test,

coagulase test, deoxyribonucleic test, oxidase test, citrate test, urease test, triple sugar iron test. In addition, a

Phoenix 100 ID/AST System was used to verify Gram negative bacteria [8].

Antimicrobial Susceptibility Testing a modified Kirby Bauer disk diffusion method was used to test each isolate
for in vitro antimicrobial susceptibility based on Clinical and Laboratory Standard. Standard inoculums adjusted
to 0.5McFrland standard turbidity were uniformly distributed over surface of nutrient agar (Oxoid, Ltd., UK).
Antimicrobial disks (amikacin 30mg, ciprofloxacin 5mg, imipenem 10mg, meropenem 30mg, ceftazidim30mg,
ceftriaxone 30mg, ceftexime 30mg, amoxicillin 30mg, gentamycin 10mg, vancomycin 30, erythromycin 15mg,
oxacillin 30mg, linezolid 30mg, ticoplanin30mg, azithromycin 15mg, and colistinlOmg) were applied on
nutrient agar plates and following overnight incubation at 37C° The inhibition zones were measured then
interpreted as sensitive, intermediate sensitive or resistant per the standard criteria. An isolate was considered
multidrug resistant (MDR) if it is resistant to at least one agent in three or more antimicrobials of structurally
different categories [9].

Statistical analysis
Data were analyzed using statistical package for social science (SPSS) version 18, p-value were considered
significant when P< 0.05. Data were presented in form of tables and figures done by Microsoft Excel 2007.

RESULTS

Total of 44 samples from OT at Tripoli Central Hospital were the positive growth 98% (43/44), Fig (1), and not
growth was 2% (1/44), the Gram- positive bacteria were (60%), while Gram- negative bacteria (26%).The most
prevalent bacteria in the OT at Tripoli Central Hospital were Bacillus megaterium (60%) followed by
Acinetobacter bomannii (16%) table (1). In addition, the total growth in ICU environment was 93%(51/55), and
not growth was 7%(4/55), Fig (1), also in the ICU, Gram- positive bacteria were higher (55%) than Gram-
negative bacteria were (45%), Acinetobacter bomannii are the highest (37%) followed by Bacillus megaterium
(29%) and Staphylococcus heamolyticus (16%), table (1). The total number of OT samples at BMC were 125,
and the growth rate was 28% (35/125). Not growth was in 72%(90/125), Fig (2), while in Tripoli Central
Hospital, the Gram- negative bacteria were the most prevalent in OT at BMC (57%) and Gram- positive bacteria
(43%), including K. pneumoniae (26%), Micrococcus spp. (23%) and P. aeroginosa (14%), table (2). The ICU
environment at BMC the number of samples were taken 44 sample and their growth rate was 68% (30/44), and
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not growth was 32% (14/44), Fig (3). Also, Gram- negative bacteria were the most prevalent in ICU at BMC
(87%) while Gram- positive bacteria were (13%), both K. pneumonia and Acinetobacter bomannii (43%) and S.

aureus (13%), table (2).

Table 1. Distribution of bacterial isolated from the OT/ICU at Tripoli Central Hospital, Libya

OT at Tripoli Central

ICU at Tripoli Central

Type of bacterial Hospital Hospital
N % N %
B.megaterium 26 60 15 29
S.heamolyticus 6 14 8 16
S.aureus - = 5 10
A.bumannii 7 16 19 37
K.pneumoniae 4 9 4 9
Total 43 100 51 100
1.200
1.000
0.982
— 0.800
micu 0.600
oT
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Figure 1. Growth rate in ICU/OT Tripoli Central Hospital using P-value <0.05
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Figure (2): growth rate in OT at BMC using

P-value <0.05.
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Figure (3): growth rate in ICU at BMC using
P-value <0.05
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Table 2. Distribution of bacterial isolated from the OT/ICU at Benghazi Medical Center, Benhazi - Libya

_ OT at BMC ICU at BMC
Type of bacterial
N % N %
K.pneumoniae 9 26 13 43
A.bumannii 3 9 13 43
P.aeruginosa 5 14 - -
R.radiobacter 3 9 - -
Micrococcus spp. 8 23 - -
S.aureus b LD 4 13
B.cereus 2 6 - -
Total 35 100 30 100

The Gram- positive and Gram- negative bacteria isolated from Tripoli Central Hospital, showed different
sensitivity pattern to antibiotics, table (3), but they were resistant to most of antibiotics used, and this was shown
by the bacteria that were isolated from BMC, table (4). This study proved that the Gram negative bacterial
isolates are Multi-drug resistant, in particular A. bumannii, K. pneumoniae where this bacterium, in addition P.
aeruginosa it showed the synergistic form of the used antibiotics Table (5) fig (3).

