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Welcome from the Editor-in-Chief

The Benghazi University Medical Journal (BUM]) is a semi-annual,
open-access publication that follows a rigorous double-blind, peer-review
process. We publish original research, insightful reviews, intriguing case re-
ports, and brief communications that highlight the latest advancements in
diagnosis, treatment, and other health-related fields. BUM]J also welcomes
correspondence about its published articles to encourage academic dialogue
and the exchange of ideas.

Our mission is to be a platform for sharing innovative research,
thought-provoking reviews, and impactful case studies. We strive to bridge
the gap between research and clinical practice by promoting evidence-based
approaches and covering a wide range of topics—such as basic medical sci-
ences, cutting-edge diagnostics, therapeutic innovations, healthcare technol-
ogies, and interdisciplinary patient care.

At BUM]J, we are passionate about advancing healthcare and im-
proving outcomes. We invite contributions from diverse voices in the medi-
cal community and look forward to fostering meaningful collaborations that

make a difference.
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The Preconception Diet and Folic Acid Intake in a Post-Conflict Setting:
Insights from Private Clinics in Benghazi, Libya.

%
:
§
H

Abeir El Mogassabi™ Salima S. Saad’, Ibtissem Khaled?, Nourhan Bin Quweerish”
Efaf Sati>, Maha Saeid?, Fatima Salem” and Sofian Atia*

(Original Research Article )

Abstract

Background: Maternal nutrition during the preconception period is crucial for fetal de-
velopment and pregnancy outcomes.

Aim: This study aims to assess the dietary intake and folic acid (FA) consumption among
pregnant women in Benghazi, Libya, following eight years of political instability.
Method: A cross-sectional study was conducted with 74 first-trimester pregnant wom-
en attending private antenatal clinics between February and June 2019. Dietary intake
was evaluated using the European Prospective Investigation into Cancer and Nutrition
Food Frequency Questionnaire (EPIC-FFQ), adapted for the Libyan population, and an-
alyzed using the food frequency questionnaire European prospective investigation into
cancer and

nutrition tool for analysis (FETA).

Results: The analysis revealed diets high in energy but deficient in essential nutrients.
Only 26% of women-initiated FA supplementation before pregnancy, while 16% did
not consume FA at all. The mean fiber intake 15.05 g/day was significantly lower than
recommended p < 0.001. Micronutrient deficiencies were observed in iron and folate,
while vitamin A intake was excessive. Additionally, 43% of participants were over-
weight or obese before pregnancy. Socioeconomic factors, including low employment
rates 30% and limited household income 54% <1000 Libyan Dinar/month, likely con-
tributed to these nutritional challenges.

Conclusion: Pregnant women in Benghazi exhibit dietary inadequacies, particularly low
fiber, iron, and folate intake, and insufficient pre-conceptional folic acid use, high-
lighting nutritional vulnerabilities in this conflict-affected area.

Keywords: Periconceptional, Dietary intake, Folic acid supplement, Conflict, Libya
Benghazi.

1.Department of Health Education, Faculty of Public Health, University of Benghazi, Benghazi, Libya.
2.Department of Nutrition, Faculty of Public Health, University of Benghazi, Benghazi, Libya.
*Corresponding author: Abeir El Mogassabi, Email: Abeir.elmogassabi@uob.eduly.
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Introduction

The periconceptional peri-
od represents a pivotal timeframe
for human development, wherein
both maternal and paternal phys-
iological factors can significantly
influence the health outcomes of
offspring. The nutritional status of
pregnant women during this criti-
cal window is paramount, as a diet
rich in essential nutrients not only
supports maternal health but also
fosters optimal fetal development,
with implications extending into
the long term (1,2). Research con-
sistently indicates that inadequate
maternal nutrition correlates with
a range of adverse pregnancy
outcomes, including intrauter-
ine growth restriction, low birth
weight, preterm birth, stunting,
and increased maternal and fetal
mortality (3). Notably, studies have
demonstrated that women adher-
ing to healthier dietary patterns

experience improved pregnancy

Benghazi University Medical journal
Faculty of Medicine, University of Benghazi
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outcomes, even when accounting
for pre-existing health issues and
weight considerations (4,5). In
addition to immediate effects, the
lifestyle choices of parents during
the preconception period can have
lasting repercussions on the health
of their children, potentially ele-
vating the risk of various chronic
diseases through complex biolog-
ical mechanisms, including epi-
genetic modifications and meta-
bolic alterations (6—8). The role of
micronutrient supplementation,
particularly with folic acid (FA), vi-
tamin D, and iron, has been linked
to reduced risks of neural tube de-
fects and adverse birth outcomes
(9-11). Furthermore, maternal
body mass index (BMI) is a crucial
determinant of both immediate
and long-term health outcomes
for offspring, with studies reveal -
ing detrimental effects associated
with both underweight and over-

weight maternal statuses (12-15).

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0
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The ongoing conflict in Benghazi,
Libya, since 2011, has profoundly
disrupted the lives of its residents,
particularly affecting pregnant
women and their pregnancy out-
comes (16). The conflict has led to
the destabilization of food supply
chains, economic hardship, and
population displacement, which
likely compromised the availabil -
ity and affordability of nutritious
foods and supplements essential
for maternal health. During armed
conflicts, women are particular-
ly vulnerable to severe malnutri-
tion, which can exacerbate risks
of complications such as difficult
labor, premature birth, low birth
weight, and maternal mortality
from severe anemia (17,18). De-
spite the critical importance of
maternal nutrition and the ad-
verse conditions faced by Libya
in recent years, there remains a
significant gap in understanding
the dietary intake and supplement

Benghazi University Medical journal | &
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consumption among pregnant
women in the region (19). Current
data suggest that Libya has made
limited progress in addressing di-
et-related health issues, including
anemia and childhood stunting
(20).

The aim of this study is
to elucidate the dietary intake and
folic acid supplementation prac-
tices during the first trimester of
pregnancy among women in pri-
vate clinics in Benghazi. The find-
ings are anticipated to enhance
comprehension of the nutritional
needs of pregnant women in con-
flict-affected areas. By analyzing
dietary habits and supplementa-
tion practices in Benghazi, Lib-
ya, the findings will inform evi-
dence-based recommendations
for policymakers and healthcare
providers both local and world-
wide in similar contexts. These
insights will guide the develop-

ment of effective interventions to

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0
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address their unique needs and
promote healthier pregnancies.
Subjects and Methods:
Sample selection and study design
This is a cross-sectional
study and the data was collected
from five private antenatal clin-
ics; (Alom Alhanon, Al Nukhba, Al
Madina, Eben Seena and Al Tarek
clinic) in Benghazi city. The clin-
ics were chosen based on their size
and popularity as private women’s
health clinics within Benghazi to
ensure we could reach a significant
portion of the target population.
This design allows for the collec-
tion of data from a diverse group
of participants at a single point in
time, facilitating a comprehensive
analysis of nutritional practices in
this specific population during the
periconceptional time. Data were
collected through structured in-
terviews and questionnaires ad-
ministered to participants recruit-

ed using a convenience sampling

Benghazi University Medical journal
Faculty of Medicine, University of Benghazi

s BUM]J
method. Trained female research-
ers conducted the interviews to
ensure cultural sensitivity and
respect local traditions. The inclu-
sion criteria were females in their
first trimester with no medical
complications and agreed to enroll
in the study were included.

Data collection and study tool

1.A questionnaire was developed
by the research team to achieve
the aims of this study. It was di-
vided into three sections as fol-
lows:
2.Socio-demographic section:
Contains questions on age, na-
tionality, educational level, occu-
pational status and family income.
Included questions about pre
pregnancy and current use of FA
and multivitamins and anthro-
pometric measurements (weight
and height) pre pregnancy.
3.Dietary intake: A translated and
adapted version of the EPIC -FFQ_

(21) was used to assess the dietary

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0
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intake of the participants. This
questionnaire is a validated tool
designed to measure an individu-
al’s usual food consumption over
the previous 12 months.

The questionnaire in-
cludes a list of 130 foods and asks
participants to rate how often they
consume each item. The frequen-
cy options range from never to
multiple times per day. The serv-
ing sizes are specified in units,
portions, or household measures.
A standard portion size is used
for all participants, regardless of
their age or gender. EPIC-FFQ was
adapted for the Libyan population.
Foods frequently consumed in
Libya and not available in the list
was added (such as cuscus, dates,
olives) while foods and beverag-
es that are not consumed by the
Libyan population were deleted,
such as food contains pork and
alcoholic beverages. Two bilingual

experts in nutrition reviewed the

Benghazi University Medical journal | &
Faculty of Medicine, University of Benghazi
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final Arabic version of EPIC-FFQ,
The questionnaire was trans-
formed into digital format. To en-
sure data accuracy and reliability,
field researchers underwent rig-
orous training in FFQ administra-
tion, portion size estimation, data
entry, and ethical guidelines for
data collection.

Data analysis:

Body mass index (BMI)
was calculated using the stan-
dard formula: BMI = Weight (kg)
| Height (m)>. Participants were
categorized into weight status
groups: underweight (<18.5), nor-
mal weight (18.5-25), overweight
(25-30), and obese (230). Dietary
intake data, collected using the
EPIC-FFQ, was analyzed using
the FETA software (Mulligan et al.
2014). FETA is a specialized tool
designed for analyzing dietary data
from EPIC-FFQs. It was used to
calculate the average daily intake

of energy, macronutrients (car-

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0
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bohydrates, proteins, and fats),
and micronutrients (vitamins and
minerals). Descriptive statistics:
frequency (percentage), mean (+
SD) and median (IQR), were used
to summarize demographic, so-
cioeconomic, and dietary intake
data. Chi-square tests were em-
ployed to assess associations be-
tween FA supplementation and
socio-demographic factors. In-
dependent sample t-tests were
used to compare fiber intake with
the recommended amount of 14 g
per 1000 kcal. One-sample t-tests
were used to compare the mean
intake of key vitamins and miner-
als with the recommended dietary
intakes for pregnant women (22).
Statistical significance was set at
a p-value of <0.05. Data were an-
alyzed using IBM SPSS Statistics

version 26.

Benghazi University Medical journal
Faculty of Medicine, University of Benghazi

June: 2025

Ethical Considerations:

The University of Benghazi
Review Board approved the study
design. Before initiating recruit-
ment, official letters were sent to
the administrators of the selected
private clinics in Benghazi, out-
lining the study’s objectives and
seeking their cooperation to fa-
cilitate participant enrollment. All
potential participants who met the
inclusion criteria were provided
with a detailed information about
the purpose of the study and the
confidentiality measures followed
by the research team. A written
consent form in the Arabic lan-
guage was signed by each partici-
pant. To ensure confidentiality, no
personal identifiers were used on
the survey forms and all collected
data was anonymized and stored

securely.

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0
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Results:

From the 93 approached
females, 74 pregnant females ful-
filled the inclusion criteria and
agreed to be enroll in the study
(80% response rate). Half of the
participants were recruited from
the Alom Alhanon clinic, 24%
were recruited from Al Nukh-
ba clinic and 25% were recruited
from the other clinics. All partic-
ipants (n = 74) provided complete
data for all variables of interest.
The age ranged from 17 to 40 years
with a mean of 28 years (SD 5.3).
All participants were married for a
period ranging from 3 months to
16 years, 58% held university de-
grees or higher. Thirty percent of
them had jobs, while the rest were
housewives. Fifty seven percent
of the husbands were employed,
while the rest being self-em-
ployed. The family income of 54%
of the participants was 1000 LD

(approximately $220) or less. The

Benghazi University Medical journal | &
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majority of respondents (82%)
reported that husbands were the
primary earners in the household,
while 16% indicated shared finan-
cial responsibility between spous-
es. Table (1) shows the basic char-

acteristics of the participants.

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0
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Table .(1) : Demographic characteristics of 74 participants included in the

study

Characteristic (Total= 74) |No. (%)
Clinic
Alom Alhanon 37(50)
Al Nukhba 19(25.6)
Other clinics 18(24.4)
Family income
Less than 1000 Libyan dinars 40(54)
1000-1500 Libyan Dinar 27(36.5)
More than 1500 Libyan dinars 7(9.5)
Education level
Primary school 10(13.5)
Secondary school 21(28.4)
University degree or higher 43(58.1)
Occupation
Housewife 52 (70)
Employee 22(30)
Age
<30 Year 47 (63.5)
230 Year 27 (36.5)
Pre pregnancy BMI
Under weight 3 (4.1)
Normal 39 (52.7)
Over weight 20 (27)
Obese 12 (16.2)
First pregnancy
Yes 28(37.8)
No 4,6(62.2)
Supplement intake*
FA before pregnancy 19 (26)
FA after pregnancy 62 (83.7)
Multivitamins after pregnancy 15 (20.3)
:‘lg(r)lzne of the participants took the FA and/or supplements before and after preg-

Y.

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0
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Anthropometric Measurements and
Folic Acid (FA) Intake

The mean Body Mass In-
dex (BMI) among participants was
24.9 (SD 4.5), indicating a normal
weight status; however, 4% were
classified as underweight, and
43% were categorized as over-
weight or obese (Table 1). Regard-
ing FA intake, 26% of participants
began consuming FA before preg-
nancy, while 58% initiated intake
only after becoming pregnant, and
16% did not take FA at all. Addi-
tionally, only 20% reported tak-
ing multivitamins during their
current pregnancy. A Chi-square
test indicated no significant asso-
ciation between FA consumption
prior to pregnancy and variables
such as duration of marriage (p =
0.64), first-time pregnancy (p =
0.79), family monthly income (p
= 0.88), or educational attainment

(p > 0.20).

Benghazi University Medical journal | &
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Daily average intake of
food groups
As shown in Table 2, the daily av-
erage intake of various food groups
revealed key insights. The median
(IQR) daily intake was as follows:
vegetables 228 g (133 g), milk and
dairy products 395 g (298 g), fruits
220 g (309 g), fish and fish prod-
ucts 19 g (48 g), meat and meat
products 141 g (93 g), and eggs and
egg dishes 41 g (28 g).
Daily average intake of energy, mac-
ro and micronutrients and compari-
son with recommendations

As table (2) shows, the
median daily energy intake was
10 MJ (5 MJ), with fat at 93 g (56
g), protein at 109 g (54 g), car-
bohydrates at 284 g (139 g), and
fiber at 14 g (29.3 g). Analysis in-
dicated that the distribution of
energy from macronutrients fell
within acceptable recommenda-
tions, with carbohydrates com-

prising 47.8%, protein 18.3%, and

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0
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fat 36.3% of total energy intake.
However, there was considerable
variability in macronutrient in-
take, with carbohydrates ranging
from 28.5% to 64.4%, protein
from 10.3% to 30.7%, and fat from
26.3% to 45.2%.

The recommended dietary
intake for fiber is 14 g per 1000
kcal (Institute of Medicine 2006).
A new variable was created to cal-
culate the fiber recommendations

for each participant according to

Benghazi University Medical journal
Faculty of Medicine, University of Benghazi
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their reported energy intake using
the formula:

The recommended dietary
intake for fiber is 14 g per 1000
kcal (Institute of Medicine, 2006).
An independent sample t-test
comparing current fiber intake
(mean 15.05 g, SD 6.39) with the
recommended intake (mean 35.4
g, SD 12.77) revealed a significant
deficiency (p < .001), with a differ-
ence of 20.36 g (95% CI: -23.65,
-17.07).
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Table .(2): Mean and median food groups, macronutrients and energy
intake (g/day) and the percentage of energy distribution from macronu-

trients among the 74 participants.

