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Abstract:

The Faculty of Medicine is a factor that has a significant impact
on the lives and health of students.

This project aims to shed light on the psychological life of the
students of the College of Medicine, during their enjoyable and
arduous journey in their long years of study.

This project is designed to provide the best possible support to
students with certain mental health conditions.

Drawing attention to the importance of helping them explain
their psychological states, and focusing on the necessity of
mental health wellness for students during their school years.
This project includes some psychological conditions in medical
students during their student years, through research and
studies that showed symptoms related to depression and gen-
eralized anxiety, in addition to other common psychological
disorders.

These psychological cases, based on studies and research, raise
many important questions and interpretations, namely that the
problem may be concentrated in the students themselves, as
they are usually hardworking and emotional people, and there-
fore they are more prone to anxiety and depression, or that
the problem is related to the method of teaching the Faculty of
Medicine, Where the study of medicine requires effort and long
study hours, and in advanced steps, the student needs wisdom
and flexibility in dealing with patients and cases of death of
patients.

The psychological disorders that we want to study among the
medical students are:

Depression, Anxiety, Psychological Burnout ,the Medical
student’s syndrome , the Impostor syndrome and The Ideal
student. And every one of this psychological disorder is well
known to most of us.

And we will talk about the results later, but now here are Some
recommendations for medical students:
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1. Learn to manage time and focus on the goal.
2. Develop the skill of adapting, acquiring the skills that are supposed to help you during your years
of study in the College of Human Medicine.
3. Rethink how you define failure.
Being a good student does not mean that you will never make mistakes. Mistake is the key to
learning & growth.
4. Paying attention to identities and not indulging in studying all day long.
5. Focus on your strengths and achievements.
6. Doing sports.
7. Maintain supportive social relationships.
8. Consult those around you in case you feel the problem.
9. Refer to a specialist for treatment.

Results:

Human medical students show symptoms of depression and anxiety in a large proportion among
them.

The human medical students suffer from psychological burnout greatly, because of the anxiety
of getting alow grade or because of getting a low grade.

The percentage of students who study medicine at the request of the parents is not small, which
causes these students to feel that they are not in the right place for them.

Medical student syndrome is widely spread among human medical students, and they show
symptoms of this syndrome.

Many medical students feel impostor syndrome, and suffer from problems with self-confidence,
stress, and fear of evaluation.

A large percentage of them feel that they do not deserve to enter the Faculty of Human Medicine.
The idea of the ideal student exists within the life and desires of the medical student. It has caused
him a problem in his life.

One of the very sad results and the need to take it into account is that a very small percentage of
human medicine students tried to explain their psychological state or visit a psychiatrist.

Many medical students think that the problem may be with medical education.

It has also been observed that medical students in private universities suffer from psychologi-
cal burnout more than students of public universities. This is due to mandatory attendance and
financial burdens.




The Questionnaire

A random sample was taken from medical students at Damascus
State University, Syrian Private University, and Al-Sham Private University.
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What is the extent of this effect?
88.4% Yes | 11.6% No

Did you ever feel depressed during
your medical school years?
87.2% yes | 12.8% no

Have you ever felt burnout?

812%yes | 18.8%no

48% female

15.2% sixth year

Did your feeling of anxiety while
studying medicine have a significant

impact on your life and studies?

Have you felt burnout as a result of:

137(55.9%) afraid of having low
116(47.3%) afraid of getting low
marks

35(14.3%) feeling low psycholog-
ical burnout 2(0.8%) never felt

psychological burnout
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Academic year:
4.5% first year

18% second year

16% third year

20.9% forth year

25.4% fifth year

200

137 (55.9%)

116 (47.3%)

100

39 (159%)

35(14.3%)

~

The questionnaire was answered by 250 medical students in the College of Medicine.

®0%
@ 25%
® 50%
® 75%
® 100%
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Was your study at the Faculty of Medicine
based on your dreams or obeying your
parents' wishes ?

9,7% for my parents | 80.3% for myself

Have you ever thought about changing
the College of Medicine, but you were not
able to?

65.6% yes | 34.4% no

Have you ever read about a disease, done
tests, or examined yourself to ensure and
check on your health condition?

74.4% yes | 25.6% no

If your answer is yes, was this idea:

- within your wish 64%

- Or your surroundings imposed on you
36%

® 455 e ol

Have you ever looked around and felt
that it was only a matter of time before
someone found out that you are not as

competent as you appear to people?

58% yes | 42% no

Have you ever felt that you do not
deserve to enter the Faculty of Human
Medicine?

66.4% no | 33,6% yes

Have you ever felt that you are not in the
right place for you?
47.6% yes | 52.4% no

Have you ever read about a disease
and felt that you have this disease or
that you suffer from the appearance of
its symptoms?

70,4% yes | 29.6% no

Have you ever had the idea that being
a medical student you should be the
ideal student?

69.2% yes | 30.8% no

Have | ever caused you a problem?
47.2% yes | 52.8% no

Have you been asked a question by
your supervisor or one of your relatives,
friends or neighbors...and despite your
knowledge of the answer, you did not
answer?

50.8% yes | 49.2% no

Have you tried to explain this situation?

75.2% no | 24.8% yes
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82 (516%)
100

69 (43.4%)
69 (43.4%)

Was it because:

Feeling low self steam 69(43.4%)

50

Stressed of knowing the answer 69(43.4%)
Fear of judging 82(51.6%)
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What are your suggestions for improving medical education and the psychological state of
medical students? Having healthy cheap meals 66(27.4%) getting psychological support
programs 145(60.2%) conducting more psychological studies 59(24.5%)

having high levels of mental health 160(66.4%)

Do you think a great deal of stress comes Do you think that the problem may be

from the unknown? with the medical education itself?

78% yes | 22% no 70.4% yes | 29.6% no
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Have you visited a psychiatrist?

83.6% no | 16.4% yes

24. You can talk about how you felt during your years of study at the Faculty of Human Medicine and about your personal experience: Some

answers were chosen:

Tired and exhausted psychologically and physically.

Anxiety and tension, | think, started when | entered college and were subjected to constant pressure in exams and fear of failing in them, and

it affected my psyche in general.

| used to feel that it was where | belonged, but the feeling of powerlessness that | could not do what | aspire to. | wish | was more perfect.

Always.” There was a fear of the future and the future, perhaps because the road to medicine is long.

All the feelings of joy, sadness, crushing failure, extraordinary success, regret and love for being in the place, and hate means everything and




25. What do you think of medical education in the Faculty of Medicine?
We need more space for scientific education to overcome our fear and anxiety, and we need an education that strengthens our personality
and teaches us to make decisions and take responsibility.
High-level education, but it lacks the scientific aspect and often focuses on memorizing the fingerprint.
Need development.
Our education is good, but we lack the support of the teaching staff and we take our right to the grades.

Average, tiring for the student to rely on himself for many things.

26. What were the most important situations you went through and were a "real" hero?
One of my relatives passed away, and | was the one who assessed the certain signs of death, unfortunately, but nevertheless | felt the feeling
of the official and the hero who gives a word and others are waiting for it, and the feeling of confidence in myself and the confidence of the
environment.
The Heimlich maneuver of one of my children saved his life.
My arrival to the fifth year within five years.
There were no situations in which | was the hero, but in many small occasions | felt happy and grateful for me.

I have a chronic iliness that hinders my daily performance and despite that | was passing my exams.

At the end of this project, | present to you some tips and ideas from my personal point of view based on what | have read from research and
studies related to the psychological life of students of human medicine, where | emphasize the need to improve the method of medical education
during the years of study at the Faculty of Human Medicine and focus on physical wellness And psychological counseling for students through the
presence of psychological and health counseling programs, providing places and recreational activities for students, and dealing with students as
much more than rates and exams they must pass, where students must be prepared and trained to be doctors in the future more compassionate

and sympathetic to Patients and that the main goal is to provide the best possible assistance to patients in the future according to the specialty

they wish to study, work and succeed in.
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Objective

Implementing Libya’s first Population-Based Cancer Registry
(PBCR) posed unprecedented challenges. Collecting high-qual-
ity data is essential for understanding community cancer care
needs and informing effective program development. The Na-
tional Cancer Registry aims to assess the cancer burden accu-
rately, enabling strategic planning and improved local patient
care.
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Material and Method:

The PBCR, initiated in January 2021, retrospectively collected cases from November 2020 to December 2023. Data
sources included Libyan governmental cancer centers, private hospitals, histopathology laboratories, out-of-country
treatment authorities, death certificates, and general hospitals. Data are entered into registry online software where
data management, duplication checks, and consolidation are done, International Classification of Disease handles

data for Oncology coding guidelines (ICD-2-3), then exported onto CanReg5 software for further management and
analysis.

Results:

The report encompasses all cancer cases with a 2020 incidence date. Among 11,235 new abstract forms, 6,677 Liby-
an cancer cases were registered. 2.920 (43.7 %) and 3.757 (56.3 %) in men and women respectively, male-to-female
ratio was 0.78:1. The overall median age at diagnosis was 55 years (60 years for males and 51 years for females).
Crude incidence rates were 97.0 per 100,000 (83.7 for males, 110.8 for females). The age-standardized incidence
rate (ASR) adjusted to the world standard population was 150.1 per 100,000 (130.2 for males, 170.2 for females), the
most common diagnosis was histological examination 96.9%, clinical diagnosis 3.1%, and 0.0 % Death Certificate,
Main tumors affecting the male population were colorectal cancer 20%, lung 15%, prostate 11%, lymphoma 7%, blad-
der 6% Whereas, in female breast cancer 41%, colorectal 14%, corpus uteri 7%, ovary 5%. Childhood cancer (O-14yr)
represents 4.45% of all cancers with female to male ratio of 1.4:1, The main pediatric cancers are leukemias 42.1%,
brain and CNS 15.5%, lymphomas12% &neuroblastoma 8.7%, and soft tissue tumors 6.1%.

Conclusion:

Compared to North African countries, cancer incidence among Libyan males is lowest, akin to Algeria. However,
cancer incidence among females surpasses neighboring averages. Collaborative efforts by national and local
authorities are crucial to maintaining registry coverage, comprehensiveness, completeness, and quality.
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ABSTRACT

Background: Adequate knowledge of first aid for seizures is
crucial for medical students, who will eventually be responsible
for managing epilepsy patients. This study assessed the aware-
ness and attitudes regarding first aid seizure management
among medical undergraduate students at Tobruk University,
Libya. Methods: A cross-sectional study was conducted in

July 2023 using a pre-validated online questionnaire. The ques-
tionnaire collected data on sociodemographic characteristics,
knowledge of seizures and epilepsy, first aid practices, and
attitudes towards epilepsy among 317 medical undergraduate
students. Results: While 72.9% of students correctly identified

a seizure, misconceptions were prevalent regarding its causes,
with some attributing seizures to supernatural causes (14.2%).
Gaps were observed in knowledge of epilepsy management, in-
cluding the duration of anti-epileptic drug treatment. Concern-
ingly, 41.6% of students believed that placing something in a
seizing person's mouth was appropriate first aid, highlighting

a potentially harmful practice. Only 23.6% correctly identified
placing the person in a semi-prone position to prevent choking.
Conclusion: This study reveals significant knowledge gaps and
misconceptions regarding first aid seizure management among
medical students at Tobruk University. Targeted educational
interventions are urgently needed to address these gaps,
dispel myths, and equip future healthcare professionals with
the knowledge and skills to provide optimal care for individuals
with epilepsy.




INTRODUCTION

Epilepsy is a condition of chronic, recurring seizures and its most disabling aspect is unpredictability of when and
where the next seizure will occur. Misconceptions about seizure first- aid measures are probably common (Goel
et al, 2013). Most of the previous data focused on teachers and healthcare providers. Religious and sociocultural
beliefs influence how people with epilepsy (PWE) are treated and cared for. Many communities in Africa and other
developing countries, including Ethiopia, believe that epilepsy is caused by evil spirits and should be treated with
herbal plants by traditional doctors and religious leaders. The combination of these sociocultural beliefs and

the level of community awareness of epilepsy affect first aid practices in the management of epileptic seizures
(Sintayehu Asnakew et al., 2022). Epilepsy is one of the most common neurological disorders among patients,
with a high prevalence in adults and children in Libya. It can have a negative impact on a child's health, behavior,
and academic performance, as well as their mental health. Numerous studies have illuminated a prevalent lack

of awareness and misconceptions surrounding epilepsy, evident both in the general populace and among health-
care professionals (Holmes et al, 2019). Awareness levels and attitudes toward epilepsy exhibit variations across
different occupations, encompassing teachers, students, and medical professionals (Alomar et al., 2020). First-aid
knowledge for seizures is crucial for university students to ensure the safety and well-being of individuals experi-
encing seizures. Proper first-aid can prevent further harm and reduce unnecessary emergency room visits (
Kateb et al,, 2023, Alshareef et al,, 2024) . The purpose of this study will be to find out the awareness of medicine
students at the University of Tobruk about first aid and the measures that must be taken when a case of seizures
occurs.

Materials and Methods

Study design: This university-based cross-sectional study was conducted in July 2023, utilizing an online-based
questionnaire to assess the awareness and attitude of first aid seizure management among medical undergraduate
students at Tobruk University, Libya. The questionnaire used in this study was adapted from a previous validated
study by (Tiamkao et al. 2007). It was distributed among medical students in their clinical and preclinical years, as
well as interns in the Faculty of Medicine at Tobruk University. Instrument: A pre-validated online questionnaire was
employed to collect data for this study. The questionnaire, originally developed and validated by (Tiamkao et al.
2007), assesses knowledge, attitudes, and practices related to first aid for seizures. The questionnaire was adapted
for the current study context and translated into English to ensure clarity for the participants. The questionnaire
comprised four sections:

Sociodemographic Information: This section gathered data on participants' age, gender, marital status, year of
enrolment in the medical program, and residence location (urban/rural). 2.Knowledge of Seizures and Epilepsy: This
section used multiple-choice questions to assess students' understanding of seizures, their causes, types, curability,
and the duration of anti-epileptic drug treatment. 3.First Aid for Seizures: This section employed scenariobased
questions to evaluate students' knowledge of appropriate first aid measures for seizures, including actions to take
and common misconceptions. 4.Attitudes towards Epilepsy: This section used Likert-scale items to assess students'
perceptions of the social and personal consequences of epilepsy, as well as their perceived confidence in providing
first aid for seizures.




The questionnaire was hosted on Google Forms, an online platform that facilitates easy dissemination and data col-
lection. The link to the questionnaire was distributed to potential participants via various channels, including student
email lists and relevant social media groups. To ensure anonymity and confidentiality, no personal identifying infor-
mation was collected, and data were stored securely within the Google Forms platform. Sample Size Estimation:
The estimation of the sample size was carried out utilizing the epitools sample size calculator. The sample size was
determined using the single population proportion formula, with the assumption that 50% of students are aware

of first aid measures for epilepsy. The parameters set for this computation included a 95% confidence level and a
margin of error of 5%. Initially, the sample size was calculated to be 292. In consideration of a 5% non-response rate,
the final sample size was pragmatically adjusted to 307 participants. Statistical Analysis: Data entry and analysis
were performed using SPSS for Windows, version 27.0. The data analysis included both descriptive and inferential
statistics. For normally distributed data, the mean and standard deviation were calculated, whereas the median and
quartile range were used for non- normally distributed data. The chi-square test of independence was employed to
analyze the data, with a significance level set at a P-value below 0.05.

Ethical Considerations: Ethical approval for this study was obtained from the Research Ethics Committee of the
University of Tobruk, with a reference number NBC:009. H.23.4. All participants were informed about the purpose
of the study and provided their consent before participating. The confidentiality and anonymity of the participants
were maintained throughout the research process.

Results: Demographic Characteristics

A total of 317 medical undergraduate students participated in the study. Most of the participants were female (79.8%),
single (94.3%), and resided in urban areas (92.7%). The median age of the participants was 22 years (1st-3rd quartile:
20-24). Students from all six years of the medical program participated, with the highest representation from the

4th year (30.9%), followed by the 1st year (21.8%) and 2nd year (22.4%). demographic and lifestyle characteristics the
study participants are presented in Figuresl-4.
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Definition of a Seizure: Most students (n = 231, 72.9%) correctly identified a seizure as an abnormal electrical
discharge in the brain. However, misconceptions were also prevalent, with some students associating seizures
with abnormal movements (12.9%), demonic possession (8.8%), or divine punishment (5.4%).

Causes of Epilepsy: The most identified causes of epilepsy were head injury (28.7%), genetic disease (25.2%), and
brain tumor (17.0%). Notably, a proportion of students held beliefs in supernatural causes, such as an evil spirit
(6.3%) or divine punishment (3.8%).

Types of Seizures: Less than half of the students (n=110, 34.7%) correctly identified the tonic-clonic seizure type
(characterized by rigidity followed by jerking). Other seizure types, including complex partial (24.9%), simple
partial (19.9%), absence (8.2%), and atonic (12.3%), were recognized by smaller proportions of students.
Curability of Epilepsy: Uncertainty regarding the curability of epilepsy was evident, with 46.7% of students be-
lieving it "maybe" curable. While 34.4% recognized that epilepsy can be cured, a significant proportion (18.9%)
believed it to be incurable.