Table 3. Antimicrobial susceptibility test pattern for Gram-positive and Gram negative isolated from Tripoli Central
Hospital, Libya

B.megaterium S.heamolyticu S.aureus A.bumannii K.pneumonia
Antimicrobial

S R S R[S R S R S R

E 100% 0% | 0% 100% | 0% 100% _ a

OX 0% 100% | 100% 0% | 0% 100% _ o

\Y 100% 0% [ 100% 0% 100% 0% _ 0l
AZM 100% 0% [ 100% 0% 100% 0% | 0% 100% | 30% 70%
AMC 0% 100% | 0% 100% | 0% 100% [ 0% 100% | 0% 100%
TE 100% 0% | 100% 0% | 100% 0% |[0% 100% | 60% 40%
CN 0% 100% | 0% 100% | 0% 100% | 0% 100% | 55% 45%
CRO 0% 100% | 0% 100% | 0% 100% | 0% 100% | 0% 100%
CIp 100% 0% 100% 0% 100% 0% | 80% 20% | 90% 10%
CTX 100% 0% 100% 0% [ 0% 100% | 100% 0% | 0% 100%
IMP 100% 0% 100% 0% 100% 0% | 90% 10% | 0% 100%
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MEM 100% 0% 100% 0% 100% 0% | 77% 23% | 0% 100%
AK _ _ _ 60% 40% [ 90% 10%
CT _ _ _ 98% 2% | 98% 2%
LZ _ _ 100% 0% _ _
TP _ _ 100% 0% _ -

Table 4. Antimicrobial susceptibility test pattern for Gram positive and Gram negative isolated from Medical Benghazi
center, Benghazi, Libya

S.aureus B.cereus [P.aeruginosa [A.bumannii |K.pneumonia |R.radiobacter|Micrococcus
spp.
S R S R (S R |S R (S R S S R
E 100% 0% |100% - i _ _ e 100% 0%
oX |[0%  100% |- 100% i \ [ 1 0% 100%
VvV  [100% 0% |- 100% _ \ _ i 100% 0%
AZM ]100% 0% |100% - 190% 10% |0% 100% |44% 56% | 100% 100% 0%
0%
CN 0% 100% |100% - 10% 100% | 0% 100% | 0% 100% [ 100% 100% 0%
0%
CRO _ . 5% 95% | 0% 100% [0% 100% | 100% 3
0%
CIP 1100% 0% 100% - 1100% 0% | 0% 100% |0% 100% _ 100% 0%
CTX [100% 0% - 100% | 50% 50% | 0% 100% | 0% 100% [ 100% 100% 0%
0%
IMP  [0% 100% |100% - 1100% 0% | 0% 100% |10% 90% [100% 100% 0%
0%
MEM [100% - 100% - 1100% 0% (0% 100% [ 10% 90% [100% 100% 0%
0%
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AK  [100% - 100% - [100% 0% 0% 100% |90% 10% |100% 100% 0%
0%
cT _ _ 100% 0% [|90% 10% [95% 5% _ _
Lz 100% - _ _ 66% 34% |[20% 80% _ 100% 0%
TP 100% - _ _ 75%  25% |65% 35% _ 100% 0%

Table 5. Antimicrobial susceptibility test for synergism experiment for MDR Gram negative isolated from Medical
Benghazi center, Benghazi, Libya

T f bacteri Synergism experiment
e of bacteria
w No obtained result obtained result
K.pneumoniae 12 9
A.bumannii 8 0
P.aeruginosa 1 3

Ak antagonistic to lpm - | —. ' " No obtained result for synergism
Figure 3. Antimicrobial susceptibility test for synergism experiment for MDR Gram negative isolated from Medical
Benghazi center, Benghazi, Libya