Food Group/Nutrient

Mean + SD

Median (IQR)

Eggs and Egg Dishes (g/day)

4h.4 +39.39

41(29)

Meat and Meat Products (g/day)

158.8 + 103.45

140.9 (92.91)

Fish and Fish Products (g/day)

40.7 + 72.30

19.29 (47.54)

Milk and Milk Products (g/day)

461.3+ 245.93

395.03 (222.69)

Fruit (g/day) 271.7 + 214.96 220.40 (187.33)
Vegetables (g/day) 239.5 + 129.5 228.32 (132.66)
Englyst Fiber Non-Starch Polysaccharides

15.05 + 6.39 14.14 (8.8)
(NSP)
Total energy intake (M]) 10.6 (3.8) 10 (5)

Carbohydrate (g/day)

299.98 + 111.09

284.33 (138)

Percentage of energy from Carbohydrate

47.8

Protein (g/day)

116.10 + 46.50

108.95 (53.7)

Percentage of energy from Protein

18.5

Total Fat (g/day)

104.41 + 44.37

92.96 (55.8)

Percentage of energy from Fat

36.7

Table (3) illustrates mi-
cronutrient intake and compari-
sons with the Recommended Di-
etary Intake (RDI) for pregnant
women aged 19 to 50 years. In
summary, while the mean daily
intake of Vitamin A, Vitamin C,
Calcium, and Selenium exceeded

the RDI, intakes of Iron and Folate

were significantly below recom-
mendations (p < 0.001), as de-
tailed in Table (3). Intakes of Vita-
min B12, Zinc, and Vitamin D met

the RDI.
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Table .(3): A comparison between average daily intake of key vitamins and
minerals and the dietary reference intake (DRI) for pregnant women aged

19-50 using one sample t test

95% Confidence Interval
Mean + SD| DRI p value .
of the Difference

Vitamin A retinol (ng/ 1708+

770 <0.001 525.0 1351.6
day) 1784
Vitamin C (mg/day) 123 +57.7 | 85 <0.001 25.1 51.8
Iron (mg/day) 12.6 £ 5.4 | 27 <0.001 -15.6 -13.1
Calcium (mg/day) 1294 + 447 | 1000 <0.001 190.8 397.9
Bi12 (pg/day) 11.4 #10.2 | 2.6 0.25 -0.3 0.1
Zinc (mg/day) 12.8 + 5.5 12 0.20 -0.5 2.1
Selenium (pg/day) 90.2+ 46 | 60 <0.001 19.6 40.9
Folate (ng/day) 280 + 104 | 600 <0.001 -505.9 -485.3
Vitamin D (pg/day) 5.5 + 6.1 5 0.50 -1.0 1.9
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Discussion:

This study aimed to eval-
uate the dietary intake and FA use
among pregnant women in Beng-
hazi, Libya, following eight years
of political instability and armed
conflict. The findings revealed an
imbalanced dietary intake among
participants, despite seemingly
adequate total energy intake and
macronutrient distribution.

Although the participants
consumed sufficient energy and
macronutrients, significant de-
ficiencies were observed in key
nutrients such as fiber, iron, and
folate. Notably, fruit and vegetable
consumption exceeded the rec-
ommended five servings daily, but
this did not compensate for the
lack of essential micronutrients.
The diet also exhibited elevated
levels of vitamin A, which, while
essential for fetal development,
can have teratogenic effects if con-

sumed excessively from animal
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sources like liver (23) . The mean
daily intake of Vitamin A among
the pregnant women in this study
was significantly higher than the
DRI of 770 pg/day (p<0.001). The
95% confidence interval for the
difference between the mean in-
take and the DRI (525.0 to 1351.6)
further supports this observation,
indicating that the average intake
substantially exceeds the recom-
mendation. A balanced approach
emphasizing plant-based sources
of vitamin A and avoiding exces-
sive intake from animal-based
sources or supplements is crucial.
The study’s findings were com-
pared with other studies one from
Libya (Misurata city) in Libyan fe-
males that was published in 2018
(24), and one from the United
States in pregnant females that
was published in 2023 (25). For
instance, there was similarity in
intake of energy (10.6 vs 11 MJ/
day) and vitamin D (5.5 vs 5.1 ng/
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day), to those reported by Faid
et al. in 2018 in Misurata city in
Libya, but differences were noted
in carbohydrate, protein, and fat
consumption. Where our partic-
ipants had higher carbohydrate
(300 vs 232 g/day) and protein (116
vs 96.6 g/day) intake and lower
fat intake (104 vs 129 g/day) com-
pared to Faid et al. study. These
discrepancies can be attributed to
differences in study populations
such as age and BMI. The partic-
ipants in this study were younger
(28 + 5.3 years) and had a lower
BMI (24.9 * 4.5) compared to Faid
et al. study (33.0 + 9.3 years and
33 + 9.3 BMI) and regional dietary
variations and preferences, since
Misurata city is located >800 km
to the west of Benghazi (24).

When compared to a US study by
Olendzki et al. that was conducted
in 2023 (25), our participants con-
sumed more energy (10.6 + 3.8 vs

8.7 + 2.2 MJ), but the percentage

Benghazi University Medical journal
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of energy from macronutrients
was comparable. However, signif-
icant disparities in micronutrient
content were observed, with low-
er consumption of iron (12.6 + 5.4
vs 16 + 5.6 mg), selenium (90.2 +
46 vs 117.4 + 40.8 ng), and folate
(280 + 104 Vs 460.4 + 143 pg) in
current study. Calcium and zinc
intakes were similar between the
two studies (25). However, factors
related to dietary assessment and
analysis tools could limited these
comparisons.

Only 26% of the partici-
pants-initiated FA supplementa-
tion before pregnancy as recom-
mended (9). This rate was higher
than that reported by Abdulmalek
(2017) in Benghazi, where only
6% of women started FA sup-
plementation before pregnancy.
Post-pregnancy supplementation
rates were also higher in this study
(83.8% vs 74%). These differences

may be due to demographic varia-
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tions, as the current study focused
on pregnant women attending
private clinics with higher educa-
tional attainment (26).

The low iron intake was
consistent with the high preva-
lence of anemia among childbear-
ing women in Libya, estimated at
29.9% in 2019 by the WHO (27)
Iron deficiency anemia can lead
to significant maternal and fetal
complications, highlighting the
need for targeted interventions to
address this issue.

The study highlights a
significant disparity between the
high educational attainment and
low employment rates among the
participants. Despite 58% hold-
ing a university degree or higher,
only 30% of these educated wom-
en were employed. This reflects a
common challenge in Arab soci-
eties, where cultural and societal
norms often prioritize family and

domestic roles for women, limit-
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ing their workforce participation.
This limited economic indepen-
dence has profound implications
for household income and the
ability to access nutritious food
and quality healthcare. The ma-
jority of households in the study
had a monthly family income
of <1500 Libyan Dinar (approx-
imately $330), a relatively low
figure. This economic structure
restricts women’s financial au-
tonomy, even with high educa-
tional levels, hindering their abil -
ity to make independent decisions
regarding their diet, healthcare,
and overall well-being.
Assignificant proportion of
participants (43%) were catego-
rized as overweight or obese before
pregnancy, which is lower than
the national prevalence 66.8% in
2016 (27), but still raises concerns
about potential adverse pregnancy
outcomes. Pre-pregnancy obesity

is associated with adverse health
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effects for the mother and the
baby.

The conflict may not have
led to acute malnutrition direct-
ly in this group but it could have
contributed to a state of “masked
malnutrition” characterized by
imbalanced diets. However, es-
tablishing a definitive connection
between these dietary deficiencies
and the conflict is challenging due
to several limitations such as the
lack of data about diet and FA in-
take before the conflict. However,
one can anticipate several factors
associate the conflict with the ob-
served situation. The first is the
economic instability and reduced
household incomes could have
limited access to diverse and nu-
tritious food options, forcing fam-
ilies to choose cheaper, often less
nutritious alternatives. The second
is the disruption of health care and
shifting the priorities towards

emergency services during the

Benghazi University Medical journal
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conflict, compromising the pro-
vision of essential maternal health
services, including nutritional
counseling and prenatal care.

This study represents a
significant contribution to the im-
ited literature on maternal nutri-
tion in challenging environments.
It provides valuable insights into
the dietary habits of pregnant Lib-
yan women within a specific so-
ciocultural and economic context.
However, limitations include the
retrospective nature of the dietary
assessment tool, which may be
subject to recall bias, and the use
of a convenience sample from pri-
vate healthcare centers, potential -
ly limiting the generalizability of
the findings. A limitation of this
study is the reliance on self-re-
ported pre-pregnancy weight and
height, which may be subject to
recall bias. However, this method
was chosen to establish a base-

line BMI that was less likely to be
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masked by the initial weight fluc-
tuations that can occur during the
first trimester of pregnancy. The
small sample size further restricts
the ability to draw definitive con-
clusions. Future research should
incorporate biomarker validation,
utilize larger and more diverse
samples, and conduct qualitative
studies to explore the sociocultural
factors influencing dietary choices
and access to healthcare. While the
EPIC-FFQ_has been validated in
other contexts, further investiga-
tion may be necessary to confirm
its applicability in the Libyan con-
text.

Public Health Implications:

The observed imbalances
in nutrient intake among pregnant
women in Benghazi may have sig-
nificant implications for maternal
and fetal health. Addressing these
nutritional gaps requires a multi-
pronged public health approach.
This should include nutrition ed-
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ucation emphasizing balanced
diets and the importance of es-
sential nutrients like iron and folic
acid, food fortification to enhance
the micronutrient content of sta-
ple foods, supplementation pro-
grams for women of childbearing
age, and strengthening maternal
health services to ensure access
to quality prenatal care, including
regular check-ups and nutrition-
al counseling. By implementing
these strategies, we can effectively
improve the nutritional status of
pregnant women in Benghazi and
contribute to better maternal and
fetal health outcomes.

In conclusion, this study
elucidating the dietary intake and
folic acid supplementation prac-
tices during the first trimester of
pregnancy in Benghazi revealed
significant dietary inadequacies,
specifically low intakes of fiber,
iron, and folate despite seemingly

adequate energy and macronu-
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trient consumption. Additionally,
the uptake of pre-conception fo-
lic acid supplementation was low.
These findings highlight substan-
tial nutritional challenges faced
by pregnant women in this con-
flict-affected region, underscor-
ing the need for targeted inter-
ventions to improve their dietary
quality and folic acid use to pro-
mote healthier pregnancies.
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Protective Effects of Olive Oil on Liver Tissue in Swiss Rats Treated with
Cyclophosphamide: A Histopathological Study.
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Abstract

Background: Cyclophosphamide (CP) is a commonly used chemotherapy agent ac-
knowledged to have hepatotoxic effects. Olive oil, which is high in antioxidants, may
offer protective benefits against damage caused by such drugs.

Aims: This study aims to search the potential protective effects of olive oil on liver tox-
icity induced by cyclophosphamide in a rat model.

Materials and Methods: A total of nine male albino rats were allocated into three dis-
tinct groups: A Control group, a CP group receiving 150 mg/kg, and a CP group receiving
both 150 mg/kg of CP and 200 mg/kg of olive oil. The doses were administered on days
one, three and five. On day seven, liver tissues were harvested for histopathological
evaluation.

Results: Histopathological analysis showed that CP treatment resulted in extensive liv-
er damage, especially affecting the portal tracts and central veins. The addition of olive
oil appeared to reduce some of the toxic effects detected with CP, mainly in the portal
tract and sinusoidal regions. Nonetheless, some degree of liver injury persisted in the
group receiving both CP and olive oil. These results imply that olive oil may offer a pro-
tective benefit against CP induced liver toxicity in rats.

Conclusion: The administration of CP led to significant histopathological alterations
in the liver tissues of rats. The concurrent use of olive oil seemed to alleviate some of
these detrimental effects, likely attributable to its antioxidant properties. These find-
ings suggest that incorporating olive oil could be beneficial as a protective measure
during CP chemotherapy.

Keywords: Olive oil, Cyclophosphamide, Histopathological changes, Protective effect.
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Introduction:

Cyclophosphamide (CP)
is part of the oxazaphosphorine
family which are alkylating agents.
It is a common chemotherapeutic
medication used to treat various
neoplastic diseases and was ap-
proved for use in the US in 1959
(1). It is commonly used to treat a
variety of malignancies, including
breast, lung, ovarian, endometri-
al, neuroblastoma, leukemia, and
neuroblastoma in a combination
with other chemotherapy drugs.
CP is also usually used as an im-
munosuppressant to treat chron-
ic autoimmune diseases such as
multiple sclerosis, systemic vas-
culitides, rheumatoid arthritis,
autoimmune skin diseases, and
systemic lupus erythematosus (2).
The administration of CP is typi-
cally intravenous, depending on
the condition being treated. CP is a
prodrug whose therapeutic effects

depend on the liver’s metabolic
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activities for activation and in-
activation (3,4). CP introduces an
alkyl-group into DNA when it is
activated, it works by attaching an
alkyl-group to the guanine base
of the DNA at the imidazole ring’s
seventh nitrogen atom. This leads
to permanent cross--linkages in
the DNA strands at the phases G2
and S of the cell cycle, which ulti-
mately ends cell death (5). How-
ever, side-chain oxidation which
results in neurotoxic metabolites
inactivates CP (3,4).

In severe conditions of
aplastic anemia and other im-
mune conditions, high doses of CP
have shown successful results (6).
Conversely, CP can induce a range
of side effects due to its cytotox-
ic effects on rapidly proliferating
cells. Adverse effects of CP in-
clude nausea, alopecia, sickness,
thrombocytopenia,  pulmonary
fibrosis, facial abrasions, leuko-

penia, hematuria, increased skin
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pigmentation, diarrhea, hemor-
rhagic cystitis and others (3). With
CP, numerous adverse medication
responses are possible. Addition-
ally, a tiny percentage of people
have severe reactions that can be
fatal or cause congenital defects,
birth defects, or diseases that re-
quire prolonged hospitalization
(7). To prevent drug-induced liver
injury, it is essential to understand
the pathological processes of liver
damage, patient-related risk fac-
tors and drug-related risk factors.