Duration of Anti-Epileptic Drug Treatment: A slight majority of students (51.1%) correctly understood that
anti-epileptic drugs often need to be taken for life. However, a substantial proportion held incorrect beliefs,
such as taking them for 2-5 years (27.1%), 3- 6 months (7.3%), only during an episode (9.5%), or only on the full
moon (5.0%).

Attitudes and Practices Related to Epilepsy

Consequences of Epilepsy: The most widely perceived consequence of epilepsy was the restriction from driving
a motor vehicle (48.2%). Other misconceptions included the inability to marry (3.5%), get pregnant (4.4%), breast-
feed (2.8%), or engage in sexual intercourse (6.6%).

First Aid for Seizures: A concerning finding was the high proportion of students (41.6%) who believed that placing
something in the mouth of a seizing person to prevent tongue biting was appropriate. This practice is harmful and
can obstruct the airway. Only 23.6% correctly identified placing the person in a semi-prone position to prevent
choking as an appropriate first aid step.

Other Findings:

Smoking Habits: Most students (94.0%) reported being non-smokers.

Academic Performance: The distribution of students' cumulative academic scores Represented as the
majority falling into the "Good" (41.3%) and "Very Good" (36.0%) categories. Awareness and Attitude Reponses are
presented in (Table 1)




What do you think
aseizureis

What do you think
causes epilepsy

What are the types
of seizures

Do you think epilepsy
can be cured

How long should anti-epi-
leptic drugs be taken

an abnormal electrical discharge in the brain
an abnormal movement

demonic possession

divine punishment

a head injury

alcohol withdrawal or heavy drinking

an evil spirit

brain tumor

divine punishment for reneging on a vow
eating pork

genetic disease

high fever

sleep deprivation

Stroke

loss of muscle strength and tone: the person collapses (atonic seizure)
lost awareness and physically disabled, repetitive involuntary movements
(complex partial seizure) .

rigid then jerking (tonic-clonic seizure)

staring spell, suddenly absent, loss of awareness (absence seizure)
unusual sensation or abnormal jerking with preserved awareness (simple

partial seizure) .

Maybe

No

Yes

2-5 Years

For 3-6 Months

for life

only during an episode

only on the full moon

231
41
28
17

91

20
54
12

80
28

17

39
79

110
26
63

148
60
109
86
23

162
30
16

72.9%
12.9%
8.8%
5.4%

]

A
0

28.7
1.3%
6.3%
17.0%
3.8%
1.3%
25.2%
8.8%
2.2%
5.4%

X

12.3%
24.9%

34.7%
8.2%
19.9%

46.7%
18.9%
34.4%
27.1%

7.3%

51.1%
9.5%
5.0%




Libya Open University )
wou)

abruptly stop antiepileptic drugs during pregnancy 29 9.1%

cannot get married 1 3.5%
cannot get pregnant 14 4.4%
must quit work 18 5.7%
What are the conse- no sexual intercourse 21 6.6%
quences of epilepsy not able to lactate 9 2.8%
should not allowed to drive a motor vehicle 153 48.2%
should not drink alcohol beverages 19 6.0%
should not eat pork 6 1.9%
should not work with machinery 37 11.7%
give an antiepileptic drug during the episode 49 15.5%
place something in the mouth to prevent biting the tongue 132 416%
What should be done place the person in a semi-prone position to prevent choking 75 23.6%
during a seizure prevent injury during the episode 38 12.0%
restrain the person and perform chest compressions (CPR) 23 73%
Smoking No 298  94.0%
Yes 19 6.0%
Excellent 55 17.4%
Cumulative academic Good 131 413%
score poor / Pass 17 5.4%

Very Good 114 36.0%




Discussion

The results indicate that while most students (72.9%) correctly identified a seizure as an abnormal electrical discharge
in the brain, a notable proportion harbored misconception, such as associating seizures with abnormal movements
(12.9%), It was lesser than observed among students in Thailand (91.8%) (Tiamkao et al, 2007). Around (25.2%) of
students who thought epilepsy is a hereditary disease was lower than for Kerala (34%) (Pandian et al, 2006), Canada
(45%) (Young et al, 2002) and Malaysia (67%) (Ab Rahman, 2005) (Tiamkao et al, 2007). But others believed it was
due to demonic reason (8.8%) or divine punishment (5.4%). Similarly, Ismail et al reported that Muslims living in the UK
believe that epilepsy is demonic (Ismail et al, 2005).These misconceptions align with findings from similar studies in
other regions, suggesting cultural and educational influences on medical students' understanding of epilepsy (Suryani,
G, etal, 2021), and could be a cause of large treatment gap since patients will look for faith-healers despite the availa-
bility of qualified personnel (Scott, 2001) Regarding the causes of epilepsy, the most commonly identified were head
injury (28.7%), genetic disease (25.2%), and brain tumor (17.0%). However, a concerning number of students attributed
epilepsy to supernatural causes, such as evil spirits (6.3%) or divine punishment for reneging on a vow (3.8%), also A
significant proportion of respondents in other studies harbored supernatural associations as predisposing factors.
(Senanayake & Abeykoon, 1984). This highlights the persistence of traditional beliefs even among medical students,
which can impact clinical practice and patient care (Gugssa, S.A et al, 2020). The recognition of different seizure types
was limited, with less than half of the students (34.4%) correctly identifying tonic-clonic seizures, followed by 24.9%
who thought they were complex partial seizures, and 8.2% thought absence seizures were the least common. In com-
parison to a study conducted in Thailand, general tonic-clonic seizures had the highest percentage of all types, with
complex partial seizures at 11.8% and absence seizures at 33.6%. (Tiamkao et al, 2007). This gap in knowledge can lead
to misdiagnosis and inappropriate management of patients with epilepsy. In terms of epilepsy management, 34.4%
of medical students believed it could be cured, which was lower than Rahman's claim of 46.3% (Ab Rahman, 2005).
Meanwhile, 46.7% believed that epilepsy could be treated. According to the data presented, 18.9% of students have
misconceptions about the prognosis of epilepsy. Some respondents had inaccurate knowledge about the effects of
epilepsy, including stopping AEDs during pregnancy 9.1%, believing mothers would not be able to breastfeed 2.8%,
and avoiding sexual intercourse 6.6%. Most respondents 47.9% were aware that epileptics should not be allowed to
drive. In addition, 11.7% were aware that individuals with epilepsy should avoid working with machines. this finding
emphasizes the need for comprehensive education on the chronic nature of epilepsy and reflect the need for clear
and accurate information about the prognosis and management of epilepsy in medical curricula. One of the most
concerning findings was the high proportion of students (41.6%) who believed that placing something in the mouth of
a seizing person to prevent tongue biting was appropriate. This practice is not only ineffective but can also be danger-
ous, potentially causing airway obstruction. Only 23.6% correctly identified placing the person in a semiprone position
to prevent choking as appropriate first aid. The present findings are consistent with studies by (Kankirawatana, 1999),
(Dantas et al, 2001), (Fong & Hung, 2002). According to Senanayake et al, 64% of respondents who had first-aid
experience with seizures utilized potentially dangerous procedures, like sticking a piece of wood in their mouth. During
a seizure (Senanayake & Abeykoon, 1984). This indicates a critical need for comprehensive education and improved
training in first aid for seizures among medical students (Shihata et al, 2021). Interestingly, most students (94.0%)
reported being non-smokers, which may reflect a generally health-conscious population. Additionally, the distribution
of students' cumulative academic scores indicated a relatively high-achieving sample, with the majority falling into
the "Good" (41.3%) and "Very Good" (36.0%) categories. This suggests that the observed knowledge gaps are not due
to a lack of academic capability but rather inadequate education on epilepsy and seizure management.




Limitations & Future Directions

This study was limited to a single university in Libya and may not be generalizable to other contexts. Future research
should explore these issues across multiple institutions and incorporate qualitative methods to gain deeper insights
into students' beliefs and attitudes.

Implications for Education & Practice

The findings underscore the crucial need to strengthen first aid seizure management education within medical
curricula. Integrating interactive teaching methods, such as simulated seizure scenarios and case-based learning,
could enhance knowledge retention and promote the adoption of evidencebased practices (Tiamkao, et al, 2007).
Moreover, incorporating epilepsy awareness campaigns within universities and the wider community can help
dispel myths and reduce stigma (Young, et al, 2002).

Conclusion

This study reveals significant gaps in knowledge and misconceptions about first aid seizure management among
medical undergraduate students at Tobruk University. While students demonstrated a basic understanding of
seizures, there is a clear need for targeted educational interventions to address misconceptions, improve knowledge
of seizure types and first aid procedures, and dispel myths surrounding epilepsy and its management. Enhancing the
curriculum to include comprehensive and accurate information on epilepsy and seizure management is essential to
prepare future healthcare professionals for effective patient care.
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Published: 28-09-2024 ABSTRACT

Keywords: Background: Helicobacter pylori (H. pylori) infection is a signif-
Helicobacter pylori, Dyspepsia, Prevalence, Endosco- icant public health concern globally, particularly in developing
py, Gastric Biopsy, Libya. countries like Libya, where its prevalence remains high. This

infection is strongly associated with various gastrointestinal
diseases, including dyspepsia, peptic ulcers, and gastric cancer.
This study aimed to determine the prevalence of H. pylori
infection among adult patients presenting with dyspepsia at
the Gastrointestinal and Hepatology Clinic in Tobruk medical
centre, Tobruk, Libya.

Methods

A cross-sectional study was conducted at the Tobruk Medical Centre from

January to December 2023. A total of 205 adult patients (=18 years old) presenting with dyspepsia were enrolled
using a systematic sampling method. Patients with recent antibiotic use for H. pylori, prior gastric surgery, or severe
comorbidities were excluded. H. pylori infection was diagnosed using histopathological examination of gastric
biopsies obtained during oesophagogastroduodenoscopy. Data on patient demographics and clinical presentation
were also collected.

Results

[Under processing - This section will include the key findings of the study, such as the overall prevalence of H. pylori
infection in the study population and its association with demographic factors like age and gender].

Discussion

[Under processing - This section will discuss the findings in the context of existing literature on H. pylori prevalence in

Libya and other similar settings. The implications of the findings for clinical practice and public health interventions will
be explored].




Conclusion:

[Under processing - This section will summarize the main findings and their significance. It will also highlight the
limitations of the study and suggest potential avenues for future research].

Introduction:

Dyspepsia, commonly referred to as indigestion, encompasses a range of gastrointestinal symptoms that significantly impact patients' quality of
life. These symptoms often include epigastric pain, bloating, and nausea, which can be both distressing and debilitating (Talley & Vakil, 2005). One
of the most frequently implicated pathogens in dyspeptic patients is Helicobacter pylori (H. pylori), a gram-negative bacterium that colonizes the
gastric mucosa (Suerbaum & Michetti, 2002). The association between H. pylori infection and various gastrointestinal diseases, including peptic
ulcer disease, gastric cancer, and mucosa-associated lymphoid tissue lymphoma, underscores the importance of understanding its prevalence in
different populations (Wroblewski, Peek, & Wilson, 2010).

Libya, like many other developing countries, faces a substantial burden of H. pylori infection, which is often exacerbated by socio-economic factors
such as overcrowding, inadequate sanitation, and limited access to healthcare (Al-Moayed et al, 2018). Despite this, there is a paucity of data
regarding the prevalence of H. pylori among specific patient populations within the country. This study aims to address this gap by investigating
the prevalence of H. pylori infection in adult patients presenting with dyspepsia at the Gastrointestinal and Hepatology Clinic of Tobruk University

in Tobruk, Libya .

Understanding the prevalence and characteristics of H. pylori infection in Libyais crucial for several reasons. Firstly, it can guide clinicians in the
diagnosis and management of dyspeptic symptoms, potentially leading to more targeted and effective treatment strategies. Secondly, it can
inform public health initiatives aimed at reducing the incidence and transmission of H. pylori, thereby mitigating its associated complications.

Lastly, it contributes to the global epidemiological data on H. pylori, facilitating comparative studies and international health policy development

We utilized several diagnostic investigations to identify H. pylori infection among the participants. The primary methods used included the urea
breath test (UBT), stool antigen test (SAT), and histopathological examination of gastric biopsies obtained via endoscopy. The UBT is a non-invasive
test that measures the presence of urease activity associated with H. pylori, providing high sensitivity and specificity (Malfertheiner et al, 2017).
The SAT, another noninvasive method, detects H. pylori antigens in fecal samples and is considered reliable for initial diagnosis and post-treatment
monitoring (Gisbert & Pajares, 2004). In addition, histopathological examination remains a gold standard, allowing direct visualization of the bacteria
and assessment of gastric mucosal status (Chey et al, 2017). By employing these diverse diagnostic tools, the study aimed to accurately determine

the prevalence of H. pylori infection among dyspeptic patients in the clinical setting of Tobruk University

the critical importance of early detection and treatment of H. pylori in preventing gastric cancer. H. pylori infection is a well-established risk factor
for the development of gastric cancer, primarily due to its role in causing chronic gastritis, which can progress to atrophic gastritis, intestinal
metaplasia, dysplasia, and ultimately carcinoma (Wroblewski, Peek, & Wilson, 2010). Early identification and eradication of H. pylori can significantly
reduce the incidence of gastric cancer by interrupting this progression (Sugano et al, 2015). Moreover, studies have shown that H. pylori eradication
therapy not only prevents the development of gastric cancer in at-risk populations but also may reduce the recurrence of pre-cancerous lesions
(Fuccio et al, 2009). Therefore, integrating routine screening and treatment strategies for H. pylori in clinical settings, such as the Gastrointestinal

and Hepatology Clinic in Tobruk University, is essential for mitigating the long-term oncogenic potential of this infection and improving patient

outcomes.




Objective:
The aim of this study is to determine the prevalence of Helicobacter pylori infection among adult patients presenting
with dyspepsia at the Gastrointestinal and Hepatology Clinic in Tobruk medical centre, Tobruk, Libya.

Methodology:

This cross-sectional study was conducted to determine the prevalence of Helicobacter pylori infection among adult
patients presenting with dyspepsia at the Gastrointestinal and Hepatology Clinic in Tobruk medical centre, Tobruk,
Libya. The study was carried out at the Tobruk Medical Centre over a one-year period, from January to December
2023.

Ethical approval for the study was obtained from the Research Ethical Committee of Tobruk University. Informed con-
sent was obtained from all participants prior to their inclusion in the study, ensuring adherence to ethical standards
and protection of participants' rights.

The study population consisted of adult patients aged 18 years and above who presented with symptoms of dyspep-
sia. A total of 205 patients were recruited for the study, of which 100 were male and 105 were female. Participants
were selected using a systematic sampling method to ensure a representative sample.

Inclusion and Exclusion Criteria:

Inclusion Criteria:

-Adults aged 18 years and above.

-Patients presenting with symptoms of dyspepsia.

-Patients who provided informed consent.

Exclusion Criteria:

-Patients who had received antibiotic treatment for H. pylori in the past six months .
-Patients with a history of gastric surgery .

-Patients with severe comorbid conditions that might interfere with the study .

Diagnostic Procedure:

The primary diagnostic method for detecting H. pylori infection was the histopathological examination of gastric
biopsies obtained via oesophagogastroduodenoscopy (OGD). During the endoscopy, multiple biopsy samples were
taken from the antrum and corpus of the stomach.

The biopsy specimens were then processed and stained using hematoxylin and eosin (H&E) and Giemsa stains to
identify the presence of H. pylori.

Data were collected on patient demographics, clinical presentation, and biopsy results. The prevalence of H. pyloriin-
fection was calculated as the proportion of patients with positive biopsy results among the total number of patients
included in the study. Statistical analysis was performed using SPSS software version 25.0. Descriptive statistics,
including means, standard deviations, and percentages, were used to summarize the data. Chi-square tests were
performed to assess the association between H. pylori infection and demographic variables, with a p-value of <0.05
considered statistically significant. .

Results:
[Under processing - This section will include the key findings of the study, such as the overall prevalence of H. pylori
infection in the study population and its association with demographic factors like age and gender].




Discussion:

[Under processing - This section will discuss the findings in the context of existing literature on H. pylori
prevalence in Libya and other similar settings. The implications of the findings for clinical practice and
public health interventions will be explored].

Conclusion:
[Under processing - This section will summarize the main findings and their significance. It will also high-
light the limitations of the study and suggest potential avenues for future research].
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Published: 28-09-2024 ABSTRACT

Keywords: Background: Upper respiratory tract infection (URTIs) is one
Upper respiratory tract infections, knowledge, of the most common acute illnesses in children. Antibiotics
Attitude, Practices still continue to be given although most of these infections are

of viral origin. This inappropriate practice contributes or may
cause antibiotic resistance. This issue may be more common in

low- and middle-income countries. This study aims to evaluate

the knowledge and attitudes of /carers of children with upper
respiratory tract infections regarding antibiotic use and their
antibiotic administration practices in western part of Libya.