DISCUSSION

Recent studies have shown that microbial contamination of the OT and ICU environment can lead to
colonization and infection of patients. Therefore, compliance to infection control measures in the clinical
practice is important for the effective prevention, reduction, and treatment of postoperative wound infections
caused by multidrug resistant bacteria [10]. Findings of this study showed high level of significant microbial
contamination in the OT/ICU at Tripoli Central Hospital (98%/ 93%) compare to OT/ICU at BMC (28%/70%),
but of them are considered to have a high level of contamination compared to other studies. The rate of
contamination in a similar study was in OT (35.5%) and ICU (21.4%) [11]. While another study similarly
reported a very low level of bacterial contamination in the OT area in Baghdad hospital (4.0%), and the rate
growth in ICU environment (57%). [12, 3]. In addition, this study showed different bacterial species prevalence
in each of the two hospitals in Benghazi and Tripoli, Libya, both B. megaterium, A. bumanniiand S. heaolyticus
are the most prevalent in OT/ICU at Tripoli Central Hospital, while in OT/ICU in BMC K. pneumoniae, A.
bumannii, P. aeruginosa and Micrococcus spp. were the most prevalent. In similar study, S. heamolyticus and
P. aeruginosa were the most prevalent in these high risk regions [13,14]. Other study showed that K.
pneumonia, A. bumannii and S. aureus bacteria are the most prevalent in such areas[14].Antimicrobial
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resistant is one of the principle threats to global public health by the World Health Organization
(WHO).The current study showed that the most of Gram-negative bacteria isolated from both hospitals were
multidrug resistant to the antibiotics used, while the Gram-positive showed that the sensitivity to the most of
antibiotics which that tested, and this was found in previous studies , S. aureus were susceptible to amikacin
(100%) , and resistance to cefotaxim (100) [15]. P. aeruginosa was sensitive to imipenem (58%), and
resistant to ceftazidim (82%) and they found K. pneumoniae were sensitive to imepenim (85%), meropenim
(96%), and resistance to ceftriaxone (94%) and cefotaxime (78%) [16]. Study by Banerjee etal (2018) showed
that Acinetobacter spp. were resistance to each of ceftazidime (94%), ceftriaxone (93%), amikacin (86%),
imepenim (73%) [17].

CONCLUSION

This study demonstrated the presence of a high percentage of contamination in the ICU environment with
resistant bacteria that cause NI. The presence of a high percentage of microbial contamination in the OT/ICU
areas of both hospitals, and the contamination of such regions with multidrug resistant bacteria is extremely
dangerous for both patients and level of medical care. According to these results, we recommend infection
control personal to conduct high sterilization and periodic cleaning with effective disinfectants for these
important Regions.
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ABSTRACT

Background and aims. Surgical wound infections remain a common postoperative complication despite
use of prophylactic antibiotics and other preventive measures, mainly due to increasing antimicrobial
resistance. The study aimed to determine the prevalence, etiological agents and drug susceptibility pattern
of bacterial pathogens isolated from postoperative surgical wound infections. Methods. A total 200
samples taken from adult patients with post-operative surgical wound infections at AL-Jalla hospital in
Benghazi, Libya, during a six-months period from January to July 2021. About 89.5% (179/200) samples
had growth, in addition, the growth rate was higher in men 90.5%(106/117) than women 87.9%(73/83).
The most prevalent bacteria in the postoperative wound infection was Klebsiella spp. (19.5%), followed by
Pseudomonas spp. as well E. coli (14.5%), S. epidermidis (14%), S. aureus (10.6%), Acinetobacter spp.
(11%), uniformly Enterobacter spp., Bacillus spp. (5.5%), Entercoccus spp. (2.7%), S. pneumonia (1.1%),
M. morganni, Proteus spp. and Citrobacter spp. were the same percentage (0.7%).Also this study showed
that the highest relevance of post-operative wound infection was in the age group 35-55 years (37%),as
well lowest relevance was in75-95 years (13%). Anti-microbial susceptibility test indicated that there were
differences in the sensitivity and resistance patterns of the isolates. Post-operative wound infections are a
serious medical problem that has to be tackled due to its increased morbidity, mortality and medical care
costs. Conclusion. We recommend proper sterilization, judicious use of antibiotics, improvement of
operation theatre ward environments prior of procedures, with the addition of avoidance of smoking helps
control the incidence and morbidity of surgical wound infections.

Keywords. Post-Operative, Surgical Anatomy Sites, Bacterial Resistance, Al-Jalla Benghazi.

INTRODUCTION

Surgical wound infection is a common complication after surgery, as it causes significant morbidity and
mortality among patients after surgery. Postoperative infection can be defined as the multiplication of
pathogenic microorganisms that develop at the incision site, either in the skin and subcutaneous fat
(superficial) in the muscle layers (deep), or in an organ or cavity if it is opened during the operation.
Postoperative wound infection causes serious complications after any surgical procedure, as it is responsible
for 20% to 25% of all hospital-acquired infection. As the surgical technique and the degree of infection, as
well as factors such as age, nutrition, hygiene and other associated disease, these are among the risk factors
that increase postoperative wound [1]. The surgical site can be contaminated from sources within the patient
such as patient flora, remote infection; or external sources such as surgical personnel, physical environment
and ventilation, and tools/equipment/materials in the operation theatre [2].