Hepatotoxicity is one of
the major side effects that can be
caused by the application of CP.
Several kinds of cytotoxic metab-
olites could be formed as a result
of the metabolic conversion of CP
(8). Phosphoramide mustard and
acrolein are the two primary ac-
tive metabolites that result in ox-
idative stress and harm cellular
macromolecules such proteins,

lipids and nucleic acid (9). When
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glutathione S-transferase is pres-
ent, Acrolein is a highly reactive
metabolite of CP with a short bio-
logical half-life, can easily interact
with glutathione. Glutathione, a
protein with thiol, plays numer-
ous vital roles, including detoxi-
fying electrophiles and reducing
oxidative stress (10). Conversely,
when glutathione levels are re-
duced, the reactive o, f unsatu-
rated aldehyde acrolein increases
the ability to interact with cellular
nucleophiles, as the thiol-groups
in cysteine within proteins, and
the nitrogen atoms found in his-
tidine and lysine. This interaction
can lead to a loss of protein func-
tionality and may induce oxida-
tive stress, potentially resulting in
significant damage to hepatocytes
(11). Currently, various therapeutic
strategies have been developed to
mitigate the side effects associat-
ed with cyclophosphamide. These

include combining multiple che-
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motherapeutic agents at reduced
doses and utilizing alternative
analogues of cyclophosphamide
(12). However, the clinical out-
comes have not been encouraging,
as a significant portion of patients
receiving these treatments still
experience liver dysfunction (13,
14). Components of olive oil have
been shown to possess anticancer
properties by reducing DNA oxi-
dation, halting the cell cycle, and
inducing apoptosis in tumor cells
(15,16). Incorporating olive oil into
the diet has been proposed as a
factor in protecting DNA and low-
ering cancer incidence.

The aim of study:

To examine the protec-
tive effects of olive oil against
cyclophosphamide-induced his-
topathological changes in liver
tissue of Swiss albino rats.
Materials and Methods:

Nine male albino rats were

divided into three groups (n=9): a
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control group receiving saline, a
cyclophosphamide group receiv-
ing 150 mg/kg cyclophosphamide
only (ip), and a cyclophosphamide
+Olive Oil group receiving 150 mg/
kg cyclophosphamide (ip) fol-
lowed by oral gavage 200 mg/kg
olive oil. The doses were on day 1, 3
and 5. On day 7, rats were human-
ly sacrificed, and liver tissues were
collected, fixed in formalin, pro-
cessed using customary histolog-
ical techniques, and stained with
Hematoxylin and Eosin (H&E).
Histopathological changes were
assessed by a blinded pathologist
using light microscope. Student
t-test was done on the histo-
pathological parameters by Excel
Microsoft office professional plus
2016.
Results:
The liver sections from the control
group:

Demonstrated a nor-

mal lobular architecture typical
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of healthy liver tissue. The lobule,
the functional unit of the liver,
displays a well-organized struc-
ture that is critical for proper liv-
er function. Within the lobules,
the hepatocytes are arranged ra-
diating from the central-vein,
developing anastomosing plates
of hepatocytes. The hepatocytes
displayed several notable charac-
teristics: They appeared polyhe-
dral, which is a typical morphol-
ogy for liver cells. The cytoplasm
was acidophilic, indicating a high
presence of proteins and organ-
elles. Each hepatocyte contained a
round central nucleus, consistent
with normal nuclear morphology.
The portal tracts, or triads, ob-
served in the sections contained
several normal structures which

is crucial for normal liver function

(Figure 1).
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The liver sections from the group
treated with cyclophosphamide only:

Histopathological analysis
of liver tissue of the rats treated
with the CP only were character-
ized by the alteration of the nor-
mal liver structure with hepatic
necrosis of the cells and degener-
ation adjacent to the central-veins
of the liver. Furthermore, present-
ed were eosinophilic cytoplasm
of the hepatocytes with pyknotic
nucleus. Inflammatory cell infil-
tration was also present (Figure 2
A). Figure (2) B showed, a region
of congested hepatic cords, occu-
pied with erythrocytes called red
venous congestion and a region
of congested hepatic cords, a large
dilated central vein also packed
with erythrocytes. However, pre-
sented was the portal-triad and
surrounding tissue with dilated
congested portal tract packed with
RBCs and inflammatory cells,
and a thicker than normal wall
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of portal vein with inflammatory
cells and surrounded by fibrotic
area and periportal early fibrotic
changes and mild inflammatory
cellular cuffing. Furthermore, the
liver tissue showed with dilated
sinosoids with cytolysis and py-
knotic nuclei of hepatocytes ad-
jacent to a congested portal tract
show focal necrosis and dilated
sinusoids, with megakaryocytic
effect of hepatocytes was observed
(Figure 3).

The liver sections of the group treat-
ed with Cyclophosphamide and Olive
Oil:

Histological changes in
the tissue sections showed an area
of mild deteriorated liver cells (he-
patocytes), and a slightly congest-
ed central-vein, mild lymphocytic
infiltration. The loss of hepatic ar-
chitecture is demonstrated at the
portal tract and a mild portal ves-
sels congestion with less fibrotic

and inflammatory changes. Also
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found are the normal structure of
the bile duct, with normal hepatic
nucleus structure (figure 4). Also
shown in (figure 5). solitary in the
center focal necrosis, with cytoly-
sis and pyknotic nuclei of hepato-
cytes, eosinophilic hepatocytic
granules are noticed, with monot-
onous nuclei with fine chromatin
distribution.

Table .(1). shows the histopatho-
logical parameters of livers of rats
administrated by cyclophospha-
mide vs cyclophosphamide with
olive oil. The control group showed
no significant histopathological
modifications. The group treat-
ed with cyclophosphamide only
higher pathological change but in
the group treated with the cyclo-
phosphamide and olive oil there is
aless effect on the portal tract area
and the sinusoids region. Student
t-test showed a significant dif-
ference between the parameters

of the control group vs the cyclo-
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phosphamide group and between tween the cyclophosphamide vs

the control group vs the cyclo- cyclophosphamide with olive oil
phosphamide with olive oil group. group, p<0.05.

But no difference was shown be-

Figure .(1): Micrograph of control hepatic tissue. H and E stain. (A): Shows
hepatocytes with normal central vein structures. (X200). (B): Shows nor-
mal portal-spaces, and normal structured hepatocytes. (X400).

Figure. (2): Micrograph of hepatic tissue treated with Cyclophosphamide.

H and E stain. (A): Displays a congested central vein and adjacent tissue
with an area packed with erythrocytes (X100) (B): Demonstrates the portal
triad and neighboring tissue with dilated congested portal tract packed

Copyright©2024University of hazi.This open Access article is Distributed under a CC BY-NC-ND 4.0
license. ISSN: Online 3005-7450, ISSN:Link 3005-7442 Page :35
https://www.journals.uob.edu.ly/BUME] DOI: https://doi.org/10.37376/benuivmedjviiz




Benghazi University Medical journal

i Faculty of Medicine, University of Benghazi
k‘ ) VOLMUE:2 ISSUE:1 June: 2025 Bl ’MI

with RBCs, with a thickening wall of portal-vein and periportal early fi-

brotic alterations and mild inflammatory cellular cuffing. (X200).

- -
3

Figure .(3): Micrograph of hepatic tissue treated with Cyclophosphamide.

H and E stain. (X400) Shows a congested portal tract at the upper right

Figure .(4): Micrograph of hepatic tissue treated with both the Cyclophos-
phamide and Olive Oil. H and E stain. (A): Displayed, an area of slightly
congested central vein. (X200) (B): Portal tract with a mild portal vessels
congestion with normal bile duct structure and normal hepatic nucleus

structure. (X200)
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Figure.(5): Micrograph of hepatic tissue treated with both the Cyclophos-

phamide and Olive Oil. H and E stain. Eosinophilic hepatocytic granules are

noticed, with monotonous nuclei with fine chromatin distribution. (X1000)

Table .(1): Histopathological parameters of livers of rats administrated by

cyclophosphamide vs cyclophosphamide with olive oil

Groups Control CPA CPA & 00
Hepatic vacuoles (steatosis) | - - -
Hepatocytes cellular changes
Cytolysis Pyknotic changes - et .
Congestion ++ bt e
Portal tract region Inflammatory changes - 4 +
Fibrotic changes - + /[ ++ + [ +/-
Inflammatory changes - - -
Sinusoids and/or ducts Dilatation ———- e ———tt
Necrosis - ++/(FN) +/(FN)
(+/++) Mild to moderate fibrotic changes
(+ / +/-) Mild to focal fibrotic changes
++/(FN) Mild to focal necrosis detected
++/(FN) Moderate to focal necrosis detected.
Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0
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Discussion:

This study was designed
to assess the histopathological ef-
fects of CP on the hepatic tissue
of albino rats and to estimate the
potential protective effects of olive
oil against the damage induced by
CP. CP is known to effect different
tissues especially when taken in
large doses, the most histological
studied tissues are the liver, kid-
ney and testis. the studies showed
large histopathological hepat-
ic and nephrotoxic effects (17,18,
19). Also, when the olive oil was
administered to the group with
CP and olive oil it showed that
the olive oil has a defensive effect
against the toxic effects of the CP
hepatotoxicity (20).

In this study the liver tis-
sue from the control group dis-
played normal lobular architecture
with well-organized hepatocytes,
central veins, and portal tracts. In

contrast, the liver sections from
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the CP-treated group showed sig-
nificant alterations, including he-
patocyte necrosis, congestion of
hepatic cords, and inflammatory
cell infiltration. CP treatment has
been associated with disturbances
in hepatic blood flow and cellular
integrity, leading to the observed
necrosis and degeneration of he-
patocytes. According to a study
by Talebpour et al. (2018), cyclo-
phosphamide can induce oxidative
stress and inflammation, contrib-
uting to hepatocyte injury and
death (21). The presence of pyk-
notic nuclei within the hepato-
cytes further indicates cell death,
a hallmark of necrosis (22). The
infiltration of inflammatory cells
within the liver tissue is indica-
tive of an immune response to the
damage inflicted by CP. The ac-
cumulation of inflammatory cells
can aggravate liver injury through
the release of proinflammato-

ry cytokines and reactive oxygen
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species, which further exacer-
bate hepatocyte damage (3). This
aligns with findings from various
studies that highlight the role of
inflammation in drug-induced
liver injury (17).

The histopathological
analysis revealed areas of red ve-
nous congestion characterized by
dilated hepatic cords filled with
erythrocytes. This occurrence is
frequently observed in situations
where hepatic blood flow is com-
promised, leading to increased
pressure within the central veins
(23). The observed red venous
congestion and thickening of the
portal vein walls are consistent
with reports of CP-induced he-
patic injury, further underlining
the drug’s potential to cause sys-
temic toxicity (24). Additionally,
the dilated portal tracts occupied
with erthrocytes and inflamma-
tory cells suggest portal hyperten-

sion or impaired venous drainage,
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which can occur as a consequence
of hepatocyte damage and inflam-
mation (25). Furthermore, the
presence of periportal inflamma-
tory cellular cuffing suggests con-
stant inflammation that can lead
to fibrosis if the noxious stimu-
lus persists (26). The progression
from inflammation to fibrosis is
a well-documented pathway in
liver pathology, emphasizing the
significance of early intervention
to prevent irreversible damage.
Moreover, the dilated sinusoids
with cytolysis and pyknotic nuclei
adjacent to congested portal tracts
reflects severe hepatic injury. This
finding is consistent with studies
indicating that sinusoidal dilation
often accompanies liver injury and
can lead to impaired hepatic func-
tion (27, 28). The megakaryocytic
effect noted in some hepatocytes
may suggest an adaptive response
to stress or injury, potentially in-

dicating altered hematopoiesis or
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thrombopoiesis in the context of
liver dysfunction (29). The soli-
tary focal necrosis observed, along
with cytolysis and pyknotic nuclei
in hepatocytes, indicates localized
areas of cell death. Focal necro-
sis can be a common feature in
drug-induced liver injury and is
often associated with areas of sig-
nificant oxidative stress or meta-
bolic disturbance (30). The pres-
ence of eosinophilic hepatocytic
granules suggests alterations in
protein synthesis or storage with-
in hepatocytes, potentially linked
to the liver’s response to injury
(30).

In the group treated with
both CP and olive oil, the histo-
pathological changes in the liver
were less prominent, the tissues
displayed only mild degeneration
of hepatocytes, slight congestion
of the central vein, and limited
lymphocytic infiltration. More-

over, the preservation of bile duct
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structure and normal hepatic nu-
clei suggests that olive oil provided
some level of hepatoprotection.

This protective effect
could be accredited to the an-
ti-inflammatory and antioxidant
properties of olive oil, which may
help to neutralize ROS and reduce
inflammation, thereby protecting
hepatic cells from severe damage
(31) this protective effect is also
shown in other tissues (20). The
existence of mildly degenerated
hepatocytes suggests that while
CP exerts hepatotoxic effects, the
degree of damage is relatively
moderate compared to the group
treated with the CP only. Degen-
eration may manifest as cellular
swelling, fatty change, or necrosis,
which can be attributed to oxida-
tive stress induced by CP (21). The
protective effects of olive oil, rich
in antioxidants such as oleic acid
and polyphenols, may alleviate

some of this damage, as suggested
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by studies indicating that dietary
antioxidants can reduce oxidative
stress in liver tissues (32,33,34).
The beginning of slight conges-
tion in the central vein and mild
portal vessel congestion may indi-
cate early vascular changes due to
impaired hepatic blood flow. This
can be a consequence of inflam-
mation or cellular injury leading
to increased pressure within the
hepatic vasculature (23). The rela-
tively mild nature of these chang-
es suggests that the combination
of CP with olive oil may have a
protective effect that limits the
extent of vascular compromise.
Mild lymphocytic infiltration is
indicative of an immune response
to hepatocyte injury. While CP is
known to induce inflammation
and immune-mediated damage,
the presence of olive oil may help
modulate this response. Studies
have shown that certain dietary

fats can influence inflammatory
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pathways and reduce the severi-
ty of inflammation in liver injury
(3). The reduced fibrotic modifica-
tions detected in this group could
also point to a lower chronic in-
flammatory response, which is
crucial for preventing long-term
liver damage. These findings un-
derscore the importance of di-
etary components in modulating
drug-induced liver injury and
suggest potential avenues for fur-
ther research into protective strat-
egies against hepatotoxicity.
Conclusion:

The results of this study
indicate that CP causes consider-
able histopathological damage to
the hepatic tissue of albino rats by
demonstrating significant hepato-
cellular injury, inflammation, and
alterations in vascular architec-
ture. On the other hand, the histo-
pathological changes observed in
the liver sections from the CP and

olive oil-treated group indicate a
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moderate degree of hepatotoxic-
ity characterized by mild degen-
eration, vascular congestion, and
localized necrosis. The protective
effects of olive oil appear to mit-
igate some of these changes, pre-
serving bile duct structure and re-
ducing inflammation and fibrosis.
Recommendations:

These findings emphasize
the need for careful monitoring
of liver function in patients un-
dergoing CP therapy and suggest
potential pathways for therapeu-
tic intervention to mitigate liver
damage.

Ethical approval: All pro-
cedures were done with high eth-
ical standards minimizing pain
and distress and ensure humane
treatment. All protocols are re-
viewed by the Faculty of Biomed-
ical Sciences at the University of
Benghazi scientific committee for

compliance.
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Awareness of the Health Effects of Smoking Among Secondary School
Students in Benghazi City.
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COriginal Research Article )

Abstract

Background: Increasing public awareness of the health risks associated with tobacco smoking is one
of the most effective strategies for reducing tobacco use.

Aim: To assess the level of awareness about the health risks of smoking among secondary school
students in Benghazi City.

Methods: A cross-sectional study was conducted involving male secondary school students .in
Benghazi.