Methods

This is a cross-sectional survey study. It was carried out between March and June 2024 for parents/ carers aged > 17 years of age

with a child under 18 years’ old who came to the general pediatrics clinics of Zawia Medical Center and Sabratha Teaching Hospital.

Results

Four hundred forty-three parents/carers responded to the questionnaire. The majority of the responders (77.4%) chose physicians
as the main source of information about antibiotic use. Only forty percent of the participants agreed that most URTIs are viral in
origin and self-limiting iliness that does not need antibiotics. However, 54.4% of participants believed that antibiotics should not be
given to all children who have a fever. Nearly seventy percent of the responders were aware that inappropriate use of antibiotics
reduces antibiotic efficacy and will lead to bacterial resistance. Fever was the dominant symptom among others of URT], that
would make (59.4%) carers to visit physicians. Parents who never asked pediatricians to prescribe antibiotics for their children were
(36.3%).

Conclusion:

According to the results of the current study, parents'/carers’ have lack of knowledge about antibiotics in western Libya, though
generally it shows, to some extent, proper attitude and practices. Itisimportant to inform parents, pediatricians and pharmacists
about the use of antibiotics, and to be more careful about the prescribing of antibiotics, and if necessary, penalties should be

imposed by the government in order to prevent unnecessary antibiotic prescriptions.
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Tel: 009647721183160 Background:
R Eens Globally, people are starting to favor herbal medicines and dietary
Published: 28-09-2024 supplements as workable substitutes for prescription drugs. Aims: To
Keywords: identify and measure instances of adulteration in herbal medicines
Adulteration, Cyproheptadine, Dexamethasone, intended for weight gain that are marketed as natural herbal medi-
HPLC, Weight gain cines or supplements in the Iragi market, highlighting the potential
harm to consumers caused by the presence of cyproheptadine and
dexamethasone..
Method:

Selected herbal medications and dietary supplements that are claimed
to be natural and used for weight gain in a community pharmacy in
Iraq, were analyzed qualitatively and quantitatively using HPLC.
Results:

Out of the nine formulations analyzed, cyproheptadine was found in 7
of them, with a dose range of 2.65 to 8.6 mg/dosage unit. Dexametha-
sone was found at dosages ranging from 6.2 to 18.75 mg/dosage unit
in all formulations.

Conclusion:

A significant number of herbal medicines and dietary supplements
that were marketed under the scam of being natural were found to
have high concentrations of

pharmaceutical chemicals, which may have detrimental effects.
According to the study, cyproheptadine and dexamethasone were
added to a sizable number of herbal medicines sold for weight gain
in Iraqg, perhaps endangering the health of the patients




INTRODUCTION.

People are continuously trying to have the ideal body shape to look healthier and more attractive. It is hard to define an ideal body
shape since it is related to many intertwined factors including social, psychological, and physiological factors. Moreover, measure-
ments of ideal body shape were also developed including the body mass index and anthropometric measurements. Studies found
that subjects’ weight is the most important determinant of the ideal body shape (1-3). Whilst subjects with obesity were found to
complain about their overweight, lean subjects were also less satisfied with their body shapes. Studies in Westernized countries
found a tendency among young healthy subjects (17 - 32 years) to gain more weight in an attempt to have smarter bodies. Further-
more, athletes and bodybuilders are among the subjects who seek to increase their muscles and body mass. These studies also
found that the methods used to increase weight involved the increased consumption of calories, dietary supplements, and the use
of herbal medicines (4-8).

Herbal medicines have been utilized since ancient times for a variety of reasons, including maintaining health improving sexual
performance, bodybuilding, improving sports performance, and treating obesity (9-14). The number of side effects, pharmacolog-
ical interactions, and fatalities related to the use of herbal medicines are rising along with their increased use globally. During the
last decades, the reports of adverse reactions and fatalities have increased substantially. Worries have been raised over their
efficacy, purity, and potential adulteration because of a lack of regulations in many countries (15,16). The growing demand for
herbal medications makes the issue of adulteration of herbal medicines more difficult to solve. About 10% of herbal medicines
sold at local pharmacies and 50% of the products purchased online were discovered to be adulterated, respectively (17-19). These
adulterated products were claimed to be "all-natural” however, they were found to contain unreported synthetic ingredients that
enhanced their efficacy.

The most commonly reported adulterants found in weight gain products are cyproheptadine (CYP) and dexamethasone (DEX)
(Figure 1) since these medicines have appetite-stimulating effects and increase weight through water retention. Studies found that
herbal weight gain medications contain one or more active pharmaceutical ingredients including CYP, DEX, sildenafil, tramadol,

caffeine, and acetaminophen (20-22).

Figure 1 Chemical structures of cyproheptadine (A) and dexamethasone (B)

Analytical techniques have been developed to detect adulteration in herbal and counterfeit

medicines. Chromatographic techniques are utilized in the majority of research that reported 66 adulteration of herbal medicines
to determine the presence of the adulterants. The literature

showed various methods that have been developed to explore the presence and estimate of the

quantity of CYP and DEX in adulterated products (23). These methods include spectrophotometry

(24), kinetic spectrophotometry (25), liquid chromatography (26), high-performance liquid chromatography (HPLC) (27), HPLC
with mass spectrometry (HPLC/MS) (28), gas chromatography with mass spectrometry (GC-MS) (29) and electrochemical meth-
ods (30). HPLC is recognized as the most widely used method for routine analysis of declared and undeclared chemicals and
pharmaceuticals (31-32). This study aims to identify and measure

instances of adulteration in herbal medicines intended for weight gain that are marketed as natural in the Iragi market, highlighting

the potential harm to consumers caused by the presence of CYP and DEX. 2. Materials and Methods




2.1 Materials

CYP and DEX were used as reference substances. They were obtained as gifts from Pioneer

Company for pharmaceutical industries and the State Company for Drug Industry and Medical

Appliances, respectively. Acetonitrile of HPLC grade was obtained from EMD Millipore Corp (Taunton, MA, USA). The water was
distilled and deionized using the Millipore Milli Q Ultrapure technology. Nine herbal medicines and dietary supplements that claimed
to be natural and used for weight gain were bought from local pharmacies and herb shops.

2.2. Apparatus and Chromatographic Conditions

The HPLC system (Nexera LC-40B system, Shimadzu Co,, Kyoto, Japan) constituted of an SCL40 system controller, LC-40B solvent
delivery module, SIL-40C XR autosampler, CTO-40C column oven, SPD-M40 detector with a scanning wavelength spectrum
from 190 nm to 450 nm and a reversed-phase column of Eclipse Plus C 18 (Agilent Zobrax) column (150 mm x 4.6 mm) and was
equilibrated with mobile phase acetonitrile: water (ACN: H20) with different ratios for each active ingredient. Two pumps were
operated in the system; the first with a degasser module and the second with a mixing chamber. The flow rate was maintained at1
mL/minute, eluents were monitored with an ultraviolet (UV) detector at different wavelengths (280 and 254) nm for CYP and DEX
respectively, and the injection volume was 10 L and a total run time of 10 minutes. The tray configuration was 96 vials with a tray
cooling system.

2.3. Standard Solution Preparation

Accurately weighed 20 mg of CYP and 10 mg of DEX, working standards were transferred into a

100 mL volumetric flask and adjusted with acetonitrile: water (ACN: H20) in a volume ratio of (85:15) for CYP and (60:40) of the
same solvent mixture for DEX. After adding the solvent mixture, the prepared solutions were sonicated for 15 minutes. With the
diluent, the solutions were brought to their final volume to obtain CYP and DEX stock standard solutions. Then, solutions were
brought up to the final volume with the diluent to yield (CYP =0, 20, 40, 60, 80, and 100 g /mL, and DEX = 0, 10, 20, 30, 40, and
50 g/mL), the solutions were degassed and filtered through

0.22 m membrane filter.

2.4. Sample Preparation

Nine samples of herbal medicines and dietary supplements that were claimed to be natural and used for weight gain purposes
and marketed in Iraqgi pharmacies were selected. The contents of five tablets or capsules of each sample were pooled and the
exact equivalent of the content of one tablet or capsule was weighed and transferred to a 100 ml beaker. ACN: H2O in ratios of
85:15 and 60:40 were used for dissolving the sample contents to extract CYP and DEX respectively, in which they were added to
the 100 mL mark. Then, these samples were sonicated for 20 minutes and left overnight to ensure complete extraction of CYP
and DEX. The samples were then filtered

(using Whatman filter paper no. 1) into 100 mL flasks. Subsequent dilutions were carried out with the same solvent mixture. Then,
the samples were analyzed by HPLC to detect and measure the amount of CYP and DEX

2.5. Calibration Curve

Standard stock solutions for CYP and DEX were suitably diluted with specified diluent to obtain concentrations ranging from
(0-100 g/ml) and (0-50 g/ml) for CYP and DEX respectively. The absorbance of these solutions was measured using a UV
spectrophotometer. A wavelength of 280 nm was selected for CYP and 254 nm for DEX for measuring the absorbance of these
agents in the standard solutions as well as in sample solutions. From the measured area under the curve against each concentra-

tion, a calibration curve was plotted.




2.6 Method of Validation of The Parameters

In the present study, the most commonly reported active pharmaceutical ingredients that were anticipated to be present in
adulterated herbal medicines and dietary supplements were CYP and DEX. Therefore, the presence of these two ingredients
was evaluated qualitatively and quantitatively in the selected products. The used detection method was validated in terms of
accuracy, linearity, precision, sensitivity (limit of detection (LOD) and limit of quantitation

(LOQ)), and specificity to obtain accurate and precise measurements in accordance with the

International Council for Harmonization (ICH) guidelines (33).

2.6.1. Accuracy

The accuracy of the used methods was measured by determining the percentage of recovery. This was performed by measuring
the amount of CYP and DEX contained in a known number of tablets

of these medicines at three different times. The percent of recovery was calculated by the following

formula:

% Of Recovery = Measured amount of the medicine/ Known amount in a tablet x100

2.6.2. Linearity

The linearity of the HPLC method was assessed through the examination of different
concentrations of standard solutions of CYP and DEX. The linearity was obtained by using six
concentrations (0, 20, 40, 60, 80, and 100 g/mL) of CYP and (0, 10, 20, 30, 40, and 50 g/mL)
of DEX.

2.6.3. Precision
Precision as relative standard deviation (RSD) of the analytical method estimates the ratio between
the standard deviation and the mean of a sampled population (34). Both parameters were measured
in intra and inter-day. RSD% can be calculated as:

Standard Deviation

148 RSD%=_________x100

Mean

2.6.4. Sensitivity

The limit of detection (LOD) and limit of quantification (LOQ) of the CYP and DEX were

separately determined based on methods of the intercept and the average value of the slope. (i.e, 153 3.3 for LOD and 10 for LOQ)
ratio using the following equations designated by ICH guidelines.

154 L0OD =33 /S,LOQ =10 /S.Where, =the standard deviation of the response, S = slope of 155 the calibration curve. Table 2
shows LOD and LOQ for CYP and DEX.

2.6.5. Specificity
Specificity is the ability of the method to measure the analyte response in the presence of all the impurities that may arise from the
analyte and other conditions. The UV detector was set to a wavelength of 280 nm for CYP and 254 nm for DEX to display optimum

sensitivity. The method demonstrated excellent chromatographic specificity with no endogenous interference.




3. Results and Discussion

3.1. Validation of Parameters

Table 1 shows the results of the validation parameters. The method used showed an acceptable accuracy in which the percent of
recovery is 108.50% and 106% for CYP and DEX, respectively. Good linear relationships (R =0.9913) for CYP and (R =0.991) for DEX
were observed between the concentrations and corresponding area under the curves. The regression analysis was conducted for
slope, intercept, and correlation coefficient values. The equations of the calibration

curves obtained were (y=69.401x-224.87) and (y=117.84x-331.05) for CYP and DEX,

respectively, as shown in Figure 2.

The method used also shows a high sensitivity, in which the LOD and LOQ for CYP were 0.934 g/mL and 2.832 g/mL, and for DEX
were 0.949 g/mL and 2.87 g/mL (Table 1).

Table 1 The results of validation methods

Variables Cyproheptadine Dexamethasone o 1
Accuracy (% recovery) 108.50% 106% % =
Lmeanty (R?) 09913 0.991 o
Precision (%0RSD) 275 338 ' c {ug/mL) J -
Concentration (Ug/m
Sensitivity (LOD and LOQ)
LOD 0.934 pg/mL 0.949 pg/ml
LOQ 2.832 pg/mL 287 pg/mL i
= _ i

Concentration (ug/mL)

Figure 2 Calibration curves of standard cyproheptadine (A) ond dexamethasone {

3.1. Chromatography Results

The presence of CYP and DEX in the adulterated weight gain products was determined by comparing them to high purity standards,
using the retention time of HPLC with UV and diodearray detection. The presence of a 3-keto-4-ene in the ring of the steroids
(Figure 1) causes strong absorption at 240 nm and was monitored at 254 nm. HPLC chromatograms of standard, tablets of CYP
and DEX and a weight gain product are shown in Figure 3. These chromatograms indicate that these samples have many peaks,
including CYP, DEX, and other compounds. Peaks with retention times of 1.63 minutes and 4.09 minutes in samples coincided with
signals of standard CYP and DEX respectively. Under the same chromatographic conditions, the retention time of the nine samples

was measured by HPLC and compared with the retention time of standard CYP and DEX as shown in Table 2.
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Product name | Retention time for cyproheptadine | Retention time for dexamethasone
Figure 3 The HPLC chromatograms of a (Al) standard T ' rention @ 14??1) o fenfion @ o5 !
cyproheptadine, (A2) cyproheptadine <7 i 105
tablet and (A3) for a weight gain product, (B1) standard S3GG 1369 305
dexamethasone, (B2) for dexamethasone tablet and (B3) S4HF 1473 3.946
for a weight gain product S5 HS 1467 3.953
Table 2 Retention times of the nine samples analyzed by s616 146 3956
HPLC and compared with the retention time of standard S o g
) S8 IS+ 1482 3.947
cyproheptadine and dexamethasone oA P o
Tablet 1.608 3.947

3.2 Quantitative investigation of cyproheptadine and dexamethasone contents in nine herbal medicines and dietary
supplements

Product Name Dosage Form Quantity Of Quantity Of
A quantitative investigation of CYP and DEX contents in nine herbal cyproheptadine dexamethasone
medicines and dietary supplements used for weight gain sold in S1FY Tablets 0 950
Iraqi pharmacies and herb shops was conducted. The measurement  [gyp Tablets 0 735
results are given in (Table 3). 3 G0 Capsules 265 154
Table 3 Quantitative investigation of cyproheptadine and dexamethasone SAHF Tablets 755 6.20
contents in nine herbal medicines and dietary supplements S5 HS Tablets 335 1335

S61G Tablets 5.85 1875

S7 JF+ Tablets 2.77 981

S8 IS+ Tablets 3.54 13.40

S9PA Tablets 6.50 17.50

4. Conclusions

In this study, the presence of CYP and DEX were qualitatively and quantitatively investigated in nine herbal medicines and dietary
supplements used for weight gain. The method showed good linearity, recovery, and sensitivity. The LOD and LOQ were (0.934
and 2.832 g/ml) for CYP and (0.949 and 2.87 g/ml) for DEX respectively. A previous study that analyzed the same products with
the use of a spectrophotometer showed a similar result with higher LOD and LOQ (1.57 and

5.23 g/mL) for CYP and (0.99 and 3.01 g/mL) for DEX respectively (22). The difference in results may arise from the application of
different methodologies for sample preparations.

The results of the current study were also in line with Ahmed et al, (2024) study, in which CYP was found in seven samples and
DEX was found in all samples in quantities ranging from (3.2122.50 mg) for CYP and (3.75-15.50 mg) for DEX (22). The difference
in the concentrations found in the two studies is attributed to the different analytical techniques.

The finding of this study suggests that the results of the HPLC method of detection and quantification are similar to the results of
simple chromatographic techniques like spectrophotometry. These techniques can be used to determine adulteration in herbal
and dietary supplements that claim to be natural. Since these products pose a major threat to public health; hence action must be
taken to stop their widespread marketing.
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ABSTRACT

Frequent administration of ophthalmic drops associated with poor
patient compliance. This problem can be resolved by different
methods. The development of ophthalmic in-situ gel is one of these
methods. The aim of this study is to formulate ophthalmic in-situ gel
of ciprofloxacin using a blend of two different poloxamers (P407
and P188) as gelling agents. The principle of this work based on the
idea that the administered solution will be converted into a gel upon
contact with the eye mucous membrane.

Methods: Seven different formulas were prepared by using different
ratio of two different polymers named (P407) and (P188). Both of
these polymers are temperature-dependent polymers that are
going to be converted into gel upon increasing the temperature.
However, each polymer has its own gelation temperature. The
physical and chemical characteristics of the prepared ciprofloxacin
ophthalmic in-situ gel were evaluated. These evaluations included
the appearance, pH, drug content, gelling capacity, and sterility

test. Furthermore, viscosity at different shear rates and different
temperatures were investigated and the gelation temperature as
well. Fourier transform infrared spectroscopy (FTIR) was used to
study the compatibility of the polymer with the drug. In addition, the
work included measuring the in vitro release of the drug.