Despite use of prophylactic antibiotics pre- and postoperatively and other preventive measures such as
improved operating room ventilation, sterilization methods, use of barriers, surgical technique, surgical
wound infection still remain a burden to postoperative patients [3]. This has majorly been attributed to
increasing emergence of antimicrobial resistance due to irrational use of antibiotics. This inappropriate use
of antimicrobials increases selection pressure favoring emergence of pathogenic drug resistant bacteria [4].
The study aims to identify and evaluate the bacterial agent that cause postoperative wound infection, gender
distribution of Libyan patients with post-surgical wound infections and antimicrobial susceptibility patterns
of isolates among post-operated patients admitted to Al-Jalaa Hospital, Benghazi.
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METHODS

A total number of 200 samples, all samples were collected from patients who had undergone surgery in
general surgery and orthopedic wards and showed symptoms of infection clinically at Al-Jalla Hospital,
among them 117 samples were adult men and 83samples were adult women their ages ranged between 17-
95. The study focused on Libyan patients only, This previous gathering process lasted for six months from
January to July 2021.Samples were collected using sterile cotton swabs from each patient and immediately
transported to the laboratory, in Vitro each specimen was streaked onto differential and selective culture
media (Oxoid, Ltd., Uk) including: MacConkey agar , Blood agar , Chocolate agar, and Mannitol salt agar
all plates incubated at 37C° for overnight (18 - 24 hrs.) for investigation of bacteria. The bacterial isolates
were characterized based on clonical morphology, pigmentation of colony, and cell morphology. Different
biochemical tests were used to identify all bacterial isolated such as Catalase test, Coagulase test,
Deoxyribonucleic test, Oxidase test, Citrate test, Urease test, Triple sugar iron test in addition, a Phoenix
100 ID/AST System was used to verify Gram negative bacteria [5]. Following identification of the bacterial
isolates, a modified Kirby Bauer disk diffusion technique for drug susceptibility test based on Clinical and
Laboratory Standard. Standard inoculums adjusted to 0.5 McFrl and standard turbidity was uniformly
distributed over surface of Nutrient agar (Oxoid, Ltd., Uk), Antimicrobial disks including Amikacin 30mg,
Ciprofloxacin 5mg, Imipenem 10mg, Gentamycin 10mg, Polymyxin B 30mg, Tetracycline 30mg,
Daptomycin 30mg, Claforan 30mg, Oflaxacin 30mg, Cefoxtin 10mg, Septrin 30mg, Kanamycin 30mg,
Vancomycin 30mg. An isolate was considered multidrug resistant (MDR), if it is resistant to at least one
agent in three or more antimicrobials of structurally different categories [6].

Statistical analysis
Data were analyzed using statistical package for social science, version 18, p-value were considered
significant when<0.05. Data were presented in form of tables and figures done by Microsoft Excel 2007.

RESULTS

A Sum of 200 swabs were examined out of adult subjects with clinical signs and symptoms of post-
surgical wound infections at Al-Jalla Hospital, following that 179 (89.5%) samples had growth while
21(10.5%) had no-growth, compared to gender 53% male cases had growth as well 37% female cases, for
no-growth in males were 5.5%and in females 5%,in addition Monomicrobial infection were more prevalent
in 97 incidences and Dimicrobial infections were 82 incidences (Table 1), also based on history Libyan
males had higher recurrence in 117 cases than Libyan females 83 cases, The age groups ranged from 15-
95,Compared to age, mean of age were 45 years old, it shows higher incidence within 35-55 years in 73
cases, followed by 51 cases within 55-75 years, thus 50 cases between 15-35 years, but it had a lower
incidence in 75-95 years were 26 participants (Fig-1). In contrast study showed distribution and occurrence
of bacterial isolates as well as different anatomical sites shown in (Fig-2).

Table 1. Prevalence of infections surgical wound infections at Al-Jalla Hospital

Infections type Ili’/lrevalencs Total Percentage
Monomicrobial infections 61 36 97 48.5%
Dimicrobial infections 45 37 82 41%
No-growth 11 10 21 10.5%
Total 117 83 200 100%
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Figure 1. Post-surgical infection frequency among gender and age groups

This study shows the overall cause of post-surgical wound infection were by Gram negative bacterium in
118 cases, as compared with 61 cases were gram positive however 13 species were recovered from those
infection sites. From 179 cases, 106 were males meanwhile 73 were females, analogous to Bacterial isolates,
Klebsiella had higher prevalence in 19.5%, followed by Pseudomonas 14%, as well as it had a really low
prevalence in 3 pathogens 0.7% M. morganni, Proteus and Citrobacter (Table 2). On account of Dibacterial
infections, most occurrence were Klebsiella with S. aureus in 23% as shown in (Table 3). Furthermore,
every bacterial species was examined individually in view of antibiotics, as demonstrated in (Table 4/5).

Table 2. Prevalence of Bacterial isolates from 179 patients.