Results: The study included 345 students their mean age was 16.9+0.83 years. Prevalence of smok-
ing in students was 12.8%, while 5.2% were ex-smoker and 82% never smoke. Rate of smoking de-
crease by increasing the level of father’s education. Mean age of starting smoking was 13.5+2.1years,
18.2% of current smoker start smoking at age <10years.Current smoker 77.3% of them their friends
were smoker.More than half ( 56.8% ) of current smoker their fathers were smoker .Opinion of stu-
dent about smoking , 86.9% they were sure about the effect of smoking to health ,about the effect
of their friends on acceptability of smoking only 7% were sure ,69.3% of student sure about harmful
effects of passive smoking , only half ( 52.3%) of smoker had desire to quit smoking .The range of
their knowledge about Harmful effects of smoking was 93% for Cardiovascular diseases and lung
cancer to 50% for male infertility . Majority tried to stop smoking (81.8%). Source of information
about smoking was 41.7% from family &friends.

Conclusion: This study demonstrates the significance of parents’ educational attainment in relation
to their children’s smoking behavior. The presence of a family member who smokes at home has an
impact on this influence. Additionally, it demonstrates that when teenagers are young and spend a
lot of time with their friends, the actions of those who smoke have a big impact on the others. The
majority of students knew that smoking cigarettes has health risks.

Key words: Smoking, Adolescent, knowledge, attitude, students practice .
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Introduction:

Smoking is a major pub-
lic health concern, responsible for
around six million deaths globally
every year. (1) The leading causes
of death include lung cancer, isch-
emic heart disease, stroke, and
chronic obstructive pulmonary
disease (COPD). (2) Most smokers
start at a young age, with 83% of
smokers in the United States be-
ginning before the age of 18yrs. (3)
Smoking in childhood and ado-
lescence leads to both immediate
and long-term health problems.
Reduced lung development and
function, shortness of breath, and
decreased exercise capacity are
common early symptoms, often
misdiagnosed as asthma. Addi-
tionally, early smoking increases
the risk of lung cancer, esopha-
geal, bladder, and oropharyngeal
cancers, as well as heart disease
and stroke in adulthood. (4) There

is also an increased risk of athero-
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sclerosis and engagement in risky
behaviors such as drug use and
violence among young smokers.
(4) Furthermore, exposure to sec-
ondhand smoke can cause serious
health issues in people who do
not smoke.(5) Tobacco use typi-
cally begins during adolescence,
and the earlier an individual starts
smoking, the more difficult it be-
comes to quit later in life.(3) This
early initiation of smoking is a
critical public health concern, as
adolescent smoking often leads to
lifelong addiction and significant
health risks, including respiratory
and cardiovascular diseases shows
that children in middle-class
American families start smoking
at an average age of 8.5 years, with
the onset of smoking behaviors
ranging between 6 and 11 years
old(3).In 2006, 6.8% of students
between the ages of 11 and 14 in
the U.S. reported smoking (6), and

12.6% of high school students re-
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ported using two or more smok-
ing products (7).By 2011, smoking
prevalence among boys aged 13 to
15yrs ranged from 7.9% to 15.9%
in several countries, including the
US., Germany, Turkey, Greece,
and Serbia(2,3,6). Global compar-
ison highlights the persistence of
adolescent smoking across dif-
ferent cultural and socioeconomic
settings. The U.S. Centers for Dis-
ease Control and Prevention (CDC)
showed that in 2021, 4.0% of
middle school students and 13.4%
of high school students had used
a tobacco product at least once in
the past month (8). Despite wide-
spread anti-smoking campaigns,
tobacco use among young people
remains a major concern in the
US. If the current smoking rate
among youth continues, 5.6 mil-
lion Americans under 18 are pro-
jected to die prematurely from
smoking-related illnesses (9).

This equates to around 1 in every

Benghazi University Medical journal
R Faculty of Medicine, University of Benghazi

June: 2025

13 Americans who are currently
aged 17 or younger. (9)

Despite widespread in-
formation about the dangers
of smoking, the prevalence of
teenage smoking remains high.
Teaching students about these
risks, along with the dangers of
secondhand smoke, is crucial in
efforts to reduce tobacco use. (5) .
Aim: To assess the level of aware-
ness about the health risks of
smoking among secondary school
students in Benghazi City.
Methods and materials:

A cross-sectional study
was conducted among 345 male
secondary school students in
Benghazi between the 1. of Feb-
ruary to the 31%. of March 2023.
Stratified random sampling en-
sured the participation of students
from various schools in Benghazi
(private). All participants were se-
lected from different grade levels,

only male students were included
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due to cultural stigmas against fe-
male smoking.
Data collection:

A pre-tested, an anony-
mous self-completion question-
naire was used to gather data.
The students were asked ques-
tions regarding demographic
data, smoking status, the age at
which they start smoking. In ad-
dition, they were asked about the
smoking status of their parents,
family members and friends. Fi-
nally, they were asked about their
awareness of harmful effects of
smoking, Previous attempt to stop
smoking and the source of infor-
mation about smoking.

Type of the sample: Con-
venence sample, students avail-
able during time of collection of
data were included in the study.
Sample size: Number of students
in 6 selected private school were
(1700 students)

Sample size by Krjcie &
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Morgan sample size table (10) was
313, 10% of the sample was added
for any missing data (32 student
)313+32= 345 students.

Statistical Analysis:

Data were analyzed us-
ing SPSS version 26. Descrip-
tive statistics were used as mean,
standard deviation, minimum
and maximum value. Inferential
statistic was used as x> test con-
sidered significant when p < 0.05.
Data was represented in form of
tables and figures.

Ethical consideration:

Anonymous self-comple-
tion questionnaires were used to
ensure the confidentiality of col-
lected information. Verbal consent
was obtained from all students
and head master of the schools.
Results:

-The students’ ages ranged from
15 to 19 years, with 17 years being
the most common (48.7%), while

only 2% of the students were 19
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years old (Figure 1).

48.7
% S50 -

40 -

S
2 21.7

30

20
41

10

Figure. (1): Distribution of student according to age.

-Mean age =16.9years. Std. De- -The vast majority of the students
viation = 0.83, Median=17years, had never smoked (82%), 5.2%
Minimum=15years, Maximum=- were ex-smokers, and 12.8% were
19years. current smokers (Figure 2).
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12.8%

B Current smoker
B Ex-smoker

Never smoke

82%

Figure. (2): Distribution patients according to smoking status of students.

-Among all the studied socio-de- the family were significantly (P
mographic factors, a lower lev- < 0.05) associated with students’
el of father’s education, father’s smoking habits, Table (1).

smoking, friends’ smoking, and

the presence of other smokers in
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Table .(1): Social factors and smoking among secondary school students.

Factors Smoker (%) Ex-smoker (%) Non-smoker (%) P -value

AlAsge lyear 0(0) 14(100) 0(0)

b3 7(8.6) 71(87.7) 3(3.7)

17 21 (12.5) 137(81.5) 10(6) 0.096

1% 13 (17.3) 8(77.3) 4(5.3)

19 3(42.9) 3(42.9) 1(14.2)

Father's education

Primary 9(47.4) 1(5.2) 9(47-4)

Secondary 18(12.4) 7(4.8) 120(82.8) 0.0001%

University 17(9.4) 10(5.5) 154(85.1)

Mother’s education

Primary 5(27.8) 2(11.1) 11(61.1)

Secondary 14(12.8) £4(3.7) 91(83.5) 0.184

University 25(11.5) 12(5.5) 181(83)

Father’s work

Employee 23(10.8) 12(5.7) 177(83.5)

Self employed 20(15.6) 6(4.7) 102(79.7) 0.651

Not employed o(0) o(0) £4(100)

Mother’s work

Employee 25(14.1) 8(4.5) 144(81.4) 0.642

House wife 19(11.3) 10(6) 139(82.7) .

Age of starting smoking

<10 8(18.2) 1(5.6) -

11-15 28(63.6) 15(83.3) - 0.357

>15 8(18.2) 2(11.1) -

Friends who smoke

Yes 34(77-3) 14(77.8) 135(47.7) 0.0001%%*

No 10(22.7) £4(22.2) 148(52.3)

Fathers who smoke

Yes 25(56.8) 11(61.1) 103(36.4) 0.006%*

No 19(43-2) 7(38.9) 180(63.6) )

Other person at home who

smoke 24(54.5) 6(33.3) 72(25.4)

No 20(45.5) 12(66.7) 211(74.5) 0.019%*
* Significant. ** Highly significant.

-According to the majority of the
students, both active and passive

smoking were considered harm-

ful to health (86.9% and 69.3%,
respectively). Only 7% of the stu-

dents agreed that friends influ-

enced their acceptance of smok-

ing.

ing, table (2).

-More than half of the students
(52.3%) had a desire to quit smok-
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Table .(2): Opinion of students about smoking

Yes sure Perhaps yes | Perhaps no Not sure No answer
No % No % No % No % No %

Benh,,
jouanor ¥

Opinion of students about smoking

Smoking affects the health 300 | 86.9 | 23 6.7 6 1.7 12 3.5 4 1.2

Short term of smoking unsafe 24 7 38 1 28 8.1 206 | 59.7 | 49 14.2

Effect of their friends on acceptability
24 7 31 9 24 7 266 77 0 0
of smoking

Harmful effects of passive smoking: 239 | 69.3 | 45 13 20 5.9 25 7.2 16 4.6

Stop smoking (desire to quit smoking)* | 23 | 52.3 | 12 27.3 4 9 5 11.4 - -

-The majority of the students half (50%) knew about its impact
were aware of most of the harmful on male fertility (Table 3)

effects of smoking. However, only
Table .(3): Knowledge of students about the harmful effects of smoking

Harmful effects of smoking e o Do not know

No % No % No %
Asthma 310 90 10 3 25 7
Cardiovascular diseases 321 93 9 3 15 4
Chronic cough 306 89 18 5 21 6
Lung cancer 322 93 |8 3 15 4
Esophagus cancer 275 80 36 10 34 10
Urinary bladder cancer 221 64 75 22 | 49 14
Pharynx cancer 202 85 28 8 25 7
Gum cancer 293 85 27 8 25 7
Hypertension 253 73 45 13 47 14
CVA 2690 |78 |36 10 |40 12
Male infertility 174 50 110 32 61 18
Stomach ulcer 235 68 63 18 |47 14
Dental carries 300 87 24 7 21 6
Stress 245 71 60 17 40 12
Social fight 261 76 48 14 |36 10
PVD w1 |73 |46 |13 |48 |u
-Figure 3 shows that a large per- had made at least one attempt to

centage (81.8%) of the smokers quit smoking.
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18.2%
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B No
Figure.(3): Previous attempt to stop smoking.
The most common sources of in- about smoking from awareness
formation were friends and fam- campaigns, and television was
ily (41.7%), followed by the in- a source for just 1.2% of the stu-

ternet (29.9%). Only 2.9% of the dents, figure (4).
students gained their knowledge
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Figure. (4): Source of information about smoking.

Discussion:

The study included 345
student their Mean age was
16.9+0.83 vyears, with mini-
mum age 15 years and maximum
19years, around half of them
(48.7%) their age was 17 years.
Prevalence of smoking in stu-
dents was 12.8%, while 5.2% were
ex-smoker and 82% never smoke.
This result similar to other study
were 13.4% of high school stu-
dents in the U.S. admitted that

they using tobacco products reg-
ularly (4), also similar to nearby
counties such Egypt and Tunis
(12% and 16%respectively), (11-
12) while in Saudia (37%) were
currently smoked, and of these,
83.7% had started smoking at the
age of 14 years or less. (13)

There was no effect of
student age in smoking status p
=0.096 or fathers education p=

0.561.
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Rate of smoking decrease
by increasing the level of edu-
cation of their father’s primary
education fathers 47.4% of their
children were smoker, secondary
level 12.4% smoker and univer-
sity level 9.4% of their children
were smoker p 0.0001highly sig-
nificant, the result similar to oth-
er study (13).The mothers educa-
tion level had the same pattern
of fathers level, 37.8% of primary
level their children were smok-
er, 12.8% of secondary level and
11.5% of university level but this
difference was not statistically
significant p = 0.184, but in other
study the association was signifi-
cant.(13). The significant effect of
the father’s and mother’s educa-
tion on their children’s behavior
is to be expected especially in the
Libyan society where children of
that age are still presumably in-
fluenced by their home values and

beliefs. Moreover, it is assumed

Benghazi University Medical journal
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that a better educated mother and/
or father could deal, in most cas-
es, more effectively and rationally
with the behavior of their children.
(14,15)

There was no relation of
father’s occupation and smoking
status of student, p= 0.651, nor
mothers’ occupation affect the
smoking status p =0.642, the re-
sult similar to Saudia study. (13).
Mean age of starting smoking
was 13.5+2.1years, with medi-
an 14 years, minimum age was 9
years and maximum were 17years,
in other study the mean age was
17.06+0.8years (13).Age of starting
smoking ,18.2% of current smok-
er start smoking at age <10years,
63.6% of them start at age 11- 15
years and 18.2% start smoking
at age more than 15 years , 5.6%
of ex-smoker start smoking at
age <10vyears , 83.3% start at age
11-15 years and 11.1% start at age

>15years , the difference between
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smoker and ex-smoker on age of
starting smoking was not statis-
tically significant p value =0.357.
At this age, it is expected that
peer pressure will play an im-
portant role on the students’ be-
havior, current smoker 77.3% of
them their friends were smoker,
77.8% of ex-smoker their friends
were smoker , and 47,7% of never
smoke their friends were smoker,
this difference was highly statis-
tically significant p value=0.0001
.More than half (56.8%) current
smoker their fathers were smok-
er, 61.1% of ex-smoker their fa-
thers were smoker and 63.6%
of never smoke had their fathers
were smoker, this difference was
statistically significant p value =
0. 006.Current smoker 45.5% of
them had family member smok-
er, 33.3% of ex-smoker had fam-
ily member smoker, while nev-
er smoker had 25.4% of family

member smoker. this difference
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was statistically significant p val-
ue=0.019, these results similar to
other study finding (13).Opinion
of student about smoking, 86.9%
they were sure about the effect
of smoking to health, but 59.7%
of them not sure that the short
term of smoking unsafe, about
the effect of their friends on ac-
ceptability of smoking only 7%
were sure ,69.3% of student sure
about harmful effects of passive
smoking , only half ( 52.3%) of
smoker had desire to quit smok-
ing In other study only 47.6%
of students aware of bad effect of
passive smoking (13).The range of
their knowledge about Harmful
effects of smoking was 93% for
Cardiovascular diseases and lung
cancer to 50% for male infertility
A positive finding was that most
of the students tried to quitting
smoking (81.8%), study in Saudia
found that (75.1%) of student had

tried to quit. (13) Source of infor-
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mation about smoking was 41.7%
from family &friends,29.9%from
internet, 2.9% from awareness
campaign, from TV 1.2%, while
8.1% from other sources and
16.2%n0 answer

Conclusion:

This study demonstrates
the significance of parents’ edu-
cational attainment in relation to
their children’s smoking behavior.
The presence of a family member
who smokes at home has an im-
pact on this influence. Addition-
ally, it demonstrates that when
teenagers are young and spend a
lot of time with their friends, the
actions of those who smoke have
a big impact on the others. The
majority of students knew that
smoking cigarettes has health
risks.