Results: No incompatibility between poloxamers and ciprofloxacin
was detected as FTIR results demonstrated. A pseudoplastic
behaviour was observed as the viscosity decreased upon increasing
the shear rate. Furthermore, a release study showed that thereis a
prolonged release from certain formula. All the prepared formulas
were looked clear, having pH within acceptable range.




INTRODUCTION.

The ophthalmic administration of antibiotics as eye drops is one of the most widely used topical treatments against
various eye infections. However, to preserve optimal concentration at the site of infection, the conventional ophthal-
mic formulations need to be administered very frequently as the rapid turnover of tears and elimination of drugs
through nasolacrimal drainage leads to reduced the ocular availability of ophthalmic drops. Therefore, it is imperious
to preserve optimal antibiotic concentration at the ocular surface without frequent administration to increase thera-
peutic efficiency and patient compliance (Abbas et al. 2022).

To overcome these limitations, in-situ gels can be a possible alternate to eye drops as they behave as freeflowing
liquid before instillation into the eyes and convertinto gel upon application due to change in temperature, pH or ionic
concentration (Zeeshan et al. 2022). Even though several in-situ gelling systems have been established, thermosensi-
tive in situ gels are very interesting due to their instant response to an alteration in the surrounding environment tem-
perature (Cheng et al. 2016).

Poloxamers are non-ionic triblock copolymers, showing amphiphilic properties. Poloxamer 407 is one of the best used
thermosensitive polymers, owing to its many advantages such as safety, biocompatibility, reversible sol-gel transition
manners at certain polymer concentration and temperature (Gugleva et al. 2020)

Poloxamer 407 show a concentration-dependent gelling capacity. So, at low concentration, P407 solution will lose
gelation ability, and at high concentration, the gelling will occur. Gelation temperature of P407 is less than room
temperature (Huang et al. 2016).

Huang et al. studied a combination of Poloxamer 407 and Poloxamer 188, formulating in situ gel of betaxolol hydro-
chloride, with gelation temperature near to physiological one. So combination the two polymers is a good approach
for modifying gelation temperature (Huang et al. 2016). Another approach to achieve optimal transition temperature
and to enhanced mechanical strength of gel and/or mucoadhesion is by adding of bioadhesive polymers (e.g. cellulose
derivatives like HPMC, polyacrylic acid polymers or chitosan) to the formulation (Jumelle et al. 2020).

The aim of the study was to formulate ciprofloxacin thermoresponsive in situ gel for ophthalmic use. To accomplish
this objective the gelation properties of Poloxamer 407 and Poloxamer 188 in relation to polymer concentration and
use of mucoadhesive hydroxypropyl methylcellulose were studied and optimal conditions were assessed. Rheological,
as well in vitro release studies of formulations were carried out.

Materials and methods

Ciprofloxacin hydrochloride was supplied by the Pioneer company for the pharmaceutical industry, Pluronic®F127 (p407) (Sigma
Aldrich CO. USA), Pluronic®F-68 (p188) (Transhuman technologies LTD,UK.), hydroxypropyl methylcellulose (HPMC) (HIMEDIA),
sodium chloride (Akzonobel, Denmark), sodium bicarbonate (Solvay, Germany), Calcium chloride dihydrate (VIGROUS Group,

China), Sodium acetate (Merck, Germany). All other chemicals were of analytical grade
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Method of preparation

even formulas of ciprofloxacin HCl in-situ gel were prepared by using different combinations of P407 and P188 with different
concentrations of HPMC (table 1).

The cold technique was used to make the poloxamer solutions (Qi et al. 2007). A quantity of acetate buffer pH 4.5 was cooled to
4 °C. Then, while stirring, P407 and P188 were gradually added to the acetate buffer. After that, the P188 and P407 solution was
refrigerated overnight to allow the polymers to completely dissolve. HPMC, a mucoadhesive agent, was dissolved in hot acetate
buffer, cooled to 4 °C, and added to polymer solutions as needed. The sodium chloride and benzalkonium chloride were added
after the ciprofloxacin HCl had been dissolved in the acetate buffer. Later, the drug solution and polymer solution were combined.

The various formulations were then autoclaved for 20 minutes at 121 °C and 15 psi to sterilize them.

Table 1: Different formulas of ophthalmic in-situ gels of ciprofloxacin Hcl with their compositions

Formula | Ciprofloxacin Hel P407 P1588 HPMC Benzalkonium | Sodium
percentage percentage | percentage percentage chloride chloride
percentage Equivalent to
F1 0.3 17.5 0.0 0.0 0.02 0.9 %
F1 0.3 17.5 17.5 0.0 0.02 0.9 %
F3 0.3 17.5 5.83 0.0 0.02 0.9 %
F4 0.3 17.5 35 0.0 0.02 0.9 %
F5 0.3 17.5 35 0.2 0.02 0.9 %
F6 0.3 17.5 35 0.4 0.02 0.9 %
Evaluation F7 0.3 175 35 0.6 0.02 0.9 %

1. pH

The pH values of all formulas were measured using digital pH meter which was calibrated before use with standard buffer solutions
of pH 4 and pH 7.

2. Visual appearance

All prepared formulas were assessed for clarity by visual observation against black and white backgrounds (Alkotaji, Ismail, and
Alnori 2022).

3. Evaluation of gelation temperature

The gelation temperature of the formulations was assessed by using test tube inversion method (Zhang et al. 2014). 2 milliliters of
formulations were closed in a test tube and placed in thermostatically controlled water bath. Temperature was gradually raised up
by 0.5 C/min, starting from 20 Cup to 40 C and at every temperature point the sample was allowed to equilibrate for a minute
and then the test tube was reversed at 90 . The temperature at which no flow upon inversion was noticed was considered as the
gelation temperature.

4. Evaluation of gelling capacity

To find the optimal formula suitable for usage as in situ gelling systems, all formulations were tested for their ability to gel. The
gelling capacity was assessed by adding a drop of the solution to a vial containing 2 ml of freshly made simulated tear fluid with
pH 7.4, observing the gel formation, and timing the gelation (Wadetwar, Agrawal, and Kanojiya 2020).

5. Assay of active ingredient

The ciprofloxacin Hcl content was determined by taking 0.2 ml of each formula and complete the volume with acetate buffer pH
4.5 to 100 ml. Ciprofloxacin Hcl concentration was then determinded by determining the absorbance of samples at 278 nm by
using UV-Vis spectrophotometer (Al-bazzaz and Alkotaji 2018)

6. Rheometry

Rheological properties of all formulas were measured by using brookfield viscometer associated to a digital thermostatically
controlled circulating water bath with spindle SC4-18. The sample was placed in double jacket small volume adaptor and viscosity

was determined for each sample at different shear rates and different temperatures. The angular velocity increased gradually

from 0.1 to 50 rpm, while the temperature increased from 22°C to around 36°C.




7. Bioburden testing

Utilizing fluid thioglycolate medium and soybean-casein digest media, sterility tests were conducted for aerobic/anaerobic
bacteria and fungi in order to determine the presence of viable microorganisms. A sterile syringe was used to remove two
milliliters of the mixture, which was then aseptically transferred to thioglycolate medium and soybean-casein digest medium.
The inoculated media were incubated for 14 days at 20-25 °C for the soybean-casein digest medium and 30-35 °C for the fluid
thioglycolate medium (Nair et al. 2018).

8. In vitro release study

In order to assess the release profile, a modified dissolution test was employed (Al-bazzaz and Al-kotaji 2018). For the experiment, a
glass cylinder with dimensions of 2.3 x 8 cm that was open on both sides was employed. A piece of Whatman® membrane that had
previously been soaked in STF for an overnight was taken and secured to one end of the cylinder using parafilm and an elastic ring.
On the membrane, precisely one ml of the formula was applied. In addition, the glass cylinder was connected to the USP apparatus |,
in place of the basket. After that, the cylinder was placed in 200 ml of release medium that was kept at a temperature of 37 £0.5 °C
so that the membrane barely touched it. The device shaft's speed was set to 50 rpm. At intervals of 30 m, 60m, 120m,180m,240m,
360m, 480m and 600m, aliquots were taken out and replaced with equal amounts of the dissolving media. Aliquots were filtered
before being subjected to UV spectrophotometric analysis at 272 nm. The cumulative proportion of medication released was calcu-
lated and shown against time.

9. Compatibility study

The FT-IR spectra of ciprofloxacin, P407, P188 alone and their physical mixture were captured using an FTIR spectrometer. The
sample was applied in an adequate quantity (2-4 mg) to create a thin film that covered the diamond window.

10. Statistical analysis

The experimental data were analyzed using Origin software (version 8.0, OriginLab), one-way Analysis of Variance (ANOVA) test
was conducted and a p-value of less than 0.05 was considered as the required level of significance (n = 3).

2. Visual appearance

All prepared formulas were assessed for clarity by visual observation against black and white backgrounds (Alkotaji, Ismail, and
Alnori 2022).

3. Evaluation of gelation temperature

The gelation temperature of the formulations was assessed by using test tube inversion method (Zhang et al. 2014). 2 milliliters of
formulations were closed in a test tube and placed in thermostatically controlled water bath. Temperature was gradually raised up
by 0.5 C/min, starting from 20 C up to 40 C and at every temperature point the sample was allowed to equilibrate for a minute
and then the test tube was reversed at 90 . The temperature at which no flow upon inversion was noticed was considered as the
gelation temperature.

4. Evaluation of gelling capacity

To find the optimal formula suitable for usage as in situ gelling systems, all formulations were tested for their ability to gel. The
gelling capacity was assessed by adding a drop of the solution to a vial containing 2 ml of freshly made simulated tear fluid with
pH 7.4, observing the gel formation, and timing the gelation (Wadetwar, Agrawal, and Kanojiya 2020).

5. Assay of active ingredient

The ciprofloxacin Hcl content was determined by taking 0.2 ml of each formula and complete the volume with acetate buffer pH
4.5 to 100 ml. Ciprofloxacin Hcl concentration was then determinded by determining the absorbance of samples at 278 nm by
using UV-Vis spectrophotometer (Al-bazzaz and Alkotaji 2018)

6. Rheometry

Rheological properties of all formulas were measured by using brookfield viscometer associated to a digital thermostatically
controlled circulating water bath with spindle SC4-18. The sample was placed in double jacket small volume adaptor and viscosity
was determined for each sample at different shear rates and different temperatures. The angular velocity increased gradually

from 0.1 to 50 rpm, while the temperature increased from 22°C to around 36°C.



Results and discussion
Clarity and pH

Formulations that are opaque could cause vision blur and are not preferred by the patient. Clarity is therefore a highly
desired quality in ophthalmic formulations. The in-situ gel formulations for ciprofloxacin Hcl were all transparent and
clear. According to table 2, all formulations had pH values that ranged from 4.65 to 4.78. These values meet pharmaco-
peial specifications.

Evaluation of gelation temperature

For ease of delivery into the eye as drops, the ideal in-situ gel ocular system should be a liquid with low viscosity at
room temperature (about 23 °C). To prolong drug release, it should, however, go through a phase transition into a gel
at physiological temperature (37 °C) in the ocular cul-de-sac.

Table 2 shows the gelation temperature of all formulas.

The temperature of gelation is affected by the combination of two different forms of poloxamer. The temperature
of gelation increased when P188 and P407 were combined. P407:P188 ratios for F4, F3, and F2 are 5:1, 3:1, and 1:1,
respectively. For F2, F3, and F4, the gelation temperature increased to approximately 38, 39, and 35 °C, respectively,
as opposed to 26 °C for F1, which contained P407 alone.

P188 is more hydrophilic and has a lower ratio of polypropylene oxide units to polyethylene oxide units per mole. This
lower ratio (0.19) for P188 in comparison to (0.32) for P407 may be the cause of the increase in gelation temperature
(Abdeltawab et al. 2022). Therefore, it might disrupt the hydration layers that surround the hydrophobic region of
P407 molecules. This is explained by the fact that the relatively hydrophilic PEO blocks and water form a lot of hydro-
gen bonds, which raises the energy needed to break those bonds and, as a result, raises the temperature at which the
sol-to-gel transition occurs. This is consistent with many of previous works (Abdeltawab et al. 2021; M.A. Fathalla et
al. 2017; Zhang et al. 2014; Sawant, Dandagi, and Gadad 2016).

Asasutjarit et al. developed thermo-responsive diclofenac sodium ophthalmic in-situ gels with a variable gelation
temperature by mixing P188 (8, 11, or 14%) with 20% P407. While using a 20% P407 alone has a gelation temperature
of 20.8 °C, the combination of 20% P407 with 8% P188 raised the gelation temperature to 27.2 °C (Asasutjarit et al.
2011).

Table 2 Characteristics of various formulas of ocular in-situ gels of ciprofloxacin Hcl. Values represent mean * SD. (n = 3)

Formulas | pH clarity Transparency | Temp. Gelling Ciprofloxacin
Sol/gel °C | capacity Hcl content
%o

F1 4652001 | Clear transparent 268201 ++ 97 4=0.03

F2 4.74£0.00 | Clear transparent 38003 + 101.56+0.9
5

F3 4.78£0.00 | Clear transparent 3902005 |+ 102.66+1.1

F4 4.74£0.00 | Clear transparent 3524039 | ++ 102.5£0.03
5

F5 4.69£0.00 | Clear transparent 3802 + 100.06=1.52
5

Fo 4.69+0.00 | Clear transparent 3555009 | ++ 104 3028

F7 4.70£0.00 | Clear transparent 349201 +++ 96.9=0.5




Gelling capacity

Table 2 displays the gelling capacity of all formulations. F1 displayed quick gelation and persisted in the gel state for along time. The
optimum formulation should quickly gel in the ocular cul-de-sac and the insitu gel should maintain its integrity without degrading or
dissolving (Pandey et al. 2021). F1 and F7 demonstrated significant gelling capacities (i.e, quick gelation and persistence for a long
time), whereas F4 and F6 shown intermediate gelling capacities (i.e.immediate gelation and remains for few hours).

Ciprofloxacin Hcl content

In accordance with the pharmacopieal assay's requirements (90-110%), all formulations' drug content ranged from 94.01 to
102.59%, as indicated in table 2.

Rheological studies

As a function of temperature and shear rate, the rheological behaviors of various in-situ gel systems were examined.

The viscosity of each formula (F1-F7) at 10 rpm and 22 °C is shown in Figure 1.
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Figure 1: Viscosity of in-situ gel formulas (F1-F7) at 22 *C. [n=3, Data presented as mean)
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it also increases the shear forces that occur during blinking, which
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N . . ro [——mae may discomfort and harm the ocular epithelia. Itis crucial to deter-
ol - mine whether the formula exhibits Newtonian or non-Newtonian
g: E': \ rheological behavior. The formula that exhibits pseudoplastic shear
;: K T~ thinning under high stress is frequently preferred because the

ocular shear rate varies from 0.03 s-1 during inter-blinking periods
= r to 4250-28,500 s-1 while blinking (Almeida et al. 2014).
Figure 2 illustrates how the formulas encoded F1, F3 to F7 display

Newtonian behavior at 22°C (i.e, a nonphysiological condition)

Viseosity (cP)

. and non-Newtonian shear thinning behavior at 36°C (i.e., a physio-
. logical condition). This is in consistent with a number of studies

- ’ (Dasankoppa et al. 2017; Paradkar and Parmar 2017), which mani-
Figure 2: Viscosity versus shear rate of all formulas at 22 "Cand 36 °C. (n=3, Data presented asmean)  fasted that increasing contact duration and reducing eye discom-
fort after administration can be achieved with high viscosity
under low shear rates and low viscosity under high shear rates.
F2 has shown non-Newtonian behavior under physiological and
non-physiological circumstances. Consequently, F2 is not suitable
for instillation into the eye. The high viscosity at low shear force
could be due to the, relatively, high poloxamer content in this

formula.
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Different concentrations (0.2, 0.4, and 0.6%) of the viscosity modifier HPMC were used. It is evident that raising the HPMC content
causes the formula's viscosity to increase, as seen in

figure 1.

This could be a result of the fact that block copolymer P407 thermosensitive gels are believed to be developed by hydrogen
bonding in aqueous systems, brought on by the attraction of the oxygen atom in poloxamer ether to the protons of water. By
using hydroxyl-containing substances like cellulose derivative (HPMC), the number of hydrogen bonds is predicted to rise, raising
the observed viscosity of the produced formulations (Mansour et al. 2008). Figure 3 demonstrated the behavior of all formulas
including the profile of F5,F6 and F7, which contain the different concentrations of HPMC, 0.2,0.4 and 0.6%, respectively.
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Figure 3: Viscosities at 0.1 rpm of different poloxamer formulas at different temperatures. (A) 17.5% P407, 1:1, 3:1 and 5:1 of
P407:P188 for F1, F2, F3 and F4 respectively. (B) 5:1 of P407:P188 formulas with 0.2, 0.4 and 0.6 % of HPMC for F5, F6 and F7
respectively.