Bacterium Pl\r/levalenlé: € Frequency | Percentage

Klebsiella spp. 24 11 35 19.5%
S.aureus 9 10 19 10.6%
S.epidermdis 14 11 25 14%
Acienetobacter spp. 8 10 18 10%
Bacillus spp. 6 4 10 5.5%
E.coli 17 9 26 14.5%
Pseudomonas spp. 15 11 26 14.5%
Enterobacter spp. 8 2 10 5.5%
Entercoccusspp. 3 2 5 2.7%
Morganellamorganni 1 0 1 0.7%
Proteus spp. 0 1 1 0.7%
Citrobacter spp. 0 1 1 0.7%
S.pneumoniae 1 1 2 1.1%
Total 106 | 73 179 100%
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Anatomical position

Figure 2. Infection sites of Bacterial isolates in study

Table 3. Relevanceof Dimicrobial isolates within participants

. N . Frequency | Recurrence
Dimicrobial infections M E Total %
Klebsiella/S.aureus 9 10 19 22.9
Klebsiella/ Pseudomonas 8 1 9 10.8
Klebsiella/ E.coli 5 0 5 6
Acienetobacter/ S.epidermdis 5 5 10 12.5
Acienetobacter/ E.coli 1 5 6 7.4
Pseudomonas /Bacillus 6 4 10 12.5
Pseudomonas /S.epidermdis 0 3 3 3.9
Pseudomonas / E.coli 2 3 5 6
E.coli/S.epidermdis 7 1 8 9.6
E.coli/Enterobacter 2 0 2 2.4
Citrobacter/Proteus 0 2 2 2.4
Enterobacter/Entercoccus 0 1 1 1.2
Enterobacter/S.epidermdis 0 2 2 2.4
Total 45 37 82 100
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Table 4. Antibiotic susceptibility and resistance of the isolated G-negative bacteria.

Antibiotics Klek;siell Enter?bacte Aciene:obacte E coli Proteus Pseuggmon Mor%anell Citrorbacte
N.Pathogens n=35 n=10 n=18 n= 26 n=1 n=26 n=1 n=1
S R S R S R S R|S|R S R S R S R
AK 25 [10] 10 0 2 16 6 |20 1| 0| 13 13 1 0 1 0
AMC 0 35| 4 6 1 17 13 13| 1 | O 1 25 0 1 0 1
ATM 13 | 22| 7 3 4 12 10 (16| 1[0 | 16 10 1 0 0 1
CIP 13 | 22 - - 9 9 - -] 0] 1] 20 6 0 1 0 1
PB 30 5 10 0 17 1 22 14110 16 10 0 1 1 0
RA 0 35 3 7 18 0 5 211 1|0 24 2 1 0 0 1
TE - - - - 8 10 - - |- | -] 13 13 - - 1 1
CN 10 | 25| 6 4 - - e T, 7 19 0 1 0 1
IMP 25 [10] 3 7 2 16 14 12|10 ]| 21 5 1 0 0 1
FOX 20 [15] 4 6 4 12 19 | 7]1]0] - - 0 1 - -
OFX 1 34 5 5 2 15 8 18] 0 | 1 6 20 1 0 1 0
FOX - - 1.9 1 3 14 - - |10 - - 0 1 1 0
\Y 0 35 = - 4 13 - - 110 - - 0 1 1 0
Table 5. Antibiotic susceptibility and resistance of the isolated G-positive bacteria.
Antibiotics S aureus S.epidermdi | Bacill | Enterococc | S.pneumoni
s us us ae
n=19 n=25 n=10 n=>5 n=2