Recommendation:
-Well-planned antismoking pro-
grams for students are urgently

required.

Benghazi University Medical journal
Faculty of Medicine, University of Benghazi

June: 2025

-School-based smoking cessation
programs are necessary, with the
involvement of families.

-Public education on the health
effects of smoking should be dis-
seminated through all forms of
mass and social media.

-Further research is needed on
smoking behavior.
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Abstract

Introduction: Uterine leiomyomas (ULs) are benign tumors of smooth muscle tissue; occur in wom-
en of reproductive age, with clinical manifestations depending on their size, and location.

Aim: To assess the clinicopathologic factors related to uterine leiomyomas.

Materials and methods: The data were collected from the Electronic Archive Unit, Benghazi Medical
Center using structured forms. Descriptive, retrospective study was accomplished, using data over
the period of Jan 2020-Dec 2021. Statistical analysis was done using IBM SPSS, version 20.

Results: Seventy-three cases were included in the study with mean age of 43.31 +7.31 years, (54.9%)
of cases were in the age group 41-50 years, with statistically significant difference in the cases
above forties. Blood group O+ represented in (32.9%) of total cases, followed by blood group A+.
Uterine leiomyomas were higher among the married women (42.5%). Among the clinical features,
menorrhagia was the common complaint in (50.7%) of cases. With statistically significant differ-
ence, Menorrhagia, Irregular bleeding, and Pain (pelvic / abdominal) were occurred more in the age
group 41-50 years, while Dysmenorrhea and Infertility were in younger age between 31-40 years.
Myomectomy was performed in (74%) of cases. Multiple uterine leiomyomas were in (54.8%) of
cases. The mean tumor size was 6.75+4.25 cm. Associated changes are seen, the Endometrial hy-
perplasia was in one case, adenomyosis was found in 4 cases, chocolate cyst in 5 cases and simple
cyst in one case.

Conclusion: Uterine leiomyomas occur in childbearing age and premenopausal women, more in
whom with blood group O+. The multiple leiomyomas were commoner than single. Married pa-
tients were more affected than the single. Menorrhagia was a frequent presenting complaint.

Key words: Uterine leiomyomas, Multiple leiomyomas, Menorrhagia, Dysmenorrhea, Infertility.
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Introduction:

ULs are the most common
benign tumors in women of re-
productive age, originate from the
uterine smooth muscle tissue, and
their growth depends on estrogen
and progesterone (1). The ULs vary
in size, shape, and location (2). In-
creasing age and African descent
are the major risk factors for fibroid
(3,4). The incidence of the ULs is un-
derestimated since many ULs have
mild or no symptoms, so remain
undiagnosed. The estimated prev-
alence ranges from 4.5% to 68.6%
depending on population under
study and method of diagnosis (4,5).

The clinical manifestations of
ULs depend on their size, location
and hormonal effects (4,6). Dys-
menorrhea, menorrhagia, pelvic
pain, infertility, abortion, preterm
labour and complications among
the pregnancy affect the patient
performance, social and daily life

activity. The symptoms are severe in
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about 25% of women, and the treat-
ment is required (5). Since the UL is
amorbid tumor, hysterectomy is in-
dicated in the cases with significant
morbidity (7). Myomectomy is done
depending on the size and location
of ULs and the symptoms-fertility
goal, as reported that myomectomy
can increase the pregnancy rate for
patients with infertility (8).

This study is aimed to as-
sess the clinicopathologic factors
related to uterine leiomyomas. The
objectives were to find the mean
age, the frequency of ULs in differ-
ent age groups, comparing the age
groups above and below 40 years,
the relation of ULs to blood groups,
patient’s marital status, and com-
plaints, type of operation, number
and size of ULs. Location of ULs and
associated changes in the endome-

trium and ovaries.
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Materials and Methods:
Study design
A retrospective cross-sec-

tional study of 73 cases with ULs.
The study took place in Benghazi
Medical Centre (BMC) in Benghazi,
from January 2020 to December
2021. A consent was obtained from
BMC management. The data were
collected from the Electronic Ar-
chive Unit, Benghazi Medical Center
using structured forms and repre-
sented in the patient’s age, blood
group, marital status, complaints,
type of operation, number and size
of ULs. Location of ULs and associ-
ated changes in the endometrium
and ovaries are also collected (when
available).
Data analysis

The collected data are statisti-
cally analysed using IBM SPSS Sta-
tistics for windows, version 20 (IBM
Corp., Armonk, N.Y., USA). The con-
tinuous variables like patient's age

were presented as meanz+standard
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deviation and also categorized into
groups, while the tumor size was
presented as meanzstandard devi-
ation.

Comparing means of the
two age groups were done using
t-test, the difference was consid-
ered statistically significant when
(P-value <0.05)

Categorical variables were
presented as number and percent-
age.

Chi-square test was carried
out to assess significant differences
among groups, Chi square regarded
as significant when (P-value <0.05).
Results:

ULs are commonly seen in
women of childbearing age. In the
current work, the patient’s age was
available for 71 cases out of 73 cases
with a mean of 43.31 +7.31 years (age
range: 30-74 years). The patient’s
age was categorized into different
age groups; the majority of the pa-
tients were in the age group 41-50
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years as shown in figure (1).

Percent

21-30yr 31-40yr 41-50yr 51-60yr 2 61yr

Figure .(1): Age distribution of patients with ULs.

A significant difference in the mean en above forties.
age of women below the forties and
above the forties is shown in table

(1), with that ULs are more in wom-

Table .(1): Comparing mean of the two age groups above and below 40yr using

t-test.
Age groups %N Mean Std. Deviation P- value
Age<s0yr (26.8%)19 35.00 2.94
0.0001
Age=/0yr (73.2%)52 46.34 5.92
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Among different blood groups, groups as shown in figure (2).
in the current study, ULs were high- Eleven cases, their blood groups
est in blood group O (37%) of cases. were not available.

Blood group O+ is the commonest,
followed by blood group A+ and
blood group B+, then other blood

Percent

Figure .(2): Percentage of different blood groups in patients with ULs.

The occurrence of ULs among parison with single ones. The per-

married women was higher in com- centage is represented in figure (3).
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Biarried
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Dunknown

Figure.(3): The distribution of the patients according to thier marital status.

Regarding patient’s symptoms,
menorrhagia was the common
complaint, whereas irregular bleed-
ing and dysmenorrhea occurred
with equal percentage. Other com-
plaints represented in table (2).
There was a significant correlation

between the patient’s complaints

and different age groups. Menor-
rhagia, Irregular bleeding, and Pain
(pelvic / abdominal) occurred more
in age group 41-50 years, while
Dysmenorrhea and Infertility were
in younger age between 31-40 years

as shown in table (2).
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Table. (2): The distribution of patients by their complaints and age groups.

Benghazi University Medical journal
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Patient’s age groups - n (%)
Patient’s complaints

21-30 31-40 41-50 51-60 261 Total
Menorrhagia 1(2.8%) 10(27.8%) | 21(58.3%) | 3(8.3%) 1(2.8%) 36(51%)
Irregular bleeding 0(0%) 2(40.0%) | 3(60.0%) | 0(0%) 0(0%) 5(7%)
Dysmenorrhea 0(0%) 3(60.0%) | 2(40.0%) | 0(0%) 0(0%) 5(7%)
Pain (pelvic / abdominal) 0(0%) 2(33.3%) | 4(66.7%) | 0(0%) 0(0%) 6(8%)
Pelvic pain and pelvic mass 0(0%) 0(0%) 0(0%) 0(0%) 1(100%) | 1(1%)
Infertility 0(0%) | 2(100.0%) | 0(0%) 00%) | o) | 2G%)
No complaints 0(0%) 1(25.0%) | 3(75.0%) | 0(0%) 0(0%) £4(6%)
Others 0(0%) | 133.3%) |133.3%) | 1(333%) [o(o%) | 3(4%)
Unknown 1(11.1%) | 2(22.2%) 5(55.6%) 1(11.1%) 0(0%) 9(13%)
Total 2(2.8%) | 23(32.4%) | 39(54.9%) | 5(7.0%) | 2(2.8%) | 71(100%)
P-value 0.023

Myomectomy was commonly ectomy with bilateral salpingo-oo-

performed type of operation, fol- pherectomy, then the other types of
lowed by total abdominal hyster- operation as revealed in table (3).
Table .(3): The distribution of the patients according to the type of operation

Type of operation Frequency | Percent
Myomectomy 54 74.0
STAH 4 5.5
TAH 3 41
TAH+BSO 1 15.1
Unknown 1 1.4
Total 73 100.0
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STAH, Subtotal abdominal hys- salpingoopherectomy.
terectomy; TAH, Total abdominal Multiple ULs were more compared
hysterectomy; TAH+BSO, Total ab- to single ones as shown in figure (4).
dominal hysterectomy with bilateral

[l Single liomyoma
B Muttiple liomyoma

Figure .(4): The percentage of single vs multiple ULs.

The tumor size was available for mor diameter ranges from 1-20cm)
71 cases out of 73 cases with a mean (figure 5).

of 6.75+4.25 cm (the maximum tu-
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Figure .(5): Variable sized ULs extracted from a uterus diagnosed with multiple

leiomyomas
ULs were located in subse- were intramural. However, the data
rosa in eight (11%) cases, submuco- about other cases were not revealed
sal site reported in two (2.7%) cas- in files.

es (figure 6), and four (5.5%) cases

Figure .(6): Gross section of uterus with submucosal leiomyoma.
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The histopathological pic- number of blood vessels and fibro-
ture of ULs showed proliferating blasts, degenerative change was

bundles of smooth muscle cells with

also seen (figure 7a &b).
connective tissue displays a variable

Figure .(7): a. High power view of H&E stained tissue section from UL shows
intersecting proliferating bundles of smooth muscle cells with indistinct
borders, eosinophilic cytoplasm, and cigar-shaped nuclei; b. Low power view
shows homogeneous pale pink area of hyaline degeneration.
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Endometrial hyperplasia was
reported in one case, adenomyo-
sis was found in four (5.5%) cases,
whereas the ovarian changes were
chocolate cyst in five (6.8%) cases
and simple cyst in one case.
Discussion:

UL is a benign tumor of smooth
muscle that is commonly seen in
women of reproductive age group.
In this study, the mean age of the
patients was 43.31 +7.31 years with
age ranging from 30-74 years, and
most of them were in the age group
£1-50 vears (54.9%). These find-
ings are similar to a study conduct-
ed by Bhatta et al. (9). Likewise, a
study performed by Priyadarshini
showed that the commonly affected
age group was 41-50 years (51%),
and a study done by Tiwari A. and
Sapkota P. revealed the mean age
was 44.95+7.36 years with (94%)
of patients were between the age of
30-60 years (10,11). Whereas a study
performed by Gowri et al. exposed
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that patient's age range 26-59
years, with most ULs affected pa-
tients aged 31-50 years, represent-
ing (90%) of cases (6).

In the present work, there
was a statistically significant differ-
ence on comparing the mean age of
the patients below and above forties.
In contrast to this finding a study
performed by Ashour et al. which
revealed no significant difference
between advanced ages compared
with the young ages; the below and
above forties (12). The method of
diagnosis and nature of population
understudy and different risk fac-
tors may explain different finding
(4)

In this work, among cases of
known blood groups, ULs were
slightly higher in women possessing
blood group O+ (32.9%), followed
by blood group A+ (30.1%), then
blood group B+ (11%). Compared to
this, a study done by Ashour et al.
revealed that women holding blood
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group O+ (45%) were higher with
significant difference from the other
blood groups; A+ and B+ represent-
ing 28% and 20% respectively (12).

The occurrence of ULsamong the
married women was higher (42.5%)
in this study compared with single
ones; in available data, as there are
17.8% of the total cases the marital
status was not available. Likewise,
data from a study accomplished by
Ashour et al. exposed the occur-
rence of ULs was higher (59.30 %)
in married women compared with
single and divorced women (12).
This may be related to increased gy-
naecological care during the marital
years, and delayed childbirth with
family planning that expose women
to estrogen for long period (4).

ULs are usually asymptomat-
ic, but can manifest depending on
their size, location and hormonal
effects. In this study, menorrhagia
was the common complaint (51%),
followed by irregular bleeding and
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dysmenorrhea, which occurred with
equal percentage. A significant dif-
ference in the symptoms within age
groups with menorrhagia, Irregular
bleeding, and Pain (pelvic / abdom-
inal) occurred more in age group
41-50 years, while dysmenorrhea
and Infertility were in younger age
between 31-40 years. This came in
agreement with studies performed
by Gowri et al. and Priyadarshini
exposed that menorrhagia was the
commonest clinical manifestation
followed by pain in abdomen and
dysmenorrhea with most affected
patients aged 31-50 years (6,10). In
the same way, a study performed
by Lahori showed that the majority
of the patients were between 41-50
years, and the presentation com-
monly the menorrhagia followed by
pain in abdomen and dysmenorrhea
(13). A study performed by Ashour et
al. exposed that most of the cases
were recorded with menorrhagia,
which was significantly higher from
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other presentations (12).

In the present work, myomec-
tomy was the commonly performed
type of operation (74%) followed by
total abdominal hysterectomy with
Bilateral Salphingo-oophorectomy.
Likewise, data from a study done
by Ashour et al. myomectomy was
the preferable for patient manage-
ment (80.9%) than trans- abdom-
inal hysterectomy and other ways
of management (12). Comparably, a
study done by Da Silva et al. revealed
that total hysterectomy was the
most frequently performed surgery
(94.7%) followed by partial hyster-
ectomy, then myomectomy (14). In
addition, a study conducted by Ti-
wari A. and Sapkota P. revealed that
total abdominal hysterectomy with
Bilateral ~ Salphingo-oophorecto-
my was done in (90%) of cases and
myomectomy in (10%) of cases (11).
Moreover, a study done by Kulkar-
ni et al. exposed that (50%) of pa-
tients underwent total abdominal
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hysterectomy. The least performed
operations were myomectomy and
vaginal hysterectomy (15).
Multiple ULs (54.8%) were oc-
curred more than single ones in this
study, with tumor size ranges from
1-20 cm with mean of 6.75+4.25
cm. The tumor location was avail-
able for some cases. The subserosal
site was in (11%) of cases and sub-
mucosal site reported in (2.7%) of
cases. Similarly, a study performed
by Tiwari A. and Sapkota P. revealed
that multiple leiomyomas were
present in (54%) of cases, with tu-
mor size ranges ranging from 0.3
- 22cm (11). In contrast to this find-
ing, a study accomplished by Bhatta
et al. and Gowri et al. exposed that
most of ULs were single in (80.95%)
and (71%) respectively (159,6). The
subserosal location was in (13.1%)
of cases and submucosal site was in
(16.6%) of cases according to data by
Bhatta et al. (9). Figures from study
by Gowri et al. revealed (48%) of
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cases had intramural fibroid where-
as subserosal (16%) submucosal
(3%) and (33%) had leiomyomas in
more than one location (6). Also, a
study done by Priyadarshini and La-
hori showed (59%) and (56.95%)
of ULs were single, and intramu-
ral location was seen in (66.65%)
and (57.4%) followed by subsero-
sal location (20.3%) and (30.69%)
respectively (10,13). Moreover, the
study conducted by Lahori showed
the tumor size ranged from a few
mm to 13cm (13).