Bioburden test

For the duration of the product's shelf life, every ophthalmic product must be sterile in its final container. Because it provides the
best assurance of sterility for the finished product, terminal sterilization is favored. When cultured for 14 days in fluid thioglycolate
broth medium at 30-35 °C and in soybean-casein digest medium at 20-25 °C, the studied formula passed the test for sterility since
there was no appearance of turbidity and no indication of microbial development.

In-vitro drug release study

Figure 4 compares the chosen formula (F7) release profile to the commercial eye drop solution, in which practically all of the cipro-
floxacin Hcl was released instantly within 10 minutes. This finding suggests that the chosen in-situ gel formulation has a biphase
release with prolonged release in-vitro as opposed to the extremely short release of the commercially available ciprofloxacin eye
drop formulation

"
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Figure 4: Drug release from the selected formula (F7) in comparison to the marketed eye drop. n=3;

Data are expressed as mean £ 5D




Compatibility study

Ciprofloxacin Hcl, P407 and P188 did not exhibit any chemical interaction, according to FTIR results.

Comparing the IR charts of ciprofloxacin alone (Figure. 5, a), P407 alone (Figure. 5, b), P188 alone (Figure. 5, c) and
the IR chart of the physical mixture of ciprofloxacin HCI, P407 and P188 reveals no additional peaks emerging and
no discernible shift in peaks (fig. 5, d).
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Figure 5: FTIR spectra for ciprofloxacin hydrochloride compatibility with polymers. ciprofloxacin hydrochloride (a), (P407) (b), (P188) (c) and the physical mixture of

ciprofloxacin Hcl, poloxamer 407 and poloxamer 188 (d). Conclusion

Based on the results of this study, it is possible to make the conclusion that ciprofloxacin Hcl will be successfully
developed as a mucoadhesive thermo-reversible system for the treatment of eye infections. In comparison to
commercially available conventional eye drops, the in situ forming gel formulation of ciprofloxacin Hcl, consisting
of P407/P188/HPMC (17.5/3.5/0.6%, wt/wt), demonstrated optimal mucoadhesion properties, prolonged drug
release, with a decreased frequency of administration, and a predicted consequent increase in patient compliance.
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Is health literacy associated with antibiotic use, knowledge, and awareness
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Objective

E mail: eisasaleh1987@tu.edu.ly
Cellphone: +218927441709 Background

Antibiotic resistance is a global public health concern, especially

Published: 28-09-2024 in developing countries, where antibiotic misuse is widespread.
However, studies investigating relevant factors, particularly in
youth, are limited. This study examined the levels of health liter-
acy (HL) and their association with antibiotic use, knowledge
of antibiotics, and awareness of antibiotic resistance among
non-medical Tobruk University students in Tobruk, Libya.

Methodology:
A web-based observational cross-sectional descriptive study was conducted using a “Google Form” to obtain
responses from non-medical university students during June and July 2023.

Results:

Out of 150 participants that filled out the web-based survey, 150 gave their consent for voluntary participation and
completed the questionnaire. The mean age of the study participants was 20 years. The proportion of females (54%)
was slightly higher than that of males (45.3%). Half of the respondents (50%) used antibiotics to treat diseases caused
by viruses, and another (72.7%) of them said that antibiotics speed up the treatment of colds and coughs. We also
found that last year, only (57.3 %) of them used antibiotics without a doctor’s prescription.

Conclusion:

The current study showed that the students were from different non-medical colleges at the University of Tobruk.
Also, it has been observed that gaps in terms of knowledge, attitude, and awareness regarding antibiotic use among
students were observed. National Center for Disease Control - Libya should target these gaps, aiming to increase
awareness of proper antibiotic use and its association with drug resistance. Enforcing antibiotic regulations at a
national level is paramount to targeting over-the-counter sales; hence, reducing self-medication and high rates of
consumption.




Recommendations:

Incorrect and indiscriminate use makes bacteria resistant to antibiotics. This is very dangerous and
cannot be underestimated, as over time, antibiotics will lose their effectiveness and bacterial diseases
will spread again.

Random or incorrect use of antibiotics increases the cost of treatment for the patient. The antibiotic will
not be effective in eliminating the disease, so the patient will resort to using many medications without
any benefit.

Random use of antibiotics results in side effects, mild or severe, the most important of which are the
occurrence of cases of diarrhea and severe allergic reactions that may lead to death in some cases.
Education must be done about the dangers of indiscriminate use of antibiotics among students in
non-medical specialties, as well as the general public, through seminars and lectures, and the state
must have a greater role in confronting this problem.
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ABSTRACT

Glass ionomer cements (GICs) have become essential in pediatric
dentistry due to their unique properties and versatile applications.
This literature review aims to explore the current knowledge of GICs
in pediatric dental practice, focusing on their properties, clinical ap-
plications, performance, and recent developments. The review high-

lights the significance of GICs in various pediatric dental procedures,

including treatments, preventive applications, and as luting agents.
While GICs offer numerous advantages such as fluoride release,
chemical adhesion, and biocompatibility, they also have limitations
in terms of mechanical properties. Recent advancements, including
resin-modified and nano-filled GICs, show promise in addressing
these limitations. This review concludes that GICs remain a valuable
material in pediatric dentistry, with ongoing research to enhance
their properties and expand their applications.

Glass ionomer cements (GICs) have revolutionized pediatric dentistry since their introduction by Wilson and Kent
in the early 1970s (Wilson & Kent, 1972). These materials offer a unique combination of properties that make them
particularly suitable for use in children's dental care. GICs are known for their ability to chemically bond to tooth
structure, fluoride release and recharge capabilities, and biocompatibility (Sidhu & Nicholson, 2016). /[1 2].

The management of dental caries in children presents unique challenges, including behavior management, limited
cooperation, and the need for preventive approaches. GICs address many of these challenges, making them an
indispensable tool in the pediatric dentist's armamentarium. This review aims to explore the current literature on
glass ionomer cements, focusing on their properties, applications, clinical performance, and recent developments

in pediatric dentistry [3-5].
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The main properties of Glass lonomer Cements are presented in the following points:

A.Chemical composition and setting reaction

GICs are composed of a powder containing fluoro aluminosilicate glass and a liquid consisting of polyacrylic acid and water. The
setting reaction occurs through an acid-base reaction between these components, resulting in a cross-linked matrix (Mount, 1998).
This setting process occurs in two phases: an initial set within minutes and a maturation process that continues for several months,

leading to improved mechanical properties over time.

B.Adhesion mechanism

One of the most significant advantages of GICs is their ability to form a chemical bond with tooth structure. This adhesion occurs
through ionic exchange between the carboxyl groups of the polyacrylic acid and calcium ions in the hydroxyapatite of enamel
and dentin (Yoshida et al, 2000). This chemical bonding contributes to the material's excellent marginal seal and minimizes

microleakage.

C. Fluoride release and recharge
GICs are renowned for their ability to release fluoride over an extended period, which contributes to their cariostatic effect.
Additionally, they can be recharged with fluoride from external sources, such as toothpaste or fluoride gels, maintaining their

protective effect (Wiegand et al, 2007). This property is particularly beneficial in high-caries-risk pediatric patients.

D. Biocompatibility
GICs exhibit excellent biocompatibility with pulpal tissues, making them suitable for use in deep cavities and as indirect pulp-cap-
ping materials (Nicholson & Czarnecka, 2008). This characteristic is especially valuable in pediatric dentistry, where pulp preserva-

tion is often a priority.

Applications in Pediatric Dentistry
A. Restorative procedures

GICs are widely used for Class | and |l restorations in primary teeth. Their ease of placement and chemical adhesion
make them particularly useful in young, potentially uncooperative patients. The Atraumatic Restorative Treatment
(ART) technique, which utilizes hand instruments and GICs, has proven especially beneficial in managing early child-
hood caries and in community-based settings (Frencken, 2014).

B. Preventive dentistry. [7].

As fissure sealants, GICs offer an alternative to resin-based materials, particularly in partially erupted molars where
moisture control is challenging. A systematic review by Mickenautsch and Yengopal (2011) found no difference in
caries-preventive effect between GIC and resin-based sealants. GICs are also used as interim therapeutic restorations
in high-risk patients, providing both restorative and preventive benefits.

C. Luting agents [8].
GICs serve as excellent luting agents for stainless steel crowns and orthodontic bands in pediatric patients. Their
fluoride-releasing properties may help prevent demineralization around these appliances (Millett et al.,, 2016).




Clinical Performance [16, 17].
A.Longevity of restorations

Studies have shown that GIC restorations in primary teeth can have acceptable longevity, particularly for
single-surface restorations. A systematic review by Mickenautsch and Yengopal (2010) found no differ-
ence in longevity between GIC and amalgam restorations in primary teeth. However, their performance
in multisurface restorations may be less predictable compared to other materials like composite resins
or amalgam.[9].

B.Comparison with other restorative materials

While GICs may not match the mechanical properties of composite resins or amalgam, their unique benefits
often make them a preferred choice in specific clinical situations, especially in high-caries-risk patients. A
randomized clinical trial by Ersin et al. (2006) found comparable success rates between GIC and composite
resin restorations in primary molars after two years. [9, 10].

Factors affecting clinical success

Proper case selection, moisture control during placement, and appropriate finishing and polishing tech-
niques significantly influence the clinical success of GIC restorations (Frankenberger et al,, 2009). [9-11].

Recent Developments [11-13]
A.Resin-modified glass ionomers (RMGls)

These materials incorporate resin components to improve mechanical properties while maintaining the
advantages of conventional GICs. RMGls have shown improved wear resistance and flexural strength
compared to conventional GICs (Sidhu, 2011).

B.Nano-filled glass ionomers

The addition of nano-sized particles aims to enhance the material's strength and wear resistance. Studies
have shown promising results in terms of improved mechanical properties and surface characteristics
(Mitra et al, 2011).

C.Bioactive glass additions

The incorporation of bioactive glass into GICs is being explored to potentially enhance remineralization and
antibacterial properties. Preliminary studies have shown promising results in terms of enhanced mechanical
properties and bioactivity (Yli-Urpo et al,, 2005). [11-13].




Mechanical Properties of Glass lonomer Cements [14-18].

A.Compressive strength

The compressive strength of GICs is generally lower than that of composite resins and amalgam. However, it improves
over time as the material continues to mature. Xie et al. (2000) reported that the compressive strength of convention-
al GICs ranges from 100 to 200 MPa after 24 hours, increasing to 200-300 MPa after one month.

B.Flexural strength
The flexural strength of GICs is also lower compared to composite resins. Conventional GICs typically exhibit flexural
strengths between 20-40 MPa, while resin-modified GICs show improved values of 60-80 MPa (Pameijer, 2012).

C.Wear resistance

GICs generally have lower wear resistance compared to composite resins and amalgam. This property limits their use
in high-stress areas, particularly in permanent teeth. However, in primary dentition, where restorations are required for
a shorter duration, the wear resistance is often adequate (Yip et al, 2001).

Biological Interactions

A. Remineralization potential

The fluoride release from GICs contributes to their remineralization potential. Ngo et al. (2006) demonstrated that
GICs could induce the formation of an ion-exchange layer at the tooth-restoration interface, promoting remineraliza-
tion of the surrounding tooth structure.

B. Antibacterial properties

GICs exhibit some inherent antibacterial properties, primarily due to the release of fluoride and other ions.
Vermeersch et al. (2005) found that GICs could inhibit the growth of cariogenic bacteria such as

Streptococcus mutans, although the effect was less pronounced compared to materials specifically designed for
antibacterial action.

Clinical Considerations in Pediatric Dentistry [19-22]

Moisture tolerance

One of the significant advantages of GICs in pediatric dentistry is their relative tolerance to moisture during place-
ment. This property is particularly beneficial when treating young children or in situations where ideal isolation is
challenging (Khoroushi & Keshani, 2013).

Thermal expansion
GICs have a coefficient of thermal expansion similar to that of tooth structure. This property reduces the risk of
marginal leakage due to temperature changes in the oral cavity, contributing to the longevity of restorations (Sidhu
& Nicholson, 2016).

Minimally invasive dentistry

The chemical adhesion of GICs to tooth structure allows for more conservative cavity preparations, aligning with
the principles of minimally invasive dentistry. This approach is particularly valuable in pediatric dentistry, where
preservation of tooth structure is crucial (Frencken et al,, 2012).




Limitations and Challenges [23-28].

A Esthetic limitations

Conventional GICs often have limited esthetic properties compared to composite resins, particularly in terms of color
matching and translucency. This can be a concern in anterior restorations or when esthetics is a primary consideration
(Sidhu, 2011).

B.Sensitivity to dehydration

During the initial setting phase, GICs are sensitive to dehydration, which can affect their physical properties and
surface characteristics. Proper protective measures, such as the application of a surface coating, are necessary to
overcome this limitation (Mount, 1999).

C. Long-term stability in acidic environments

D. While GICs have good resistance to acidic environments initially, prolonged exposure to low pH can lead to erosion
of the material. This can be a concern in patients with high caries risk or those with gastroesophageal reflux disease
(GERD) (Nicholson et al, 2007).

Conclusion

Glass ionomer cements continue to play a vital role in pediatric dentistry, offering unique advantages in terms of fluo-
ride release, chemical adhesion, and ease of use. While they have limitations in mechanical properties and esthetics
compared to some other restorative materials, their benefits often outweigh these drawbacks in many pediatric
dental applications.

Recent developments in GIC formulations, including resin-modified and nano-filled varieties, have addressed some
of the traditional limitations of these materials. However, there is still room for improvement, particularly in terms of
mechanical strength and long-term stability.

The future of GICs in pediatric dentistry looks promising, with ongoing research focusing on enhancing their properties
and expanding their applications. As our understanding of bioactive materials and smart technologies advances, we
can anticipate the development of GICs that not only restore teeth but actively contribute to oral health maintenance
in pediatric patients.

In conclusion, while glass ionomer cements are not a universal solution for all restorative needs in pediatric dentistry,
they remain an invaluable tool in the management of dental caries in children. Their continued evolution and improve-
ment will likely ensure their place in pediatric dental practice for years to come.

Future Work

Smart materials Research is ongoing to develop "smart" GICs that can respond to changes in the oral environment.
These materials may incorporate pH-sensitive components that release therapeutic agents in response to acidic
challenges (Khvostenko et al,, 2016).

Biomimetic approaches Efforts are being made to develop GICs that more closely mimic the structure and prop-
erties of natural tooth tissues. This includes the incorporation of biomimetic peptides or synthetic hydroxyapatite
to enhance the material's interaction with tooth structure (Sauro et al,, 2018).