N.Pathogens S R S R SITR| s R S R

AK 1 18 21 4 6 14| 1 4 0 2

AMC 13 6 7 18 37| 2 3 0 2

AML 13 6 6 19 4 16| 1 4 0 2

DA 13 6 6 19 64| 3 2 2 0

DAP 14 5 19 6 5|5]| 1 4 2 0

E 14 5 19 6 713 2 3 2 0

FA 1 18 19 6 515 1 4 2 0

CN 6 13 5 20 5|5]| 4 1 0 2

IMP 13 6 18 7 6 14| 3 2 2 0

K 0 19 - - 5| 4 1 4 0 2

OFX 12 6 - - 6 | 3 1 4 2 0

TE 11 7 - - 6 |3 | 2 3 2 0

VA 19 0 - - 6 13| 1 4 2 0

V 0 19 - - 4 5| 3 1 - -

DISCUSSION

In the present study surgical wound infection were seen in (89.5%) cases, but varies from surgeon to
surgeon, hospital to hospital, one procedure to another and even from one patient to another patient [7].
Similar result in 2013 they reported that prevalence of wound infection was (80%), in 2017 was (67%), 2014
was (29%) and in 2019 was (24%) [8-9-10]. These percentages are considered high compared to the results
of a study by researchers in 2019 where the percentage of wound infection was (10.5%) and in 2014 was
(2.2%) [11] [12]. The difference might be due to the presence of modern surgical techniques, surgery rooms,
and sufficiently trained professionals in middle-and high-income countries. Such variation could also be
ascribed to lack of adequate postoperative wound care, shortage of trained man power, failure to preserve
sterility during surgical procedures, insufficient infection control due to deprived hygiene, and water
shortage. In the present study, Gram-negative bacteria were more prevalent at (66%) while Gram-positive
bacteria were (34%), in similar study in 2020 [13], also Gram-negative bacteria were higher (57.6%), while
the Gram-positive bacteria were (42.4%), which is consistent with the previous research [14-15] . whereas
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the study conducted [16], contradicts this finding. Likewise, in this study it was found that a single or
Monomicrobial organism isolates were (48.5%) specimens, whereas Dimicrobial organisms were (41%)
specimens, this was also stated in a study in 2020, where the samples that contained Monomicrobial were
(73.1%), while samples that contained Dimicrobial were (26.9%) [17]. This research indicates that the most
frequently isolated species was Klebsiella spp. (19.5%), followed by Pseudomonas spp. as well E. coli
(14.5%), S. epidemidis (14%) and S. aureus (10.6%). In similar study in 2017 Klebsiella spp. was most
prevalent isolated bacteria (50%) [18], also in another study proved that Gram-negative infections were
responsible for more than half of all the surgical wound infections, were Pseudomonas spp. the commonest
(23.9%) followed by E. coli (13.04%), whereas the study conducted in 2017 and 2013 revealed that of the
most prevalent isolated was S. aureus (26.2%) and (33.3%) [18-20]. This difference in the distribution of
bacterial species might be due to variation in common hospital-acquired pathogens, also infection prevention
and control policies and guidelines across countries. The study showed that the incidence of postoperative
wound infection in men was (53%) more than women (47%), in a similar study also the growth rate in men
was (86.2%) and in women was (79.6%) [21]. Where it was showed that the highest rate of wound infection
in age, the age groups ranging from 35-55 was (37%) and the lowest category was between 75-95 it was
(13%), by a similar study the wound infection was seen to be higher in the age group 46-60, was (25%), thus
lowest age group with wound infection was in the age group >60, it was 17% [14].

In the present study, Polymixin, Amikacin and Imipenim were a relatively effective drug for the treatment of
surgical wound infections caused by gram negative bacteria (Klebsiella spp., E. coli, Pseudomonas spp. etc.)
, also in similar study the Gram-negative bacteria was sensitive to Amikacin and in another study the
Gram-negative bacteria was sensitive to Imipenim and Amikacin [18-21]. However, the Gram-negative
bacteria were considered as multi- resistant bacteria, and this is through their resistance to several antibiotics
that were used in this study. Also in this study Gram-positive bacteria ( S.aureus , S.epidemididis , Bacillus
spp. etc..) showed high sensitive to both Vancomycin and Erythromycin and similar study in 2014, 2013
and 2012 they found that Gram-positive, S. aureus to vancomycin also Gram-positive showed high
resistance to Gentamycin and Kanamycin [9-13-22]. In another study in 2010 they found that isolated Gram-
positive bacteria showed high resistance to Gentamycin [23]. But in study in 2014 S. aureus was resistance
to Vancomycin. The difference could be due to the difference in prescribing this antibiotic for the treatment
of the bacteria from hospital to hospital [24].

CONCLUSION
Our study leads us to the conclusion that meticulous surgical technique, proper sterilization, cautious
antibiotic use, improved operating room and ward environments, treatment of infectious foci as well as
diseases like diabetes and quitting smoking all contribute to reducing the incidence and morbidity of surgical
wound infections.
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ABSTRACT

The microbiological safety of raw milk from 60 dairy farms in gasr bin ghashir south of Tripoli was determined. Milk
samples were collected at 15 Milk Collection Centers (milk super market), according to stratified random sampling
design. Samples were analyzed for Total Plate Count (TPC), Staphylococcus aureus, coliform and Escherichia coli as
well as the prevalence of selected pathogens such as Listeria monocytogenes, E. coli and Salmonella. The mean counts
per ml for TPC, psychrotrophs and thermophiles were 12x106, 7.5x103 and 9.1x103, respectively. A TPC less than
106 cfu ml—1 is used as a basic standard by MCC in the Price Incentive Programme. From the 150 milk samples tested,
approximately 90% were contaminated by coliform bacteria and 65% were E. coli positive, with mean counts ranged
from 103 to 104 cfu mi—1. S. aureus was isolated from more than 60% of the samples and the mean count per ml was
12x103. Meanwhile, E. coli was also detected in20 (33.5%) samples. However, Salmonella was only detected in 1.4%
of the samples, with the central region having the highest frequency of isolation. Thirteen Salmonella serotypes were
identified, including S. muenchen, S. anatum and S. agona. A total of 47 strains of Listeria were isolated from 4.4%
Listeria-positive samples including L. monocytogenes (1.9%), L. innocua (2.1%) and L. welshimeri (0.6%). The
presence of pathogenic bacteria such as E. coli, Salmonella and Listeria spp. in raw milk is of public health concern
since drinking raw milk is still considered good for health in rural population.