In the current work, the as-
sociated changes in patients with
ULs; endometrial hyperplasia was
detected in one case, and adenomy-
osis was found in (5.5%) of cases.
The ovarian changes were existing
as chocolate cyst in (6.8%) of cases
and simple cyst in one case. Compa-
rably, a study performed by Gowri
et al. exhibited simple endometrial
hyperplasia in (22.8%) and ovari-

an chocolate cyst in (0.8%) of cases
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(6). A work accomplished by Priya-
darshini disclosed that (11%) of the
patients had cystic ovaries and (19
%) had adenomyosis (10).
Conclusion:

ULs are benign tumor affects
the women in the reproductive and
perimenopausal age group, mostly
in the fifth decade, the married ones
more than the single. The blood
group O+ is predominant. Multiple
ULs are more than the solitary. The
most common mode of presenta-
tion is menorrhagia. The myomec-
tomy is the common procedure in
the management of ULs.
Limitation of the study: Shortage of
the information in the patients files
Recommendations:

-The patient's record files should be
designed to contain all informative
data for follow up and to be a source
of research.

-Regarding study form, further
studies of the pathological nature of

the disease and research to be con-
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ducted in larger samples using mo-
lecular and immunohistochemical
studies in order to develop a more
comprehensive method for com-
bating the disease.

-Conflicting Interest: there is no
conflict
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Abstract

Background: Evidence-based medicine (EBM) is the utilization of the best evidence available from
reliable, bias-free clinical trials and the integration of that evidence with the preferences and con-
ditions of the patient. The current study intends to comprehensively evaluate the status of EBM
knowledge, attitude, and practice among doctors in Benghazi teaching hospitals because there have
been no studies conducted in this field in Benghazi, Libya.

Methods: This cross-sectional study was conducted in August 2023. 129 doctors from teaching
hospitals in Benghazi representing a variety of specialties, including medicine, pediatrics, surgery,
obstetrics and gynecology (OBGYN), and others, participated in the study. A valid questionnaire that
could be self-administered served as the data collection tool. Cronbach’s alpha was used to evaluate
the questionnaire’s internal consistency.

Results: The study showed that 64.3% of the participated doctors had heard of EBM. The overall
level of knowledge was relatively low. In general medicine doctors demonstrated more knowledge
about EBM than other specialties, and more aware of the term of EBM than the other participants.
Medicine specialty doctors had the highest score in knowledge, whereas paediatricians had the low-
est score. Pediatricians were less likely to hear of the term EBM compared to medicine doctors, odds
ratio: 3.83 (95% CI, 1.45 — 10.11), p-value: 0.007, and had less knowledge about EBM, p-value of
0.037.

Conclusion: The study indicates that while most participants have a positive attitude towards EBM,
they have limited understanding. To improve EBM practice and accessibility, an electronic library
with online databases should be established, and EBM training programs should be included in
undergraduate and postgraduate curricula.

Keywords: Evidence-based medicine, EBM, Knowledge, Attitudes, Practice, Libya, KAP.
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Introduction:

Evidence-based medicine
(EBM) is a method that combines
the best available research evi-
dence with clinical expertise and
patient values to guide informed
healthcare decision-making. It
has gained significant attention in
recent years to improve the quality
of patient care and outcomes.»s

In 1972, Professor Archie Co-
chrane emphasized that many
treatment decisions lacked a
foundation in systematically re-
viewed clinical evidence. He advo-
cated for international collabora-
tion among researchers to conduct
comprehensive reviews of the best
clinical trials within each medical
specialty. This approach exposed
the disconnect between research
findings and clinical practice and
began to persuade healthcare
professionals of the value of an
evidence-based approach. The

term of evidence-based medi-
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cine was formally introduced in
1991 by Gordon Guyatt and his
team, aiming to move clinical
decision-making away from ‘in-
tuition, unsystematic clinical ex-
perience’ to scientifically sound,
clinically relevant research. In
1996, D.L. Sackett of McMaster
University in Ontario, Canada,
further defined evidence-based
medicine as the integration of the
best available research evidence,
clinical expertise, and the individ-
ual patient’s values and circum-
stances. 2

Implementing EBM involves
these five fundamental steps: (1)
Defining the problem, which in-
volves generating a related and
searchable clinical question that
is consistent with the disease’s
form. (2) Searching databases and
resources for important clinical
papers to get the best evidence. (3)
Critically evaluating the evidence
for validity and usefulness. (4)
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Using information and evidence in
clinical practice. (5) Assessing the
usefulness and efficacy of the use
of such evidence. 23

One of the core principles of
evidence-based medicine (EBM)
is the hierarchy used to evaluate
the strength of evidence on which
decisions are based. This principle
stresses the importance of judg-
ing the quality of evidence before
acting on it. Evidence is ranked
in this hierarchy according to its
susceptibility to bias. At the top are
meta-analyses of multiple ran-
domized controlled trials, as these
are designed to minimize bias and
reduce the likelihood of systematic
errors. In contrast, evidence such
as expert opinions or case series
ranks lower, as it is more prone
to bias from the author’s person-
al views and often does not ac-
count for confounding variables.4
The advantages of EBM include

assisting doctors in managing in-

Benghazi University Medical journal
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formation overload, distributing
healthcare resources more fair-
ly, reducing healthcare costs, and
defending public treatment deci-
sions. 5

Using the Grading of Recom-
mendations Assessment, Devel-
opment, and Evaluation (GRADE)
system to rate the strength of rec-
ommendations and the quality of
evidence in systematic reviews, as
well as clinical practice guidelines
that address alternative man-
agement options, are examples
of modern EBM principles. The
GRADE process starts with a ques-
tion specifying all the important
outcomes, then provides criteria
for evaluating evidence quality,
including study design, bias risk,
imprecision, inconsistency, indi-
rectness, and effect magnitude.
Recommendations are classified
as either strong or weak based on
the quality of the supporting evi-
dence and the trade-off between
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the benefits and harms of differ-
ent management options. The
GRADE system advises presenting
this evidence in clear, concise, and
informative summary of find-
ings tables, which outline both
the quality of the evidence and the
magnitude of relative and absolute
effects for each key outcome. Ad-
ditionally, evidence profiles may
provide detailed explanations for
how the quality ratings were de-
termined.*

By creating reliable standards
and guidelines and evaluating
their performance against them,
health systems today attempt to
raise the caliber of healthcare ser-
vices 5. Additionally, applying re-
search findings to clinical practice
is a means of broadening the sci-
entific foundation and expertise of
those who specialized in the topic.
b6l Research findings can be used
to replace outdated and unreliable

practices with safe and depend-
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able practices , which will raise
healthcare standards and improve
the quality of services rendered by
medical personnel. Therefore, the
best evidence for “evidence-based
decision-making” must be ac-
cessed in order to implement best
practices that guarantee the clini-
cal effectiveness of healthcare ser-
vices.l

This study sought to identify the
levels of knowledge and practice
of EBM among teaching hospital
physicians in Benghazi, Libya.

In addition to Evaluate the
impact of the related factors on
knowledge and practice, of EBM.

This study, in our opinion, can
contribute to the development of
strategies for encouraging clini-
cians to use EBM and eventually
enhance patient outcomes. Know-
ing the elements that affect EBM
adoption can also help with the
creation of focused interventions

and training programs for health-
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care personnel.
Methods:

Analytic  cross-sectional
study was used for this research.
Held during August 2023, at Beng-
hazi teaching hospitals (Benghazi
Medical Center, Benghazi Children
Hospital, and Alhawary Cardiac
Center, Aljalaa Hospital).

According to the follow-
ing inclusion criteria, the study’s
subjects were doctors working in
Benghazi teaching hospitals as
senior house officers (SHOs), spe-
cialists, or consultants in various
departments (medicine, surgery,
pediatrics, and other specialties).
Doctors who were on vacation at
the time the data was being col-
lected and doctors who did not
want to participate were excluded
from the study.

A self-administered ques-
tionnaire was used to gath-
er information from doctors.

A reliable and valid question-

Benghazi University Medical journal
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naire was adopted. 4! It includes
questions about the following:
1. Socio-demographic informa-
tion.
2. Physician’s knowledge about
EBM (concept, relevant databases,
and study designs)
3. Physicians’ attitudes towards
evidence-based medicine
4. Questions about the application
of EBM.
5. Considered important obstacles
to using EBM in clinical practice.
The variables included
in the questionnaire were gen-
der, medical specialty, position,
and years of experience, and the
questionnaire also asked about
any previous training or education
on EBM. Additionally, the ques-
tionnaire assessed the level of fa-
miliarity with different databases
used for EBM research as ‘“Aware”
=1, “Unaware” = 2, as well as the
understanding of the technical

terms used in EBM as “It would
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not be helpful for me to under-
stand” = 1, Don’t understand but
would like to” = 2, “Some under-
standing” = 3, “Understand and
could explain to others” = 4. and
a score was generated for each
subject with a min score of 14 and
max score of 56.

The practice of evi-
dence-based medicine in clinical
practice were measured using a
five-point Likert scale of “Strong-
ly Agree” = 5, “Agree” = 4, “Neu-
tral” = 3, “Disagree” = 2, “Strongly
Disagree” = 1. And a score for each
was generated. As for practice, the
minis 8and the maxis 40.

SPSS version 26 was use
for data management and anal-
ysis. The frequencies of different
variables were shown using fre-
quency tables. Additionally, de-
scriptive statistics such as means,
and standard deviations were cal-
culated to summarize continuous

variables. The internal reliability
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of the questionnaire was deter-
mined using Cronbach’s alpha co-
efficient. To assess the association
between the independent and de-
pendent variables, univariable and
multivariable logistic regression
analyses, as well as multiple linear
regression analysis were conduct-
ed.

Due to small numbers of
cases in some categories and to
obtain more stable logistic regres-
sion models, the obstetrics and
gynecology (OBJYN) and other
categories specialties were col-
lapsed together in one level, also
consultant and specialists catego-
ries were re-categorized into one
variable named senior versus ju-
nior (SHOs). No evidence of mul-
ticollinearity was detected in all
multiple regression models.

A p-value of less than 0.05
indicates that the association is

significant.
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The ethical aspects of this
study involved coordination with
appropriate authorities, hospitals,
and the university; securing in-
formed consent from participants;
and ensuring the confidentiali-
ty of their personal information.
Results:

A total of 129 doctors have
responded to the questionnaire. Of
them, 25.6% were males (n = 33)
and 74.4% were females (n = 96).
Internal reliability analysis was
used to verify the validity of the

questionnaire, and the results

Benghazi University Medical journal
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showed that the knowledge and
practice domains had Cronbach’s
alpha values of 0.93 and 0.84, re-
spectively.

Medicine had 33.3% (n
= 43) of the doctors, surgery had
17.1% (n = 22), pediatrics had
34.1% (n = 44.), OBGYN had 3.9%
(n = 5), and other specialties had
11.6% (n = 15). The majority of the
doctors (n = 89, 69%) were SHOs,
(n = 32, 24.4%) were specialists,
and (n = 8, 6.2%) were consul-

tants (Table 1).

Table.(1): Demographic characteristic of the participants

Variable Variable level Number (%)
Male 33 (25.6)
Gender Female 96 (74.4)
Medicine 43 (33.3)
Surgery 22 (17.1)
Specialty Pediatrics 44 (34.1)
OBGYN 5(3.9)
Other 15 (11.6)
SHO 89 (69)
Position Specialist 32 (24.8)
Consultant 8 (6.2)
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tice scores were 39.31 (9.13) and

29.65 (7.01), respectively (Table 2).

Table .(2): Descriptive statistics for knowledge and practice scores

Knowledge Practice
Min score 14 8
Max score 56 40
Mean 39.31 29.65
Std. Deviation 9.13 5.94

multivariable logistic re-
gression analysis’ dependent
variable EBM awareness, re-
sponding (no/yes) to the ques-
tion (Have you heard of the term
“evidence-based medicine”)? The
independent variables were gen-
der, specialty, and position. Fe-
male doctors were more likely not
hearing of the term EBM com-
pared male doctors, the adjusted
odds ratio of 3.17 (95% CI, 1.06

- 9.45), p-value 0.038. In terms
of specialty, pediatric doctors had
more odds of not hearing of the
term EBM compared to medi-
cine doctors, with an odds ratio of
3.83 (95% CI, 1.45 — 10.11), p-val-
ue 0.007. For surgery and OBJYN/
Others, the adjusted odds ratios
were 1.28 (95% CI, 0.36 — 4.58),
p-value 0.70, and 2.30 (95% CI,
0.70 — 7.55), p-value 0.17 respec-
tively (Table 3).
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Table.(3): Logistic Regression Models for Knowing EBM term

Univariable? Multivariable®

Crude OR (95% CI) | P-value Adjusted OR (95% CI) | P-value
Gender
Male (reference) 417 (1.48 — 11.74) 0.007 3.17 (1.06 — 9.45) 0.038
Female
Specialty
Medicine (reference) 1.11 (0.32 — 3.83) 0.86 1.28 (0.36 — 4.58) 0.70
Surgery 4.53 (1.76 — 11.65) 0.002 3.83 (1.45 — 10.11) 0.007
Pediatric 2.52 (0.80 — 8.01) 0.12 2.3(0.70 - 7.55) 0.17
OBJYN and Other specialties
Position

. . 0.95 (0.44 - 2.10) 0.92 1.03 (0.43 - 2.47) 0.95

Junior (reference) Senior

aUnivariable logistic regression
"Multivariable logistic regression
includes gender, specialty and po-
sition
Abbreviations:
OR, odds ratio; CI, confidence in-
terval

The results of the Mul-
tiple linear regression analysis
on knowledge domain showed
that doctors of medicine specialty
had more knowledge than oth-
er specialties, higher scores of
3.38 (p-value 0.13), 4.54 (p-value
0.037), and 4.56 (p-value 0.84)

compared to doctors of surgery,

pediatrics and OBJYN/Other, re-
spectively. No notable difference
in knowledge by gender and posi-
tion. (Tables 4). Likewise, in the
practice domain, no remarkable
differences in practice in terms of
gender specialties nor in position

(Tables 5).
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Table.(4): Multiple linear regression analysis of EBM knowledge domain.