3D printing applications The potential for 3D printing of glass ionomer materials is being explored. This technol-
ogy could allow for the fabrication of custom restorations with precise control over material composition and
properties (Barandehfard et al., 2019).
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ABSTRACT

Background : Fasting during Ramadan involves significant dangers for
diabetic individuals. Risk stratification identifies people who are at high risk
of problems and leads our advice against fasting. The 2021 International
Diabetes Federation - Diabetes and Ramadan (IDFDAR) risk stratification
approach, which evolved from earlier standards, aims to assess fasting
Ramadan, and their fasting risk score . Methods :case series study conducted
at the diabetic Hospital Tripoli Libya. data collected from participants after
consent during post Ramadan follow up,  risk score of fasting Ramadan
assessed by using the IDF-DAR 2021, risk calculator, fasting Ramadan
assessment. Results: A total 60 participants (76.7% type 2 diabetes). Mean
age was 5111 years (range 15 to 78 years) and 60% were females. Majority
had long-standing diabetes (90% =10 years), insulin-treated (63.3%) and had
poor glycemic control (66.7% with HbAlc =9.5%). Most were stratified into
moderate risk 45%) and low risk (31.7%) , high risk (23.3%)categories . (58.3 %)
of the fasted all 30 days of Ramadan; the mean of fasting day was 26.33+6.62
days, and the mean of breakfasting was 3.65+6.65 days. the common
cause of breakfasting was (20 %) of hypoglycemia, (16.7%) their cause of
breakfasting is diabetic ketoacidosis, and hyperglycemia. the mean number
of episodes was 1.26 £3.42, and 1.96£3.72 episodes of hypo- hyperglycemia
during fasting Ramadan respectively. the incidence of hypoglycemia more at
late noon (before Iftar) was (23.3%), while the incidence hyperglycemia early
noon and late noon was (15%) . hypoglycemia reported (21.7% )during first
week ,while hyperglycemia (16.7% )at third and fourth week of fasting Rama-
dan. Regarding education Before fasting Ramadan; (81%) of them receiving
education about safe fasting Ramadan from diet education self-monitoring
blood sugar, and exercise to avoid their complication, (80%) Among them
received drug adjustment during Ramadan as prescribed by doctors before
fasting . During fasting Ramadan, (56.7 %) visited physicians for experienced
hypoglycemia and hyperglycemia. Conclusion the IDF-DAR risk calculator is
a easy-touse tool that considers numerous elements to provide a pa-
tient’s risk for complications during Ramadan. Diabetes patients can fasting
Ramadan even with high IDFDAR risk score and poor glycemic control . with
hypo- hyperglyceamia fasting complication
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INTRODUCTION :

Diabetes is one of the highest prevalent of non-communicable diseases NCDs in the world and it continues increasing
year by year. (1). 537 million people have diabetes in the world and 73 million people in the MENA Region; by 2045
this will rise to 135.7 million.and Libya is one of the 21 countries and territories of the IDF MENA region (1). in libya
Diabetes estimates (20-79 y) by399.2 (2). Adult diabetes population were 44.251,and the prevalence 9 .3% prevalence
of diabetes in adults (3) .Fasting is one of the five pillars of Islam. In this year the fasting hours is is less than 16 hours).
Therefore the fasting will affect the health of the faster especially once with chronic disease. But, the kind Islam gives
excuse for fasting to those once (4) . In the Muslim community, there is an intense desire to participate in fasting, even
among those who are eligible for the religious exemption (5). Despite this, many diabetics fast despite the risk of com-
plications and decompensation (6) During Ramadan, the food and activity schedules are altered. These variations vary
according to the seasons, geographical and socioeconomic factors, as well as the customs of each country. Under
these conditions, the fasting body attempts to adjust twice in a month: at the beginning and end of the Ramadan. (7).
Therefor. Due to the metabolic nature of the disease, people with DM are at greater risk from marked changes in fluid
and food intake characteristic of Ramadan fasting. Furthermore, altered sleeping patterns and circadian rhythms, and
glucose-lowering medications increase the risks of complications such as hypoglycemia, hyperglycemia, dehydration,
and hyperglycemic emergencies [8]. the greatest researches previously conducted to examine the impact of fasting
during Ramadan on conditions like ;the EPIDIAR study, was revealed the frequency of participants fasting for 15 or
more days during Ramadan was 42.8 % in type 1 DM (T1DM) and 78.7 % in T2DM [9]. and furthermore , in the CREED
study, 94.2 % of participants with T2DM fasted for at least 15 days, and 63.6 % fasted on all days of Ramadan [10]. and
also The recent Diabetes and Ramadan-Middle East and North Africa (DAR-MENA) T2DM study revealed that 86 % of
participants fasted for 15 or more days in Ramadan [11]. All worldwide diabetes and Ramadan recommendations pro-
vide risk stratification for those with diabetes who plan to fast throughout the month of Ramadan. Recommendations
have developed from the four-tier categories in the American Diabetes Association guidelines in 2005 and 2010 [12]
to the three-tier traffic light system in the IDF-DAR guidelines in 2016 [13] and numerous other groups. [14, 15].Many
factors were considered when developing these risk calculators, including age, type and duration of diabetes, diabetes
control, incidence of hypoglycemia, presence of chronic micro- and macrovascular complications, type of treatment,
appropriate use of glucose monitoring, history of acute diabetes complications within the previous year, patients'
physical and cognitive functions, type of work, duration of fasting, and previous Ramadan experience.. According to
these variables, the IDF-DAR Guidelines for 2021writing group developed a risk score tool based on the limited availa-
ble evidence. Although not constantly supported by evidence, the risk calculation represents the best judgment of the
makers of the calculator after many deliberations with the guideline group and other experts in the field.(15). These
suggestions should generally be acknowledged by health care providers as their main source of instruction for safe
fasting (16). To the best of our knowledge, there is no studies in our country on this subject, so there for the study is
presented to find out what is the rate fasted diabetes risk score in our city, according to IDFDAR guidelines, and their
fasting days, and complication of fasting.




Methods:

Materials and Methods: Study design case series study conducted at diabetic clinics at diabetic hospital during post
Ramadan follow up ( May 2023). the data collected from participants after taken verbal consent during post Rama-
dan follow-up with following inclusion criteria, such as diabetes participants who can fast month of Ramadan ,
duration of diabetes history more than one years, on oral antidiabetic orinsulin regardless diabetes types. Pregnant
women and those diagnosed with severe psychiatric illnesses or critically ill were excluded.

Data collection : the data collected from participants face to face after taken verbal consent in special question-
naire, containing the following questions; on characteristics of diabetes, diabetes control, the presence of diabet-
ic acute, and chronic complications, associated comorbidities, control stats of diabetes before, and after Ramadan
and the current fasting Ramadan history, and causes of breakfasting. and number of episodes of hypo-hyperglyce-
mia when occurs at day times early or late no one, and at begging or end of Ramadan, changing their drugs
for fasting Ramadan , and receiving fasting Ramadan education. from their doctors consultation before Ramadan.
if their Doctor consultation during Ramadan . Relevant sociodemographic data were also collected. The new
IDF-DAR elements for risk calculation and suggested risk scores for people with fasted diabetes during Ramadan.
These elements for risk calculation include diabetes type and duration, presence of hypoglycemia (<3.9 mmol/L),
level of glycemic control (in terms of HbAlc), type of diabetes treatment, self-monitoring of blood glucose (SMBQG),
acute complications of diabetes (diabetic ketoacidosis, hyperglycemic hyperosmolar state), macrovascular disease
(cardiac-cerebral or peripheral) complications/comorbidities, renal complications/ comorbidities, pregnancy, frailty
and cognitive function, physical labor, previous Ramadan experience, and fasting hours (17). The subjects’ scores for
individual variables were added to obtain the total risk score; the highest obtainable score was 50.5, and the lowest
was zero. According to the total score, the subjects were stratified into risk categories: low risk (score O to 3), moder-
ate risk (score 3.5 to 6), and high risk (score = 6). (17). The post- Ramadan follow-up included the number of days
fasted, drug treatment, Self-Monitoring Blood glucose , physician visit for drug dose adjustment, hypoglycemia
(<3.9 mmol/L), and hyperglycemia (>16.6 mmol/L) during Ramadan. (18) . Statistical analysis: the analyzed data
by using IBM SPSS Statistics Version 21.0 software . Continuous variables are expressed as the mean = standard
deviation (SD), and categorical variables are presented as the percentage (humber). graph presentation by excel.
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Results:

Sociodemographic characteristics of participants
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table (1) . Describes the study sociodemographic characteristics of participants. 60 subjects with DM included in this study, 60 % were

females. as in figure (1). and Their mean age was 51.1 (+14.9) years. A higher number of them were from Tripoli (78.3 %) areas. half of

subjects were employed (51.7%). most of them married were (83.3%) , and their education level was intermediated (40% ), and then

university and above level were (36.7) . ( 81.6%) Of subjects received Ramadan fasting education, and changed their treatment dose

during fasting Ramadan were(80%). Only 11.7 % of them had pre-Ramadan HbAlc <759

Table 1 istics of parti (N=60).

Address

Inside Tripoli 47(78.3%)
Outside Tripoli 13(21.7%)
Marital state

Single 10 (16.6%)
Mairred 50(83.3%)
Occupation

House wife 18 (30%)
Retired 4(6.7%)
Employee 31(51.7%)
Free employed 3(5%)
Students 4(6.7%)
Education level

No schoal i 6(10%)
Primary 4(6.7%)
Secondary 4(6.7%)
Intermediated 24(40%)
University and above 22(36.7%)

Past medical history

From the figure (2). more than half of subjects have-not
associated comorbidity were 55%, hypertension the common
comorbidity reported between them were 25%, hypertension
with hypothyroidism , and or hyperlipidemia were 10%, 5%
respectively. as fig 2

50% +

40% +

30%

20% +
10%

Figure (2). Past medical history of the subjects

¥ Females

¥ Males

Figure 1 Gender of the study subjects

Risk score of fasted diabetes participants
Data analysis based on calculated risk score levels showed
that participants obtained moderate -risk cases their fasting
under consultation were 45%, 31.70% of low-risk cases who
can fast safe, on other hand, only 23.30% of high-risk cases
who cannot fast were classified as such (Fig. 3).

50% 5%
45%

40%
35% 31.70%%
30%
25%
20%
15% —
10% —

5% | | |

0% T T 1

Low score Moderate score High score

23.30%

Fig. 3. Percentages of risk score of fasted diabetes according 2021 IDF-DAR
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Elements of fasting risk score

Responses of 60 participants were valid for analysis, in Table 2. Overall, 76.6% of the participants were type IIDM, 90%
duration of their diabetes = 10 years, about hypoglycemia 5% had unawareness hypoglycemia, level of glycemic
control of study participants 66.7% of them were =9 %, and their treatment daily multiple mixtard insulin injections
, 40% Participants were sensitized to individualized self-monitoring blood glucose (SMBG) conducted as indicated.
88.3% had no history of diabetic ketoacidosis or non ketotic hyperosmolar coma, also 56.7% of participants had no mi-
crovascular complications, and 91.7% their estimated glomular filtration rate (eGFR) = 60 ml/min, and all participants
had no frailty or loss in cognitive function. no Pregnant women , or Physical labor in study . Previous Ramadan expe-
rience. 75% of participants have no negative or positive experience.

Table (2). Elements of fasting risk score (N =60)

SO NN [ seteMonitoring Blood Sugar
Type of diabetes Indicated but not conducted 5(8.3%)
Type IDM 14(23.3%) Indicated but conducted sub optimally 31(51.7%)
Type I1 DM 46(76.7%) Conducted a]j mgh'cated 24(40%)
- = Acute complications
Elﬁ]ai:i:'f DM ;?igi:;'% years DKA/HONC in the last 3 months 0(0%)
=10 ‘;ea.rs 54(90%) DEAHONC m the last 6 months 5(8.3%)
=103 _ DEA/HONC in the last 12 months 2(3.3%)
presentence of hypoglycernia No DKA or HONC 53(88.3%)
Hypoglycemia unawareness 3(5%) MVD complications/comorbidities
Recent severe hypoglycemia 0(0%%) Unstable MVD 0(0%)
Multiple weekly hypoglycemia 0(0%) Stable MVD 9((15%)
Hypoglycemia < 1 per week 5(8.3%) No MVD 34(56.7%)
No hypoglycemia Renal Complications’ Comorbidities
Level of glycemic control < GER =30 mbm - 0(0%)
¥ ¢ GFR 3045 mL/min 0(0%)
Alc>9% 40(66.7%) & GFR 45-60 mL/min 5(8.3%)
Ale75-9% 13(21.7%) & GFR. >60 mL/min 55(91.7%)
Alc=75% 7(11.7%) Frailty and Cognitive function
Type of treatment Impaired cognitive function or frail 0(0%)
Multiple daily mixed insulin mjections 19(91.7%) =70 years old with no home support 0(0%)
Basal bolus or Insulin pump 17(28.3%) No frailty or loss in cognitive function 60(100%)
Once daily mixed insulin 1(1.7%) Pregnancy
Basal insulin 9(15%) Pregnant ng‘c \_m.hm targets 0(0%)
Glibenclamide 2(3.4%) ;f;fﬂa;ﬂ mt[bm targets ggg:;
Gliclazide MR or Glimepiride or Repaglinide 5(15%) Phy:i” Calg’f::m -
Other therapy (not including SU or Insulin) 3(5%) Hishly intense physical labor 0(0%)
Moderately intense physical labor 0(0%)
No physical labor 0(0%)
Previous Ramadan experience
Overall negative experience 15(25%)
No negative or positive experience 45(75%)
Fasting hours (location)
[>16n 0(0%)
| <16k 60(100%)

Diabetic ketoacidosis (DKA), hyperosmolar NON ketotic coma (HONC)

Estimated glomular filtration rate (eGFR), macrovascular diabetes complication (MVD ).




Fasting Ramadan practice & their complications

As a whole, 58.3 % of the participants fasted all 30 days of Ramadan; the mean of fasting day was 26.33+6.62 days,
and the mean of breakfasting was 3.65£6.65 days. the common cause of breakfasting was 20 % of hypoglycemia
, on other hand 16.7% their cause of breakfasting is diabetic ketoacidosis, and hyperglycemia. the mean number of
episodes was 1.26 £3.42, and 1.96£3.72 episodes of hypo- hyperglycemia during fasting Ramadan respectively. from
figure (4.5 ). Revealed that; time trend incidences of hypohyperglycemia. the incidence of hypoglyceamia more at
late noon ( before Iftar ) was 23.3%, while the incidence hyperglycemia early noon and late noon was 15% as in figure
(4). while figure 5 demonstrate the weekly frequency of hypo-hyperglycemia during fasting Ramadan , incidences of
hypoglycemia reported 21.7% during first week of fasting Ramadan, while the incidence of hyperglycemia reported
16.7% at third and fourth week of fasting Ramadan . regarding education Before fasting Ramadan; 81% of subjects
receiving education about safe fasting Ramadan from diet education self-monitoring blood sugar, and exercise to
avoid their complication, 80% Among them received drug adjustment during Ramadan as prescribed by doctors
before fasting. During fasting Ramadan, 56.7 % of the subjects visited physicians for experienced hypoglycemia and
hyperglycemia as in table (3).

Table (3).Fasting practice and complications [N=60).

variable NO (%)
Mean of fasting days 26.33+£6.62 days
Mean of breakfasting days 3.65£6.65 days
Causes of breaking fasting Ramadan
Fasted diabetes participants 35(58.3%)
Hypoglyceamia 12(20%)
Hyperglyceamia 10(16.7%)
Hypo-Hyperglyceamia 3(5%)
Visited physician for dose adjustment of diabetic
medications
Yes 48(80%)
No 12(20%)
Receiving fasting Ramadan education
Yes 49(81.6%)
No 11(18.3%)
Doctor consultation during Ramadan
Yes 34(56.7%)
No 26(43.3%)
wo% ———— — 0%
B0% 70% |
70% \ o
L 4
60%
50% \{\ 50%
40% 40%
\ A\
30% 30%
20% \ A, \\
0% , W A 0%
0% M—M 0%
early | early
no | canv |lateno) after | L | tate | noont o and | 3th | 4th  3thedth
naen on iftar NO Ist week
noon |suhoor ) weeks | weeks | weeks | weks
| =#—Hypoglyceamia |63.30%| 1.70% |23.30% 0% |170% | 0% |8.30% —#—Hypoglyceamia [ 65% \21,70% 170% | 0% | 670% | 5%
|8 Hyperglyceamia | 76.70% | 3.30% | 670% | 0% | 0% | 15% | 3.30% |—S—Hyperglyceamia| 70% | 3.90% | 170% | 0% | 8.30% | 16.70%

Figure (4). Time trend of Hypo-Hyperglycemia of fasting subjects

Figure [5). Weekly incidences of Hypo-Hyperglyceamia during fasting Ramadan




Discussion

Ramadan fasting entails considerable changes in lifestyle and behavior, not only abstention from eating. Addressing
these lifestyle adjustments in individuals with diabetes is critical and difficult (19).This study, conducted among 60
subjects with diabetes attending diabetic clinics at diabetic hospital during post Ramadan follow up, than half (45%
of the participants who fasted had a moderate risk score, while low risk (31.7%) and high risk (23.3%) scores. The partic-
ipants in the moderate risk score and high risk score groups were intended to fast despite these possible risks and
doctors' advice against it; 58.3% of them fasted all 30 day of Ramadan. the Several studies fasting risk-score in dia-
betes patients as The CREED study, conducted globally, identified 31.5 % as high-risk, and 3.8 % as very high-risk such
patients according to ADA 2005 risk stratification ([20,21). and also other study in Bangladesh identified that more
than half (55.8 %) of the study subjects had moderate- (45.7 %) and high-risk (10.1 %) fasting during Ramadan.(18).
Moreover, Applying the IDF-DAR 2017 risk calculator, two other studies comprising most of the patients with T2DM in
Pakistan and Saudi Arabia reported that most study subjects fall into moderate- and high-risk groups.(22,23) Nearly
three-fourths (73.8%) of the participants in Chiew et al.'s study, which included the majority of subjects (93.8%) with
T2DM in Malaysia, fell into the moderate- (33.3%) and high-risk (40.5%) categories according to the updated IDF-DAR
2021 risk categorization (24). In fact in the Muslim community, there is an intense desire to participate in fasting,
even among those who are eligible for the religious exemption (5). Despite this, many diabetics fast despite the risk
of complications and decompensation (6) . And The unique nature of the study individuals and sample size that were
included, the regional factors that affect Ramadan fasting, as well as the various risk stratification techniques, may
all contribute to The significant discrepancies in the study results (18).However, because religious and cultural views
on accepting a fasting exemption are quite vary between the different areas. Undoubtedly, this might make patients
confused, which would undermine their confidence, harm their relationships with their doctors, and, most critically,
threaten their safety. The fact that many patients choose to fast despite medical advice made this clear (25).the pres-
ent study demonstrated more than half of study participants their glycemic state was uncontrolled pre-Ramadan
were (66.7%). reported Similar uncontrolled pre-Ramadan HbAlc with different percentage, was observed in the
DAR 2020 Global survey (63.9 %) and among Malaysian fasters with T2DM (57.6 %)

[24,26]. and in Bangladesh study (27) was (70.4%). uncontrolled sate of diabetes participants multifactor related to
it.regarding diabetes complication the risks of complications such as hypoglycemia, hyperglycemia, dehydration,
and hyperglycemic emergencies [8].in the current study; The overall incidences of hypoglycemia (20 %) and hyper-
glycemia (16.7 %) were remarkably high in this study. in the same time reported very low in Bangladesh study
(18), Hypoglycemia (3.5 %) and hyperglycemia (2 %); and the frequencies are even lower than in previous studies
conducted in other countries [21,22,15]. All the participants of the previous studies were under special care and
received structured education for Ramadan fasting and advice to adjust their lifestyle and glucose-lowering drugs
during the fasting period; this may contribute to the lower occurrence of hypo and hyperglycemia between them.
in current study the hypoglycemia more frequent at late noon was 23.3% and more frequentin the first week than
other weeks of Ramadan month, while the hyperglycemia more frequent at early noon, and late noon was15%.,
and in third and fourth week of Ramadan.