Keywords. Raw Milk, Pathogens, Microbiological Safety.

Introduction

Milk is a wholesome food for humans, but it also provides a favorable environment for the growth of a variety
of microorganisms, particularly bacterial pathogens. Lactococcus, Lactobacillus, Streptococcus,
Staphylococcus and Micrococcus spp. are among common bacterial flora of fresh milk. If the milk is kept cool
before further processing, psychrotrophs might also predominate in the flora. The presence of coliform
bacteria and other pathogens in milk suggests that it may have been contaminated with bacteria from the udder,
milking equipment, or water source.

Fresh milk drawn from a healthy cow normally contains a low microbial load (less than 1000 ml—1), but the
loads may increase up to 100 fold or more once it is stored for some times at normal temperatures. However,
keeping milk in clean containers at refrigerated temperatures immediately after milking process may delay the
increase of initial microbial load and prevent the multiplication of micro-organisms in milk between milking
at the farm and transportation to the processing plant [1]. Contamination of mastitis milk with fresh clean milk
may be one of the reasons for the high microbial load of bulk milk.

Over time, there have been significant changes in the significance of different etiological agents in milk-borne
illness. At least 21 milk-borne or potentially milk-borne diseases are currently recognized, with over 90% of
all reported cases of dairy-related illness continuing to be of bacterial origin [2]. Pathogens that have been
involved in foodborne outbreaks associated with the consumption of milk include; Listeria monocytogenes,
Salmonella, Campylobacter, Staphylococcus aureus, B. cereus and CI. botulinum. The presence of these
pathogenic bacteria in milk emerged as major public health concerns, especially for those individuals who still
drink raw milk. E. coli 0157:H7 has become a serious threat to the dairy industry with several outbreaks
reported in developed countries ranging from mild diarrhea to potentially fatal hemolytic uremic syndrome
(HUS), hemorrhagic colitis and thrombotic thrombocytopenic purpura [3].

Keeping fresh milk at an elevated temperature together with unhygienic practices in the milking process may
result in microbiologically inferior quality. Apparently, these are common practices for small-scale farmers in
Qasr Bin Ghashir south of Tripoli produce fresh milk and sell it to local consumers or milk collection centers.
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Thus, this study was carried out to investigate the microbiological quality and safety of locally produced raw
milk.

METHODS

Sample collection

A total of 60 raw cow milk samples were collected from 150 dairy farmers who send their milk to milk
collection centers in Qasr Bin Ghashir. Farmers involved in the study were chosen according to stratified
experimental design, Samples were collected in the early morning. Approximately 100-300 mL of milk was
collected aseptically, and the bulk milk from each individual farmer was stored in a sterile Scotch bottle. It
was collected immediately after milking by hand or machine into bulk milk containers at room temperature
(28-30 degrees Celsius). Within 1-2 hours of collection, samples were delivered to the laboratory in a cool
box at less than 4C and tested immediately. Initially, 25 ml of sample was dispensed into a sterile bag.
Subsequent serial decimal dilutions of milk were

prepared in saline water.

Microbiological analysis

Samples were analyzed for their microbiological quality and safety as well as the prevalence of selected
bacterial pathogens. Enumeration of total plate count mesophiles, psychrotrophs and thermophiles, coliform)
To enumerate the numbers of coliform bacteria and E. coli in milk, a three-tube Most Probable Number (MPN)
technique was employed. Positive tube from MPN was streaked onto eosine methylene blue (EMB) agar and
then incubated overnight at 35°C.

Detection of Salmonella was carried out according to the International Standard Organization protocol (ISO,
1990, and typical Salmonella colonies were confirmed using APl 20E test kit.

Milk samples (25 ml) were inoculated into 225 ml modified Tryptic Soy broth with Novobiocin and incubated
overnight at 35C. Approximately 0.1 ml of the broth then was streaked onto the surface of Sorbitol
MacConkey agar (SMAC, Merck). Colorless colonies from SMAC agar were streaked onto a modified EMB
agar before confirmed with E. coli latex test (Oxoid).

Method was used to detect Listeria spp. in raw milk as outlined by Westoo and Peterz (1992). Five colonies
from each plate of Oxford Listeria selective agar and Palcam Listeria selective agar were picked at random
and streaked onto Trypticase Soy agar (TSA, Merck). Presumptive Listeria spp. isolates were confirmed
according to gram reaction, catalase test and umbrella motility in MIO medium (Difco). Isolates that were
Gram-positive, catalase positive and motile were sub-cultured and then identified with API Listeria) and
CAMP test.