Variable p coefficients Standard errors | P-value
Gender

Male (reference)

Female 0.42 (- 4.06 — 4.14) 2.07 0.98
Specialty

Medicine (reference)

Surgery -3.83 (- 8.84 — 1.20) 2.53 0.13
Pediatric - 4.54 (- 8.62 — - 0.28) | 2.10 0.037
OBJYN and Other specialties - 4.56 (- 9.675 — 0.62) | 2.62 0.84
Position

Junior (reference)

Senior 1.21 (- 2.64 - 5.06) 1.94 0.92

Table.(5): Multiple linear regression analysis of EBM practice domain

Variable B coefficients Standard errors | P-value

Gender

Male (reference)

Female -1.72 (- 4.29 - 0.83) 1.30 0.18

Specialty

lg/l[lerdlec;ne (reference) 0.70 (- 2.52 - 3.92) 162 0.67

Pedfi;atl};c 2.06 (- 0.56 — 4.68) 132 0.12

OBJYN and Other specialties 0.27 (- 2.94 = 3.49) 1.62 0.86

Position

Junior (reference)

Senior - 173 (- 4.10 — 0.62) 3.92 0.15
Discussion: Our study revealed no

This study found that
64.3% of the participants had
heard of EBM. While a comparable
survey conducted in Sudan (2010)
by Zeidan A. Z et al. found that only
15% of the sample had heard of it,
2 About 87% of the participants in
a different survey conducted in Sri
Lanka (2008) by Chrishantha
Abeysena et al. had heard of it.

significant correlations between
gender and knowledge scores,
which was in line with findings
from a different study by Mojgan
Javedani Masroor et al. that was
carried out in Iran (2024).2

This study also demonstrated that
Medicine doctors are more gen-
erally aware of the term EBM and

have more knowledge than other
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specialties, however the overall
level of EBM knowledge was rela-
tively low. Among the participants,
medicine doctors demonstrated
the highest level of knowledge
regarding (EBM), whereas pedia-
tricians had the lowest scores, in
contrast to a study done in Da-
mascus, Syria (2022) by Muham-
mad Nour et al., where pediatri-
cians achieved the highest score in
practicing EBM. &

A cross-sectional study con-
ducted in Egypt (2019) by Amira
Abdel-Kareem et al. found that
the most commonly used re-
sources “ used in decision mak-
ing” were PubMed 61.3%, the
Cochrane Database of Systemat-
ic Reviews 10.1%, and EBM from
the BMJ Publishing Group 5.5%
19, whereas Mukhtiar Baig et al.
conducted another study in Saudi
Arabia (2016). revealed that while
just 8.5% and 7.7% of participants

used the Cochrane Database of

Benghazi University Medical journal
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Systematic Reviews and Best Ev-
idence Review, respectively, over
half of them (48.7% and 47.9%)
were aware of it. The New England
Journal of Medicine was the most
“frequently” read journal 31.6%,
followed by the British Medical
Journal 12.0%, while the least ac-
cessed journals were the Lancet
3.4% and the Middle East Medical
Journal 3.4%%.2°

Nearly 69.3% of doctors
were aware of “Up-to-date” and
used it in clinical judgements, ac-
cording to a different study done in
Al-Kuwait (2021) by Iman Qadhi
et al., while 27% of doctors were
aware of “JAMA Evidence.”.21
The mean scoresof knowledge
and practice in our study were
60.26% and 67.65%, respective-
ly; this was slightly lower than
Muhammad Nour et al. (2022), in
which the mean scores were
59.2%, 74.3%,and 53.9%, re-

spectively. &
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Our results indicated that
there was no agreement between
knowledge and practice, as med-
icine doctors have higher EBM
knowledge than other specialties,
however there were no differences
in practicing EBM among differ-
ent specialties.

The study shed a light on
the important topic of EBM among
Libyan doctors at teaching hospi-
tals in Benghazi, providing deeper
understanding of different aspects
of EBM. Additionally, in order to
improve the accuracy of our re-
sults, we also carried out a multi-
variate analysis and controlled for
other factors.

The study has limita-
tions, one it was conducted as a
cross-sectional study, it restricts
our ability to infer causal rela-
tionships or observe changes over
time. Another limitation of our
study is the convenience sample

and the non-standardized data
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collection procedure. This may
have introduced bias or incon-
sistency in the way the data was
collected, potentially affecting the
accuracy and reliability of our re-
sults. Furthermore, the relatively
limited sample size in our study
reduces the statistical power and
the extent to which our findings
can be generalized. It is possible
that a bigger sample would have
provided more reliable and rep-
resentative results. Additionally,
the small sample size may have
restricted our ability to detect rel-
evant effects that could be present
in a larger population.
Conclusion:

The results of this study
indicate that while the majority of
participants hold a positive atti-
tude toward evidence-based med-
icine (EBM), their understanding
of the concept remains limited. An
electronic library with a subscrip-

tion to online databases should
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be set up to ensure excellent EBM
practice and to make them easier
for students and doctors to access.
EBM training programs should be
made available to doctors and in-
cluded in the undergraduate and
postgraduate curricula in order to
ensure the effective application of
EBM in everyday practice.
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schools in Ajdabiya City; A cross-sectional study
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COriginal Research Article )

Abstract

Background: Dental caries is an infectious microbiological disease of the teeth that results in local-
ized dissolution and destruction of the calcified dental tissues. It remains one of the most prevalent
pathological conditions among children in most countries. Preventive measures are the cornerstone
of successful treatment for dental caries in children.

Aims: The aim of this study is to determine the prevalence of caries among schoolchildren in the city
of Ajdabiya and to lay the foundation for future awareness and educational programs on oral and
dental health. These initiatives aim to prevent early tooth loss resulting from dental caries.
Methods: This observational cross-sectional study was conducted among 690 schoolchildren (both
female and male) in six randomly selected government schools in Ajdabiya city, located in north-
eastern Libya. A clinical examination was performed on the children. If caries were detected, a mark
was placed next to the symbol representing the affected tooth on a designated recording sheet,
according to the age groups targeted in the study. Data were analyzed using SPSS version 25.
Results: The prevalence of dental caries among the study population was high, at 84%, with the
highest rates observed among 9- and 10-year-old children—95% and 94%, respectively.
Conclusions: Dental caries is considered a highly prevalent public health problem among children
worldwide. This study highlights a high prevalence of dental caries among schoolchildren in Ajdabi-
ya city, correlating with the mixed dentition stage—a phase in which permanent teeth have erupted
while primary teeth are still present.

key words: Dental caries, infectious, microbiologic, Ajdabiya, prevalence, educational programs,

cross-sectional study, mixed dentition.
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Introduction:

Dental caries is an in-
fectious disease [1] caused by
acidophilic bacteria capable of
producing a sufficiently acidic
environment (pH below 5.5) [2]
as a by-product of fermenting
food residues accumulated on the
tooth surface. This acidic environ-
ment leads to the demineraliza-
tion of the tooth structure. Four
essential factors must be present
simultaneously for dental caries
to develop: cariogenic bacteria, a
susceptible tooth surface, a source
of fermentable carbohydrates (es-
pecially sugar-containing foods)
to support bacterial growth, and
adequate time for the bacteria to
metabolize these carbohydrates
and produce acid.

Several bacterial species
are implicated in the formation of
dental caries, with Streptococcus
mutans being the most common

cause. S. salivarius and Actinomy-

Benghazi University Medical journal
Faculty of Medicine, University of Benghazi

ces species have been associated
with root caries, while Lactoba-
cillus species are often involved in
fissure caries [3].

The lack of health edu-
cation and preventive measures
in schools contributes to the high
prevalence of dental caries, nega-
tively impacting children’s over-
all health. If left untreated, caries
can cause localized pain, infection,
early loss of primary teeth, mal-
occlusion, and speech disorders.
Additionally, improper chew-
ing of food can lead to digestive
problems and poor absorption of
essential vitamins and minerals
necessary for a child’s growth and
health, ultimately affecting aca-
demic performance.

Material and Methods:

A cross-sectional study
was conducted among a repre-
sentative sample of schoolchil-
dren aged 7 to 15 years from six

randomly selected government
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schools in Ajdabiya city. The study
involved four dentists and three
dental assistants and was part of
a medical awareness campaign
carried out by the Diabetes Clinic
Center in Ajdabiya in March 2024.
Permission and approval for the
study were obtained from the cen-
ter’'s manager and the city’s edu-
cation office.

Before the dental exam-
inations began, classroom teach-
ers were informed of all rele-
vant details regarding the study
through an official letter sent from
the health center administration to
the administrations of the partic-
ipating schools. The children were
informed that their teeth would be
examined, and participation was
entirely voluntary.

Dental examinations were
conducted on 690 children across
the six schools. Age informa-
tion was obtained directly from

the students. The clinical exam-
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inations were performed using
a mouth mirror and probe under
natural daylight, with each child
seated in an ordinary chair with a
backrest. Cases of caries were re-
corded during the examinations.
Following the assessments, the
medical team educated the chil-
dren about the severity of dental
caries and its impact on general
health. They also demonstrated
proper toothbrushing techniques
and discussed foods that are
harmful or beneficial to oral and
dental health as part of the aware-
ness campaign. The collected data
were categorized into subgroups
based on the children’s ages, and
statistical analysis was subse-
quently performed.

Results:

Table (1) shows the prev-
alence of dental caries among the
study sample according to the
children’s age. The overall caries

prevalence was high at 84% (n =
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579). The highest caries prevalence among 14-year-old children, the

was recorded among 9-year-old prevalence was 64.7% (n=34).
children at 95% (n=83), while

Table.(1): The prevalence of dental caries according to the age of children

Age Number of‘chil— Percent of total Nu‘mber of child.ren Prevalence
dren examined | group with Dental caries

7 years 87 12.6% 72 83 %
8years 132 19.1% 120 91%
gyears 83 12.1 % 79 95 %
10years 65 9.4% 61 94 %
11year 80 11.6% 66 82.5%
12year 112 16.2% 82 73.2%
13year 51 7.4% 39 76.5 %
14year 34 4.9% 22 64.7 %
15year 46 6.7% 38 82.6 %
Total 690 100% 579 84%

Table (2) shows the prevalence of
dental caries in the primary and
permanent teeth according to the
palmer tooth Numbering system,
which numbers permanent teeth

from 1to 8 and primary teeth from

A to E . The table reveals that the
highest prevalence of dental caries
was found in primary and perma-
nent molars (D,E and 6), which
rates 48%, 44,% and 55%, respec-
tively.
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Table.(2): The number and prevalence of caries in primary and permanent

teeth according to the age and tooth classification.

Age Number frequency of dental caries in primary and permanent teeth, categorized by tooth
In | Of children with type

years dental caries

Al B |lc| DpD|E|[21]|]2]3]4]c:s 6 z

7 72 18 16 24 65 48 7
8 120 13 12 24 94 81 31 1
9 79 7 7 19 53 45 2 1 5 3 33
10 61 1 9 36 39 1 2 1 4 41 1
1 66 4 11 19 1 5 13 50 6
12 82 6 16 17 2 2 4 1 9 68 8
13 39 1 5 o 38 3
14 22 1 1 3 3 5 5 5 19 6
15 38 1 1 1 2 3 10 33 13
% 84% 7% 6% 15% | 48% | 44% | 2% | 1% | 2% | 4% | 9% 55% 7%

Total 579 39 35 86 277 | 256 | 9 8 14 | 21 | 53 320 38

Explanation of symbols in the ta-
ble 2:

A: Primary central incisors.

B: primary lateral incisors .

C: primary canine.

D and E: primary molars.

1 and 2: permanent central and
lateral incisors.

3: permanent canine.

4 and 5: permanent premolars.

6 and 7 : permanent molars.

Empty square : No caries frequen-
cy in this tooth type among this
age group.

%: The prevalence of dental caries.
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Discussion:

The carious process in-
volves metabolic activity with-
in the dental biofilm. Diet plays
a significant role in this process,
as bacteria in the biofilm ferment
suitable dietary carbohydrate
substrates to produce acid, caus-
ing the plaque pH to drop within
1-3 minutes. Unfortunately, the
plaque remains acidic for an ex-
tended period, taking 30—60 min-
utes to return to its normal pH of
approximately 7 [4]. It is believed
that the lower incidence of den-
tal caries in areas with fluoridated
water is due to fluoride’s contin-
uous environmental effect on the
teeth, reducing enamel solubility
and promoting remineralization.
Moreover, optimal fluoride ex-
posure during tooth development
positively influences the structure
of developing teeth [5].

The prevalence of dental

caries among schoolchildren var-

Benghazi University Medical journal
R Faculty of Medicine, University of Benghazi

ies significantly across different
geographic locations in Libya. A
cross-sectional study conducted
in Benghazi in 2020 among 791
children aged 12 years from 36
elementary schools found a car-
ies prevalence of 57.8% [6]. An-
other study in Tripoli (2021) in-
vestigated caries prevalence and
associated factors among 1,934
schoolchildren aged 6 to 12 years.
The results showed a prevalence
of 78% among first-grade stu-
dents (6-7 years, n = 1,000) and
48.2% among second-grade stu-
dents (11-12 years, n = 934) [7]. In
Misurata, a cross-sectional study
of 322 children aged 3-13 years
revealed that 75% of children aged
3—6 years had decayed primary
teeth, while only 16.5% of those
aged 7-13 years were affected [8].
Additionally, a study conducted in
Masallata between October 2018
and May 2019 among 340 chil-

dren aged 6-12 years found that
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the prevalence of dental caries
was 63.5%, with 36.5% showing
no signs of caries [9]. In Sebha,
a city in southern Libya, a study
among 572 schoolchildren aged 6
to 14 years reported a dental caries
prevalence of 77.27% [10].

Globally,

mains a common health issue. A

dental caries re-

cross-sectional study in Damas-
cus, Syria, among 1,500 children
aged 8-12 years reported a prev-
alence of 79.1% [11]. In Egypt, a
study involving 369 children aged
3-18 years found a prevalence of
74% [12]. Another study in Riyadh,
Saudi Arabia, among 578 primary
school children aged 6-8 years
from 12 schools showed that 83%
had dental caries [13]. In Huizhou
city, China, a study conducted
from March to May 2022 among
children aged 3—5 years reported a
prevalence of 73% [14].

In this study, the preva-

lence of dental caries was 84%.
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As shown in Table 1, the highest
prevalence was among children
aged 9 years (95%), while the low-
est was among those aged 14 years
(64.7%). These findings suggest a
need to focus on children in this
age group by providing training
and raising awareness about oral
hygiene, as well as implement-
ing preventive measures to reduce
caries rates. Furthermore, inves-
tigating the causes of dental car-
ies within school settings and in-
creasing the frequency of annual
awareness campaigns are crucial
and beneficial steps.

According to Table (2),
the primary molars and the first
permanent molars exhibited the
highest prevalence of dental car-
ies. This is attributed to their
deep anatomical grooves and pits,
which promote food stagnation
and increase the risk of caries
development—especially in the

absence of proper oral hygiene.
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During the transitional years (ages
7 to 13), many children experience
the eruption of all four first per-
manent molars and the exfoliation
of primary central and lateral inci-
sors [15]. Consequently, the occlu-
sal surfaces of permanent molars
are particularly susceptible to car-
ies during this period due to their
posterior location in the dental
arch, which often makes brushing
difficult for children. Additionally,
the immature enamel surface of
newly erupted permanent molars
increases their vulnerability to
cariogenic bacterial invasion [16]
The Recommendation:

This study demonstrated
a high prevalence of dental caries
among schoolchildren in Ajdabi-
ya city. Therefore, it is essential
to implement periodic oral health
education programs throughout
the year, alongside regular dental
examinations in schools to detect

untreated carious lesions early

Benghazi University Medical journal
Faculty of Medicine, University of Benghazi

and reduce the overall prevalence
of dental caries. Early preventive
measures should also be priori-
tized, such as the application of
fissure sealants and fluoride var-
nishes—particularly for children
with active coronal or root car-
ies—ideally administered twice a
year.