However, both hyperglycemia and hypoglycemia were more frequent during the last week of fasting in pervious
study reported in Libya(28), opposite to the first two weeks as reported also in Benghazi Libya (29) . perhaps because
change drugs treatment , and oral antidiabetic and change in dietary habits of patients during Ramadan leads to
these complication.in current study the majority of participants received fasting Ramadan education, lifestyle, and
drug adjustment before Ramadan were (80%, 81.6%) respectively . Therefor the Fasting-related hazards have been
significantly decreased by raising knowledge, and implementing global and national recommendations for treating
diabetes with pre-Ramadan risk assessment and therapeutic dosage adjustment using SelfMonitoring Blood Glucose
[30]

In conclusion, although most participants with diabetes, can fasting Ramadan even with high risk score of fasting,
hypo-hyperglycemia most common complication, and assuming their risk of developing complications from fasting,
are advised against fasting during Ramadan, they ignore their risks and fast against physicians’ recommendations.
the overall risk was surprisingly moderate among the participants. Further large-scale study are needed for more
visualization of fasting risk score in our country.
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Introduction

The incidence of stroke among young adults has increased since the 1980s, which has occurred alongside increasing
prevalence of vascular risk factors and substance abuse among youth. Behavioral risk factors such as physical inactivity,
excessive alcohol consumption and smoking.

Objective:

The objective of this study was to analyze the incidence and prognosis of stroke in people under 55 years of age.
Materials and methods: This is a prospective study, including 453 patients whose age is less than 55 years, admitted to
22 Tunisian centers for treatment of a stroke. Patient evaluation was done on day 30 after inclusion by telephone call in
order to note the rate of patients who had complete follow-up, complications and mortality occurring within one month
and the modified RANKIN score.

Results:
Among the 453 patients included, a male predominance was observed. The average age of the patients included was

43.7 + 9.3 years (411 + 7.2 in women and 46.3 = 4.9 in men). More than eighty percent of patients were diagnosed as
ischemic stroke, 8.3% as intracerebral hemorrhage, and 3.9% as transient ischemic attacks. Smoking was the main risk

factor linked to poor prognosis and higher mortality.

Conclusion:

The identification of risk factors encourages patients to modify their lifestyle for long-term prevention in order to

improve their prognosis
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Keywords: Nurses play an important role in the therapeutic education of patients
Counting People, Face Detection, People Detec- about the significance of physical activity for the prevention of type
tion, Viola Jones LBP, Viola Jones CAR 2 diabetes (T2D). They are key in promoting regular physical activity

among individuals presenting certain risk factors for type 2 diabetes.
Our study aimed to evaluate nurses' knowledge about the importance
of physical activity in the prevention of T2D.

Materials and Methods:

This is a descriptive, cross-sectional study focusing on the importance of physical activity in the prevention
of T2D, conducted at the Farhat Hached University Hospital, Sahloul University Hospital, and the Intermedi-
ate Center of Sousse during March and April 2022. Data collection was performed using anonymous ques-
tionnaires assessing knowledge, and the results were analyzed using SPSS 25 software.

Results:

We collected data from 100 participants, with a predominance of females (72%), resulting in a male-to-fe-
male ratio of 0.388. More than two-thirds of the study population (70%) were under 40 years old, and 81%
of respondents had a Bachelor's degree or higher. Key survey results: Knowledge of the risk factors for T2D
varied from 55% to 95%. Among the participants, 40% of nurses rated physical activity as important on
average. According to the objective of regular physical activity in our population, 63% of nurses engaged in
prevention efforts. For these nurses, moderate physical activity allows 71% of individuals to manage their
weight, while 29% believe it prevents T2D. Among respondents, 50% had knowledge of the physical activity
recommendations by the WHO according to age category.

Conclusion:
To prevent the onset of T2D, it is essential to ensure a balanced diet from childhood and regular physical
activity, which improves overall health and significantly reduces the risk of T2D.
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ABSTRACT

neonatal jaundice is one of the most common clinical problems and an
abnormal condition which has yellowish

discoloration of the skin and sclera of the neonate during 24hour
after birth, this is a problem in NICU. There are increase spread rate
of neonatal jaundice with relation to gestation age, which can cause
complication including encephalopathy. This study aims to known
and evaluate the relationship between age gestation and spread rate
of neonatal jaundice. this cross-sectional study conducted of 300
cases of admitted in NICU of in Zliten Medical Center during a year
2022. The information was Collected through data questionnaire to
neonates then the conducting necessary analysis to check the level
of bilirubin in blood in neonatal. the data analysis by SPSS version 26,
result showed, the highest spread rate of neonatal jaundice was 39.7%
in Gestational Age less than 37wk, and non-neonatal jaundice was
69.0% in Gestational Age more than 40wk. Through distribution for
sex category, the highest spread rate of neonatal jaundice was 42.0%
in female, and non-neonatal jaundice was 69.8% in male. through
distribution for weight category, the highest spread rate of neonatal
jaundice was 42.4% in weight less than 2.500kg, and the non-neonatal
jaundice was 66.8% in weight from 2.500kg to 4kg. where this study
concluded the increase in the jaundice spread rate in neonatal is

one of the most spread diseases in Zliten City. So recommended con-
ducting necessary analysis to ensure the health of the neonatal and
conducting instructions for the mother about neonatal jaundice.




NTRODUCTION

The jaundice is one of the most common clinical signs in newborn infants, neonatal jaundice is an abnormal
condition which has yellowish discoloration of the skin and sclera of the neonate during 24hour of life, the
main risk factors to incidence neonatal jaundice which can cause complication including encephalopathy.

In 2020 3.6% of all babies born in Queensland had jaundice requiring phototherapy. Early recognition and
appropriate treatment are required to prevent bilirubin encephalopathy and severe neurodisability. (Naveen
J, etal, 2023; The Women's, 2020; mayo clinic, 2022; Guideline, Q. C. (2022).

It is considered major of neonatal morbidity globally and presented in term infants of 60% and preterm

of 80%, examination of the newborn for visual assessment of clinical jaundice should be performed in a welllit
room, and visual assessment is unreliable, particularly under artificial light and after phototherapy has begun.
It can also be difficult in dark-skinned infants, in whom examination of sclera, gums and pinched skin are also
important. For any infant with clinical jaundice, the serum bilirubin level must be measured to allow planning
of management. (H. Goli et al, 2022; Subhabrata M et al, 2017; Robabe et al,, 2019).

Age gestation is important to diagnosis the neonatal jaundice during first 24 hours, the infant is born

before 37weak is considered preterm and from 37weak to 40weak gestation is considered full term, and
above 40weak is considered post term. Based on previous studied, the incident rate of jaundice in neonatal
during the first 24 hours, with 35 weak or more of gestation age, include levels of TCP and TSB in the high-risk
zone (based on the Bhutan Nomogram) before discharge. (Anastasia 2021; Robabe et al,, 2019).

Always used gestational age-specific to treatment threshold graphs for babies with neonatal jaundice which
is gestational age specific and gives a clear visual idea about the need for the modality of treatment at start
as well as the response to treatment. (Trappes L et al, 2022; Robabe et al, 2019).

Given that jaundice is a common problem in Asian countries such as Iran, accounting for about 21% of causes
of neonatal hospitalization with serious side effects including kernicterus, and given that identifying the
predisposing factors can be suggested as markers for prevention of jaundice and its rapid diagnosis in order
to provide better treatment care and improve outcomes, the present study aims to systematically review the
maternal risk factors for neonatal jaundice. (Hassan B, 2020)

Measurement of Serum Bilirubin Levels and Body Weight Blood samples were collected by heel prick,
although transcutaneous bilirubin levels were not measured, total serum bilirubin levels (mg/dL) at day

4, corresponding peak levels among Japanese neonates, were routinely measured among 10,541 out of
10,544 neonates using a modified method based on previous studies involving direct spectrophotometry
of centrifuged blood samples in micro-hematocrit tubes (BL-200, Toitu, Tokyo, Japan). On the basis of bili-
rubin levels 218 mg/dL in combination with other clinical findings, phototherapy was performed. However,
some neonates (3 out of 10,544) presented clinical symptoms of jaundice, such as yellow skin color, earlier
than day 4; thus, these neonates underwent phototherapy before day 4. Definitions of neonatal jaundice
included (1) use of phototherapy and (2) total serum bilirubin =15 mg/dL. (Masayoshi Zaitsua, 2018)




Materials and methods

This cross-sectional study was connected on 300 cases with neonatal jaundice and based on Gestation Age
of less than 37wk to more than 40wk, Sex and weight of less than 2 kg to more 4 kg, at Zliten Medical Center,
Libya, during year 2022. Data was analysis in SPSS software version 26, descriptive statistics, to determine
the relationship between gestation age and incidence rate of jaundice in neonates during first 24 hours,

Results

Distribution of Data Percentage Based on Gestation Age

Represent the general average of the neonate jaundice based of gestation age category surveys from 300
cases in NICU in Zliten Medical Center. The highest percentage rate in Neonatal Jaundice was 39.7% in Gesta-
tional Age less than 37wk, while the least percentage rate in Neonatal Jaundice was 31.0% in Gestational Age
more than 40 wk. The highest percentage rate in Neonatal Non-Jaundice was 69.0% in Gestational Age more

than 40 wk, while the least percentage rate in Neonatal Non-Jaundice 60.3% in Gestational Age less than

37wk. Table

Table - Distribution of Data Percentage Based on Gestation Age

Distribution of Data Percentage Based on Sex Category Gestation Age* Neonatal Jaundice Crosstabulation
Represent the general average of the neonate jaundice based on Sex category Gestation Age Neonatal Jaundice
surveys from 300 cases in NICU in Zliten Medical Center. the highest percentage Jaundice Non jaundice
rate in Neonatal Jaundice was 42.0% in Female, while the least percentage rate in Less than 37 week 39.7% 603%
Neonatal Jaundice was 30.2% in Male. the highest percentage rate in From 37 week to 40 week 36.0% 64.0%
Neonatal Non-Jaundice was 69.8% in Male. while in Female was 58.0%. Table More than 40 week 31.0% 69.0%
Total 353% 64.7%

Distribution of Data Percentage Based on Weight Category

Table - Distribution of Data Percentage Based on Sex Category
Sex * Neonatal Jaundice Crosstabulation

Represents the general average of the neonate jaundice based on weight category T Tierrasil e
surveys from 300 cases in NICU in Zliten Medical Center. The highest percentage rate in Jaundice Non jaundice
Neonatal jaundice was 42.4% in weight less than 2.500kg, while the lest percentage rate Female 42 0% 58.0%
in Neonatal Jaundice 33.2% in weight from 2.500kg to 4kg. The highest percentage rate Male 30.2% 69.8%
in Non jaundice was 66.8% in weight from 2.500kg to 4kg, while the least percentage Total 35.3% 64.7%

rate in Non jaundice was 57.6% in weight less than 2.500kg. Table

Summary of Cases of Neonatal in Evaluate the Relationship Between Neonatal

Table - Distribution of Data Percentage Based on Weight Category
Weight * Neonatal Jaundice Crosstabulation

Jaundice and Gestation Age During First 24 Hours Weight If have neonatal jaundice

The incidence rate of jaundice in neonates during first 24 hours of life Neonatal Jaundice Non jaundice

Jaundice of cases of Less Than 2.500kg 42 4% 57.6%

neonates' ware 35%, and 65% was non-Jaundice for incidence rate of jaundice in From 2.500kg to 4kg 33.2% 66.8%

neonatal during first 24 hours. More Than 4kg 41.7% 583%
Total 35.3% 64.7%




Discussion :

This study, among 300 cases of neonatal admitted in NICU in Zliten Medical Center during year 2022, the data analyzed
and showed, the highest percentage rata in gestational age category in neonatal jaundice was 39.7% in gestational age
less than 37wk, the highest percentage rata in non-neonatal jaundice was 69.0%in gestational age more than 40 wk.
The percentage rata of gestation age category in neonatal jaundice was 35.3% and non-neonatal jaundice was 64.7%.
The result is agreed with the previous study conducted in Northern Ethiopia in 2020, also previous study in Malaysia in
2020 was shown 10% with neonatal jaundice in less birth weight and 8.6% in non-neonatal jaundice.

In this study, the highest percentage rate in Sex category in neonatal jaundice was 42% in female,

and highest percentage rata in non-neonatal jaundice was 69.8% in male. The percentage rata of Sex category in neona-
tal jaundice was 35.3% and non-neonatal jaundice was 64.7%. The result is agreed with the previous study conducted in
Japan 2018, also other study in Ethiopia in 2018

Also, in this study the highest percentage rata in weight category in neonatal jaundice was 42.4% in

weight less than 2.500kg, and the highest percentage rata in non-neonatal jaundice was 66.8% in weight from 2.500kg
to 4kg. The percentage rata of weight category in neonatal jaundice was 35.3% and nonneonatal jaundice was 64.7%. The
result is agreed with the previous study conducted in South Africa in 2018 shown 16.7% in neonatal jaundice and 54.2% in
non-neonatal jaundice.

Conclusion :

Based on the data collected 300 a sample the neonatal conclude that the incidence rate of jaundice in neonates during
first 24 hours after birth for data distribution on each testing tools; gestation age, sex, weight, spread rate of neonatal
jaundice was 35% and non-neonatal jaundice was 65%.

Through distribution for gestation age category, the highest spread rate of neonatal jaundice was 39.7% in Gestational
Age less than 37wk, the highest spread rate of hon-neonatal jaundice was 69.0% in Gestational Age more than 40wk.
Through distribution for sex category, the highest spread rate of neonatal jaundice was 42.0% in female, and the highest
spread rate of non-neonatal jaundice was 69.8% in male. through distribution for weight category, the highest spread
rate of neonatal jaundice was 42.4% in weight less than 2.500kg, and the highest spread rate of non-neonatal jaundice
was 66.8% in weight from 2.500kg to 4kg.
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Introduction

Digestive bleeding is a frequent and potentially serious reason for consultation in the Emergency Department, which
is associated with significant morbidity and mortality. The incidence of upper gastrointestinal hemorrhage (UGH) has
been reported to be 67-103 per 100,000 adults per year with mortality rates of 2%— 8%.

Objectives of the work: Our goal is to study the impact of biological parameters in the prognosis of patients with upper
digestive hemorrhage in a Tunisian population.

Methods:

This is a descriptive single-center study over a period of 3 years from September 2019. We included all pa-
tients aged 18 or over, consulting the emergency room for non-traumatic UGH. We collected demographic,
clinical and biological parameters for each patient included in our study. Data analysis was carried out using
SPSS version 20 software. Different statistical tests were applied (independent t test, Chi square test, cross
tables) depending on the variables.

Results:

we included 143 patients. The average age of our population is 63.8+£16.5 years. The majority of patients
(38.8%) are aged between 60 and 74 years. A male predominance was observed. In our study, a urea level
=10 and a creatinine level =150 were correlated with a poor prognosis: a urea level =10 had a mortality risk of
2.068 with a 95% CI [1.026-4.168] and increases the chance of having complications with an OR 2.049 and a
95% CI [0.988-4.249]. It was found that a lactate level greater than 2 mmol/l was predictive of intra-hospital
mortality. In our study, a urea/creatinine ratio less than 75 was correlated with a poor prognosis.

Conclusion:

After comparative analysis between patients “with good progress” and those who presented complications
(death, rebleeding, readmission, etc.) we were able to conclude that the level of lactate, urea and creatinine
can be risk factors. in patients consulting the emergency room for UGH.




Interest of melatonin in the treatment of SARS-CoV 2
in an outpatient multicenter randomized double-blind study
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Keywords: The SARS CoV-2 pandemic is one of the most serious health crises
Counting People, Face Detection, People Detection, the world has experienced in more than a century. The pandemic
Viola Jones LBP, Viola Jones CART. which has weighed heavily on the global economic and health plan.

The uncertainties, the fears, the new way of life have affected the
majority of the world on a psychological level. Recent studies have
proven the anti-inflammatory, antioxidant and sedative effect of me-
latonin. The main objective of this study is to study the effectiveness
of melatonin in patients consulting the emergency room with signs of
a syndrome flu.