RESULTS

Generally, fresh raw milks collected from farms and milk supermarket were heavily contaminated by bacteria
with a mean total cfu mil plate count (TPC) of 12x 106. The reasons for the high counts could be due to
infected possible udders of the cows, unhygienic milking procedures or equipment, and/or inferior
microbiological quality of water used for cleaning utensils and animals.

The results for psychrotroph and thermophile contamination in raw milkare. Counts for psychrotrophs and
thermophiles ranged between 103 and 104 cfu ml1 with an average count of &9.1x103 cfu ml1 respectively
7.5x 103

Generally, psychrotrophic organisms were represented by both Gram-negative and Gram-positive bacteria,
such as Pseudomonas, Flavobacterium, Bacillus, Clostridium and Mycobacterium. Practicing very good
hygiene principles at the farms, in handling and transportation of milk, is a must. It is important to cool raw
milk quickly and to store it no longer than necessary. Equipment that is poorly designed with respect to
cleaning and potential for fouling represent another hidden source of psychrotroph and thermophilic bacteria,
as well as the destructive enzymes. Nearly 90% of the samples collected were contaminated by coliform
bacteria with a mean count of 1.7x105.
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The existence of coliform bacteria may not necessarily indicate a direct fecal contamination of milk, but more
precisely as an indicator of poor hygiene and sanitary practices during milking and further handling

The presence of the bacteria in milk indicates possible contamination by manure, soil and contaminated water
E. coli and coliform bacteria are often used as indicator microorganisms, and the presence of E. coli implies a
risk that other enteric pathogens may be present in the sample.

Nearly 61% of the milk samples analysed were positive for S. aureus. The incidence of Salmonella spp. in
local raw milk was still low, as only 2 of 60 milks samples were found positive for this organism. Thirteen
Salmonella serotypes were identified from samples positive for Salmonella spp. The most frequently identified
serotype was S. muenchen (23.1%), followed by S. agona (15.4%) and S. anatum (15.4%). Other serotypes
isolated were S. typhimurium, S. hadar and S. Newport.

A total of 4.6% milk samples were contaminated by Listeria spp. with a higher incidence of Listeria in raw
milk samples. Only four species of Listeria were identified, namely L. monocytogenes, L. innocua, L. seeligeri
and L. welshimeri in eighteen samples (1.9%).

literiad 6% = aureustlde E.coli64% coliform$0% salmonlia2%

Figure 1. Microorganism identified in tested samples

DISCUSSION

Generally, fresh raw milks collected from farms were heavily contaminated by bacteria with a mean total plate
count

TPC) of 12x106 cfu ml -1. Possible reason for the high counts could be due to infected udders of the cows,
unhygienic milking procedures or equipment, and/or inferior microbiological quality of water used for
cleaning utensils and animals [4].

Results of the study clearly indicated that microbiological quality of raw milk produced by local farmers. High
microbial counts and the occurrence of pathogens is likely to affect. Keeping quality samples collected were
contaminated bacteria by coliform 90% of the positive for S. aureus of the milk samples analyzed were
salmonella spp 2% E. coli 64%.

A total of 4.6% milk samples were contaminated by Listeria spp. Since the microbiological limits of raw milk
are not established in this country, it is very likely that milk may often be tested, found positive for pathogens
and withheld from human consumption. Therefore, the production of high-quality milk and safe milk should
be of great importance to the economy of the farmer and the sustainability of the dairy industry in this country

[5].

Conclusion

Results of the study clearly indicated that microbiological quality of raw milk produced by local farmers. High
microbial counts and the occurrence of pathogens is likely to affect the keeping quality and safety of raw milk
as well as products derived from it. The presence of pathogenic bacteria such as E. coli, Salmonella and
Listeria spp. in raw milk is of public health concern since drinking raw milk is still considered good for health
in rural population. Therefore, it is recommended that training and guidance should be given to farms’ owners

Alg J Med App Sci. 2023;6(supp1):eLICMAS 259


https://journal.utripoli.edu.ly/index.php/Alqalam/index

Llad¥ly L]y bl polall moludl gualll J3all ,u33l1

AJMIAS

Tth Libyan International Conference on Medical, Applied, and Social

Sciences https://journal.utripoli.edu.ly/index.php/Algalam/index elSSN 2707-7179

and their workers responsible for milking, emphasizes the need for hygienic practices at the farms. Meanwhile,
information on health hazards associated with contaminated raw milk should be extended to the public, so that
consumption of untreated raw milk could be avoided.
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