Patients and methods:

We included any patient under the age of 60 consulting for an influenza-like illness. For each patient, we collected the clinical,
biological and anamnestic parameters on a specific form. Treatment will be provided by medical staff to discharged patients at
home. Two groups were identified: group 1 (treatment group) and Group 2 (Placebo). A telephone call will be made on D5, D10, D15
and D30 by a research associate to report any adverse effects and note the clinical progress and compliance of each person. On
D30, the assessment of anxiety and depression were assessed using the HADS and Hamilton questionnaires respectively. At D90,

the PCL-5 score allowed us to assess posttraumatic stress in our study population.

Results:

There was a significant difference between the treatment group and the placebo group according to the disappearance of all initial
signs, present on admission, on the 5th day with a p value 0.041. In the group that received melatonin, 49.4% of patients no longer had
symptoms on day 5. On the 10th day of follow-up, statistical analysis revealed a significant difference between the 2 groups with a
p-value of 0.038: 66 patients in groupl showed complete recovery and only 55 other patients recovered in the placebo group. There
were no significant differences between the two groups in terms of recovery during the 15th and 30th days of follow-up. Higher
frequencies of occurrence of post-traumatic stress, anxiety and depression were noted in the Placebo group compared to the group

treated with melatonin. The treatment was well tolerated and no serious adverse events were reported throughout the trial.

Conclusion:

Our results showed that daily doses of melatonin significantly reduced the duration of symptoms accelerating its disap-
pearance as well as the rates of depression, anxiety and the occurrence of post-traumatic stress in patients consulting
for symptoms of COVID-19.
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ABSTRACT

Introduction:

Integration of digital technologies is imperative across sectors

like healthcare and education. This shift presents opportunities to
enhance medical services and transform learning for future health-
care professionals. This study evaluates Libyan medical institutions'
readiness for the digital age, emphasizing its importance for quality
assurance and accreditation.

Materials and Methods:

A quantitative survey was sent to all the medical faculties deans in
Libya.

Results:

Surveys gathered responses from 47% of deans representing 17
medical faculties in Libya. Insights emerged on digital transformation
dimensions. Positive aspects included an administrative commitment
to digital transformation, the pedagogical shift towards student-cen-
tered learning, and teacher training support. Challenges included
digital infrastructure, resource availability, budgetary constraints,
and limited student access to digital tools, emphasizing the need for
equitable access. Data security and privacy compliance were strong,
with room for data quality improvements.

Discussion and Conclusion:

This study emphasizes leadership awareness among responders re-
garding digital readiness. Recommendations encompass investments
in digital infrastructure, integration of high-quality digital learning
materials, and ensuring equitable student access, community engage-
ment, and staying current with emerging technologies are essential. It
is mandatory to empower Libyan medical establishments to navigate
digital transformation and to create a robust digital ecosystem to
enhance patient care.




Introduction

Integration of digital technologies has become imperative for various sectors, including education and healthcare. The digital trans-
formation has the potential to enhance the quality and efficiency of medical services while providing new learning opportunities for
aspiring healthcare professionals (1),(2).

The merging of the internet and a commitment to sharing intellectual property has ignited a global movement aimed at opening up
knowledge and educational resources (OER) for everyone. The OER not only contributes to leveling global access to knowledge but
also holds the potential to revolutionize educational practices (3). Various resources play a pivotal role in supporting learning and
educational methods.

In this paper, we explore the readiness of medical establishments in Libya for the digital era and its significance for quality assurance
and accreditation. Our primary objectives for this study are to assess the readiness of medical establishments in Libya for the digital
era and to identify the specific areas to improve for a smooth transition into the digital age.

As per the 2020 World Economic Forum's Future of Jobs report, over 80% of global companies have expedited their digitalization
efforts in response to the COVID-19 pandemic. The need for digital transformation is expected to become an even more prominent
requirement for organizations across diverse industries in the near future (4).

Digital transformation encompasses two dimensions. Firstly, it involves a cultural shift that begins at the organizational level and
permeates to the individual level. Secondly, it necessitates a tangible technological change, entailing an infrastructure upgrade and
the use of new technologies in processes and operations. Nonetheless, the true impact of digital transformation is rooted in the
individuals who implement it (5).

Materials and Methods

The assessment of digital age readiness involves the appraisal of both institutes and employees. This paper is concerned with the
study of the digital readiness of medical institutes in Libya.

A quantitative survey was prepared to assess the institution's digital readiness. The survey was sent digitally to the deans of the

17 medical faculties in Libya, and feedback was collected over a 3week period. The survey evaluated various dimensions of digital
transformation within Libyan medical establishments, including infrastructure and resources, digital learning content, teacher training
and development, student access and equity, data security and privacy, pedagogical approach, administrative support, assessment
and evaluation, and community engagement.

We analyzed the findings and insights related to these dimensions to provide a comprehensive analysis of digital readiness.

Results

In this section, we provide the key findings from our study, shedding light on the strengths and weaknesses of the digital readiness
landscape within Libyan medical establishments. We also highlight any significant challenges and opportunities identified during our
research.

These findings could assist in optimizing the advantages of digitizing medical education and enable the formulation of a digital
transformation strategy. This strategy would encompass the development of a competency framework, evaluating the workforce
using Mercer | Mettl's Digital Readiness Assessment (DRA) tool and framework, known as 'An Inside-Out Approach,' which consists
of two parts.The first part involves the assessment of digital potential, evaluating the behavioral competencies and cognitive
abilities of employees to adapt and manage the digital transformation process. The second part involves an assessment of digital
proficiency, measuring how effectively an individual can manage and protect digital data and information, collaborate through
digital technologies, ascertain the digital readiness level of each employee, and help initiate the training process (5). The digital
readiness assessment is a well-structured evaluation designed to gauge employees' essential digital skills, both on an individual
and interpersonal level, as well as their capacity for change management and innovation (6).

The responder faculties are; AL Asmarya, Derna, Gharyan, Ajdabiya, Al Zintan, AL Zawiya, Omar Al Mukhtar, and Al Marj.
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Figure-1: Percentage of Responering Faculties

Figure-1: Percentage of Responding Faculties: The responders
were 8 out of 17 (47) % of medical faculties in Libya.

* Total No of Medical faculties Number of responders

Figure 2: Infrastructure and Resources. In this figure, we evaluat- Figure-2: Infrastructure and Resources

ed the availability of infrastructure. Sixty-two percent (62%)pro- myes Wo

vide high-speed internet access throughout their premises, and ;

seventy-five % (75%) have sufficient and up-to-date hardware !

devices like computers, tablets, and interactive whiteboards

for teaching and learning. Seventy-five % (75%) offer adequate :

software and digital learning resources for educators and .

students, and 62% have dedicated IT support and technical staff ’ 1 2 3 4
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Figure-3: Digital Learning Content Figure 3: Digital Learning Content. Around ninety percent

o

(87.5%) of faculties provide digital learning materials. However,

z only 50% integrate multimedia and interactive content. The
! most inconvenient shortcoming is the low percentage (12.5) of
) institutions providing access to learning management systems
. [ (LMS).
Digital learning materials Integration of multimedia  institution provide access
and interactive content to LMS
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Figure 4: Teacher Training and Development. Figure-4 A: ‘ v , )
Figure-4 A: Ongoing professional development Figure-4 B: support for teachers to integrate

Seventy-five percent of faculties provide ongoing profes- g digital tools

sional development and support for teachers to integrate
digital tools (figure-4 B).
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Figure 5: Assessment of Student access and equity. This figure
showed that only 12.5% of faculties provide resources and
support for students with varying technology (Figure 5A), while
only 50 % have access to digital devices and internet (Figure
5B).

Figure 6: Data Security and Privacy

compliance with data privacy regulations... 1

Implementation of robust data security... I —
1 2 3 4 5 6 7 E]
M Yas NO

Figure 7: Pedagogical Approach. Three-quarters of faculties (75
%) encourage technology pedagogical shifts towards active
and student-centered learning and promote technology for
collaborative and projectbased learning.

Figure 8: Administrative Support
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Figure-5 A: Resources and support Figure-5 B: All students have access
provided for students with varying to digital devices
technology
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Figure 6: Data Security and Privacy. The faculties have 100 %

compliance with data privacy regulations and guidelines, and

87.5 % implement robust data security.
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Figure 7: Pedagogical Approach

Technology promoted for collaberative and project-
based leaming

Use of technology to encourage pedagogical shifts
towards active and student-centered leaming
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Figure 8: Administrative Support. All faculties have a (100 %)

Commitment from leadership to drive digital transformation.

and resources Established policies and proceduras

Commitment from leadership to Allocation of b
drive digital transformation for technology initiatives

Wyes Hpg

. Less than 40% of faculties allocate budgets and resources for
. . technology initiatives. Seventy-five (75 %), have policies and

procedures for the adoption and use of technology.
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Figure 11: Future-Proofing Figure 11: Future Proofing. A quarter of faculties (75%)
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Discussion:

The presented findings highlight the progress and challenges in Libya as it strives to embrace the digital era.
These insights are critical for understanding the current state of digital readiness and charting a path toward
more effective digital integration in healthcare and medical education.

One notable observation is the relatively low response rate from medical faculties, with only 47% of deans partici-
pating in the survey. This response rate raises concerns about the level of engagement and awareness regarding
digital readiness among medical leadership in Libya. Future efforts should aim to increase participation to obtain
a more comprehensive perspective.

The study revealed that most faculties provide high-speed internet access, up-to-date hardware devices, and
digital resources. It's a positive indication of the efforts made in terms of infrastructure.

E-learning in medical education as a tool to achieve educational goals. Achieving the full potential of e-learning
depends on the readiness of the medical institutes, both in terms of human resources and infrastructure, which
isn't always present in low- and middle-income countries (LMIC) (7). This finding is consistent with ours, as the
use of LMS is about 10 % of Libyan Faculties. However, there is room for improvement in providing access to
LMS, which plays a crucial role in digital education by wise resource allocation to bridge this gap.




While most faculties offer digital learning materials, there is a need for greater integration of multimedia and
interactive content. Interactive learning can significantly enhance engagement and comprehension. The low
percentage of institutions providing access to LMS is a significant concern, as these platforms can centralize
and streamline digital education efforts.

The positive finding that 75% of faculties provide ongoing professional development and support for teachers in
integrating digital tools is commendable. It highlights a proactive approach to ensure educators are equipped with
the necessary skills for effective digital teaching. In the context of healthcare digitalization, essential competencies
encompass a profound grasp of digital technology and the requisite skills for providing top-notch patient care. It
includes interpersonal communication and ethical considerations related to digitalization's impact on patient care.
Healthcare professionals must also display motivation and a willingness to gain practical experience with digital
tools in their specific roles.

Support of colleagues and the institute plays a crucial role in shaping positive digitalization experiences for
healthcare professionals (8).

The sustainability of the digital transformation journey relies on providing ongoing support and training to our
educators. The e-learning approach, utilizing web-based spaced education for ongoing professional development,
has demonstrated its significant benefits. This innovative curriculum incorporated principles like spaced learning,
test-enhanced learning, and gamification theory, providing educators with flexible and engaging avenues for
professional advancement (9).

The limited access to digital devices and the internet for students raises equity concerns. A thorough exploration
of the principles underpinning the formation of an inclusive student community and the challenges encountered in
implementing these initiatives are needed. A strategy that prioritizes continuous quality improvement, guided by
core values such as social justice and constructive dialogue, fosters inclusion and elevates the quality of medical
education. Addressing this issue is paramount to ensure that all students have equal opportunities to benefit from
digital education.

Strategies for providing access to technology and connectivity should be a priority (10).

This study showed high compliance with data privacy regulations and robust data security implementation. The
primary obstacle revolves around enhancing data quality, providing Al models with contextual information, and
enforcing privacy, security, and ethics.

Robust eHealth ecosystems, well-prepared stakeholders, standardized data methodologies, and sustained invest-
ment in infrastructure are also necessary for overcoming these obstacles and advancing healthcare technology
(11). Implementing a bring-your-own-device (BYOD) policy for personal mobile devices can save costs of medical
schools and healthcare institutions by reducing the need for institution-owned devices. This policy aims to balance
user convenience with security requirements (12).

The emphasis on using technology to encourage student-centered learning and collaborative approaches is a
promising sign of the evolving pedagogical landscape.

Ejaz et al studied the state of artificial intelligence in medical education in 48 countries. The study suggests includ-
ing Al education in the global medical student curriculum, emphasizing Al's relevance in healthcare, especially in
clinical medicine. It also encourages involving students in algorithm development.

In LMIC, providing technology access and robust Al education is vital to enable healthcare innovation within these
regions (13).




The move towards student-centered education with information communication technology (ICT) integration
is apparent, highlighted by a survey across three Irish universities involving medical faculty and students. Inter-
net Skills Scale assessed five internet-related skills, garnering responses from 78 faculty members with a 45%
response rate and 401 students with a 15% response rate. Of note, the response rate is comparable to ours!
This emphasizes the need for faculty skills training, support, and enhancing creative abilities for educators and
students in online and distance learning contexts, thus enhancing student-centered learning (14).

Active learning methods and collaborative projects can enhance the educational experience and better prepare
future healthcare professionals.

Wever et al, study shows that a unique method for creating and distributing educational materials is viable in Afri-
ca. It involves medical students collaborating on an affordable orthopedic video project for their peers, resulting
in substantial viewership and watch time on YouTube. Notably, this content is accessible to audiences of different
income levels, spanning low, middle, and highincome countries. Over three years, the students' educational videos
consistently reached a worldwide audience (15).

Empathy is vital in patient-centered healthcare, benefiting patients and healthcare providers, but training health-
care trainees in clinical empathy lacks consensus. Research demonstrated that blended module design, which
integrates a Massive Open Online Course (MOOC) with virtual learning, is promising and beneficial for the future
and effectively improves empathy in dental undergraduate students (16).

In acknowledging the role of leadership, Health Data Research UK collaborated with Imperial and Edinburgh to
initiate phase 2 of a program focused on leadership in digital health. The goal is to nurture a new generation of
leaders capable of driving the NHS transformation through digitalization. This initiative provides participants with
the necessary skills and expertise to lead change, enabling healthcare systems to leverage the many benefits and
innovations of modern technology for patient care and organizational improvements (17).

While our results showed a strong commitment from leadership to drive digital transformation, the allocation
of budgets and resources for technology initiatives remains a challenge. It is of utmost importance to secure
the essential financial backing required to maintain digital progress in both medical education and healthcare.
The research indicates the potential for enhancing the evaluation of technology's influence on the teaching
and learning processes. Consistent input from students, educators, and parents is indispensable for informed
decision-making and ongoing enhancement.

Involving parents and the broader community in the digital transformation process can foster support and
awareness.

The involvement of all stakeholders before a decision or change is primordial. Medical staff prioritize high accuracy
in deep learning models, preferring specificity levels exceeding 90%, which significantly reduces overdiagnosis risk
compared to FDA standards. However, residents prioritize doctor involvement in screening over model accuracy.
Medical staff favors Al technology when supervised by doctors, both semi and fully-automated models, while
residents disapprove of unsupervised Al. This can emphasize the significance of apprenticeship and the transfer
of accumulated implicit human knowledge and skills.

It's recommended to use deep learning models under doctor supervision with high specificity, aiming to reduce
repetitive tasks and enhance communication with residents through digital transformation (18).

The emphasis on staying up-to-date with emerging technologies and trends is commendable. Preparing for
future changes and disruptions in the digital landscape is essential to ensure that medical establishments remain
competitive and responsive to evolving healthcare needs.




Recommendations

Our study's recommendations emphasize critical priorities for Libyan medical establishments. Ensuring universal
access to LMS is fundamental, requiring significant infrastructure investment. Curriculum enhancement, with a
focus on high-quality digital learning materials, is essential.

Administrative support, including comprehensive digital training for educators and healthcare professionals,

is crucial. Encouraging innovative teaching methods and robust data security and privacy measures are vital
safeguards.

Equitable digital resource access for all students is paramount, fostering a supportive ecosystem engaging the
broader community. Continuous evaluation and assessment are necessary to keep pace with evolving technology
and healthcare demands.

Implementing these recommendations can drive a successful digital transformation in Libyan medical institu-
tions, potentially improving healthcare outcomes and accrediting medical programs, benefiting patients and
the healthcare sector. By implementing these recommendations, Libyan medical establishments can pave the
way for a successful digital transformation, leading to improved healthcare outcomes and the accreditation of
medical programs.

Conclusion

Our paper highlights the critical need to address obstacles to the digital transformation of medical establishments
in Libya. The potential benefits of a robust digital ecosystem in healthcare and education, including improved pa-
tient care and enhanced medical education, are underscored. Prioritizing digital readiness is essential for fully real-
izing these advantages. Additionally, conducting a follow-up qualitative survey can further elucidate the strengths
and weaknesses of Libyan medical institutions' readiness for the digital era. This study offers a comprehensive
assessment of the current state of readiness, acknowledging progress while identifying areas requiring additional
attention and investment. Implementing the proposed strategies can empower Libyan medical establishments to
overcome challenges and embrace the opportunities afforded by the digital age, ultimately contributing to better
patient care and the accreditation of medical programs.
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