Additionally,providing
educational materials and training
teachers to incorporate oral health
education into the school curric-
ulum would be highly beneficial.
Encouraging children to follow a
healthy diet and reduce their sug-
ar intake also plays a crucial role
in maintaining good oral health.
Moreover, parents or caregiv-
ers should brush their children’s
teeth until the children are capa-
ble of doing so independently and
should continue to supervise and
assist with brushing at least twice

daily.
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Conclusion:

Dental caries and their se-
quelae can affect children’s phys-
ical growth, self-esteem, and so-
cial development due to missing,
discolored, or damaged teeth. The
objective of this study was to col-
lect and provide baseline data on
the prevalence of caries, which
will serve as a foundation for eval-
uating future school-based oral
health programs.

Furthermore, these find-
ings highlight the need for target-
ed oral health interventions and
educational programs to reduce
the burden of dental caries among
schoolchildren in Ajdabiya, ul-
timately improving their overall
health and well-being
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Abstract

Background: Polypharmacy is the simultaneous use of five or more prescription medications and its
global prevalence is estimated to be 37% and even higher among the elderly. Variable factors could
lead to polypharmacy; either related to health-care providers or patients. It is often associated with
several negative health and economical outcomes, especially among older patients.

Aim: To assess the prevalence and factors associated with polypharmacy and medication adherence
among elderly patients in Benghazi, Libya.

Method: It is a descriptive cross-sectional study that was conducted for a period of five months
among elderly patients in Benghazi. The data from 100 subjects was collected through a face-to-
face interview using a questionnaire that consisted of two main domains; demographic data (e.g.
gender, age, nationality) and clinical data (e.g. number of drugs taken regularly, self-medication,
level of drug compliance).

Results: Polypharmacy was observed in 32% of the cases and it was associated with some factors
such as older age, certain types of marital status, lower education level and recent hospital/emer-
gency admission. Most of the participants scored low (67%) for the Morisky medication adherence
scale followed by medium (21%) and high scores (12%), respectively.

Conclusion: Elderly patients in Benghazi frequently used five or more prescription medications at
the same time and mostly did not adhere well to their treatment regimens. These problems could be
addressed through several strategies such as continuously assessing patients’ medication regimens
and providing extensive patient education.

Keywords: polypharmacy, medication adherence, elderly, Benghazi, comorbidities.
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Introduction:

Although medications are
fundamental in  improving
patients’ health and their quality
of life, inappropriate prescribing
and the use of multiple drugs
may have adverse outcomes
[1]. Polypharmacy is currently
one of the major prescribing
difficulties in general practice [2].
There is no formally accepted
definition for polypharmacy but
most commonly it is defined
as the regular use of 5 or more
medications at the same time
[3, 4]. However, polypharmacy
is not always confined to the
use of a certain number of drugs
as the administration of more
medications than are clinically
needed could be also considered as
polypharmacy  [5].

Polypharmacy is a global issue
andits prevalenceis estimated tobe
37%, but among the elderly, those

aged 2 65 years, it is believed to be
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much higher reaching even 44.2—
57.7 % [6]. In 2019, the number
of people aged 65 years or over
worldwide were 703 million and in
2050 this number is projected to
double to 1.5 billion, with a more
prominent increase in developing
countries [1]. Currently, China
has the largest elderly population
in the world and a recent meta-
analysis showed a high prevalence
of polypharmacy (48%) among
elderly Chinese patients and that
polypharmacy was significantly
associated  with  potentially
inappropriate medication use [7].
Polypharmacy is a major health
concern for particularly elderly
patients due to altered drug
effects associated with old age.
These changes could be attributed
to variable factors such as
different drug distribution and
pharmacokinetics (e.g., decreased
lean body mass, reduced liver

mass and blood flow, elevated
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body fat percentage and lowered
renal function), altered response
to drugs (e.g., change in receptor
properties, influence of associated
diseases, impaired sensitivity of
homeostatic mechanisms), in
addition to social and economic
issues (e.g., multiple drug therapy,
financial  constraints, = non-
compliance) [8].

Several factors could be
the reason for polypharmacy;,
attributed to either health-care
providers or patients. As regards
health-care providers, it has been
demonstrated that the number
of drugs prescribed to patients
increases with the number of
physicians seen and the number of
pharmacies visited. Furthermore,
it has been found that when a
physician, pharmacist or nurse
reviews a patient’s medications,
the recommendation to stop
taking a drug is the one that is least
likely to happen. Each of these

Benghazi University Medical journal
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elements increases the patient’s
risk of ineffective polypharmacy
[9] together with other possible
factors such as careless physician
prescribing and failure to follow-
up patients [10]. Moreover, the
elderly are usually subjected to
medication side effects because
the information they receive from
their physician on proper drug use
is less compared to patients 20—
64 years of age [3].

Patient demographics also
have a significant impact on
polypharmacy. For example,
having lower education levels,
being female, advanced age
and living in non-urban areas
have been found to increase
the likelihood of inappropriate
polypharmacy  [9].

Inaddition, due to their multiple
morbidities, older patients often
require various pharmacological
treatments and patients usually

pressure their physicians to
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prescribeamedicationand/ or self-
medicate with over-the-counter
pharmaceuticals.Medication
borrowing from friends and
relatives is an additional reason
for the high prevalence of
polypharmacy especially among
the older population [10]. The
elderly frequently think that there
is “a pill for every ill” [9].
While polypharmacy may be
unavoidable in certain situations,
for most patients it appears to be
inappropriate and unnecessary
[11]. Studies have associated
polypharmacy  with  several
negative health and economical
outcomes and was considered a
significant indicator of potentially
inappropriate medication use [1].
For example, falls particularly
when the medications are related
to cardiovascular conditions, drug
side effects, an increase in hospital
admission rates and mortality are

all related to polypharmacy [4].
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Polypharmacy has also been linked
to an increased risk of adverse
medication reactions, drug-drug
interactions, and drug-disease
interactions in patients [12].
Duetotheircomorbidities, hence,
complex prescription regimens,
failure to drug compliance is
common among senior patients
compared to younger populations;
elderly usually stick to only 3 out
of every 4 of their prescription
medications[5].

Medication adherence, also
known as drug compliance, is the
extent towhich a person’sbehavior
agrees with the medication
regimen from a health care
provider, if not practiced optimally
as a result of polypharmacy,
for example, it could result in
frequent physician and hospital
visits. This would consequently
lead to the deterioration of the
medical

patient’s condition,

decrease the therapeutic benefits,
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elevate health care expenditure
and even over treat certain medical
conditions [13].

Some medications, when
used by older adults, have higher
risk of adverse effects and their
harm may outweigh the clinical
advantages leading to drug
interactions, adverse drug events,
functional and mental decline,
unplanned hospitalization,
morbidity and mortality. These
drugs are known as potentially
inappropriate medications [1]
and studies have revealed that
the use of multiple medications
increases the risk of inappropriate
prescribing, particularly the risk of
these medications, and the risk of
dangerous drug interactions that
they may cause [5].

The presence of polypharmacy
itself, however, is not always
associated with inappropriate
or incorrect use of medications,

because older adults with

Benghazi University Medical journal
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comorbidities typically require
several medications to manage
their multiple health conditions.
For instance, three medications
are usually needed to control blood
pressure or manage symptoms of
heart failure according to national
guidelines, and type 2 diabetic
patients often require at least two
different medications to effectively
control their blood glucose levels
[10].

Despite the fact that
polypharmacy is a critical health
issue, only a limited number of
studies have assessed it among
older patients in developing
countries, including Libya [1].
Therefore, the aim of this study
was to assess the prevalence
and factors associated with
polypharmacy and medication
adherence among elderly patients

in Benghazi, Libya.
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Method:
Study design and setting:

It is a descriptive cross-
sectional study that was conducted
for a period of five months
(Feb-June 2024) in Benghazi;
the second largest city in Libya
with an approximate population
of 750,000. All elderly patients
(= 65 years) from both genders
and all social backgrounds were
recruited to participate in the
survey. As there were no official
records of the exact number of
elderly in Benghazi, only 100
patients from different places
including pharmacies, polyclinics
and hospitals participated in
this study. Prior to collecting the
gross data, the questionnaire was
pretested using a pilot study with
ten participants.

Study tool and data collection:
The data was collected through
a face-to-face interview using a

questionnaire that was adapted
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from a number of similar studies
previously conducted in other
countries [4, 11, 12, 14-17]). The
questionnaire was designed in
English and the interviewer was
present during the entire time of
the questionnaire administration
for any needed clarification. A
thorough explanation of the
study’s aim was given to the
participants prior to data collection
in order to obtain their consent.
All subjects were informed that
their participation is completely
voluntary and that their responses
will remain confidential and
anonyms.

The questionnaire consisted of
two main domains that covered the
demographic and clinical data of
patients. Subjects’ demographics
included their gender, age,
nationality, marital status, level of
education (low, medium and high)
and work status. The clinical data

comprised of questions related
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to their medical conditions,
self-medication, prevalence of
polypharmacy (taking five or more
medications on a regular basis),
recent emergency admission and
the level of adherence to prescribed
medications.

The Morisky medication
adherence scale (MMAS-8) was
used to measure the level of
medication adherence. It consists
of 8 questions regarding common
medication-taking behaviors
leadingtotheomissionofdrugsand
the circumstances surrounding
adherence behavior. A binary
scoring system (yes/ no) was used
for the first seven questions while
a 5-point Likert scale was used
for the final item which assessed
the frequency patients forget to
take their medications (always=
0, usually= 0.25, sometimes= 0.5,
once in a while= 0.75 and never=
1). The total score is a summation

of all MMAS-8 items and ranges
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between 0 and 8, with scores of <
6 reflecting low adherence, 6 to
< 8 reflecting medium adherence
and 8 reflecting high adherence
[18, 19].

Statistical analysis:

The data was entered in
Excel sheets and then analyzed
using Statistical Product and
Service Solutions (SPSS, version
21). Descriptive statistics, chi-
square and curve estimation
using linear regression tests were
performed and the results were
presented as means, frequencies,
percentages and p-values, and
then displayed as tables and
figures. A p-value of < 0.05 was
considered statistically significant.
Results:

Of the 100 elderly subjects
surveyed in this study (Table 1),
more than half were males (59%)
and the majority were Libyan
(90%) and aged between 65-74
years (86%). Participants who
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are married predominated the
study population (70%) compared
to divorced/ widowed (29%)
and single (1%) participants.
Additionally, almost half of the
subjects had medium level of
education while more than one-
third had low level and only 14%
had high level of education. Seniors
who are still working had the
highest participation in the study
(38%) in contrast to retired (32%)

and housewife/ never worked
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(30%) patients. Approximately
two-thirds of the

regularly visited a hospital for

subjects

check-ups, and took medicines to
help with certain health conditions
without consulting a doctor (ie.
self-medicated). In addition,
almost one-third of the subjects
had been recently admitted to
the hospital and also took five or
more medications on a regular
basis (i.e. polypharmacy). Most of
the participants scored less than 6
for the MMAS-8 (67%), followed
by medium (21%) and high scores

(12%).
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Table.(1): Distribution of the study population based on socio-

demographic factors, polypharmacy, and related factors.

Variables Categories N %
Male 59 59
Gender

Female 41 A
65-74 years 86 86
Age 75-84 years 10 10

2 85 years 4 4
. . Libyan 90 90

Nationality :
Non-Libyan 10 10
Married 70 70
Marital status Divorced/widowed 29 29
Single 1 1
Low 35 35
Education level Medium 51 51
High 14 14
Working 38 38
Work status Retired 32 32
Housewife/never worked | 30 30
. Yes 63 63
Regular hospital check-ups

No 37 37

Yes 6 6
Self-medication 4 4
No 36 36
Recent hospital/emergency Yes 32 32
admission No 68 68
None 68 68

Polypharmacy

Polypharmacy 32 32
Low (< 6) 67 67

MMAS-8 score Medium (6 to < 8) 21 21
High (8) 12 12
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Continuous Variables Mean
Number of chronic conditions 3.08
Number of drugs taken regu-

larly 379
MMAS-8 score 4.56

As illustrated in table (2),
polypharmacy was observed in
women slightly more than men
but mostly among seniors aged
between 75-84 years. Unlike
the nationality, which had no
influence on  polypharmacy
(p-value > 0.05), the patient’s
marital status had a significant
effect (p-value < 0.05); divorced/
widowed elderly patients who took
> 5 medicines were more than
double of that of married subjects.
Additionally, polypharmacy
was significantly influenced by
the patients’ level of education
(p-value < 0.05); over than 3/4
of subjects with higher education
did not practice polypharmacy.
Retirees and housewives/never

worked participants were exposed

to polypharmacy far more than
the working participants. Self-
medication had no effect on the
use of polypharmacy (p-value
0.497). However, there was a
significant association between
polypharmacy and recent hospital/
emergency admission (p-value <
0.05); almost double the subjects
who practiced polypharmacy
had been recently admitted to a

hospital.
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Table.(2): Association between polypharmacy and some related factors.

Variables Categories No polypharmacy Pog];lg;r— P-value
Male 41 (69.5%) 18 (30.5%)
Gender 0.701
Female 27 (65.9%) 14 (34.1%)
65-74 years 61 (71%) 25 (29%)
Age 75-84 years 3 (30%) 7 (70%) 0.012
> 85 years 4 (100%) 0
. 29
Libyan 61 (67.80%
Nationality v ( ) (32.20%) 0.886
Non-Libyan 7 (70%) 3 (30%)
Married 54 (77.1%) 16 (22.9%)
Marital Divorced/wid-
status owed 13 (44.8%) 16 (55.2%) 0.006
Single 1 (100%) 0
Low 17 (48.60%) 18 (51.40%)
Edil:‘?;llon Medium 39 (76.5%) 12 (23.5%) 0.008
High 12 (85.70%) 2 (14.30%)
Working 31 (81.60%) 7 (18.40%)
Work status Retired 18 (56.30%) 14 (43.80%) 0.062
Housewife/
never worked 19 (63.30%) 11(36.70%)
Regular Yes 43 (68.25%) 20 (31.75%)
hospital 0.943
check-ups No 25 (67.57%) |12 (32.43%)
Self-medi- Yes 42 (65.60%) 22 o
cation (34.40%) 0.497
No 26 (72.20%) 10 (27.80%)
Recent 15
hospital/ Yes 17 (53.10%) (46.90%) 0.02
emergency 029
admission No 51 (75%) 17 (25%)
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Table (3) displays the
study participant’s distribution
based on MMAS-8 scores. Subjects
from both genders generally
scored low on the MMAS-8 with
only 15% and 7% of males and
females, respectively, scoring
high. Age had no influence on drug
compliance (p-value > 0.05) but
the nationality had a strong impact
(p-value < 0.05). Additionally, the
level of dug compliance varied
with the patients’ marital status
as married subjects had generally
better MMAS-8 scores compared

to widowed/ divorced subjects. A
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lower level of education caused
a significant drop in compliance
(<6) whereas a medium score
adherence (6 to < 8) was achieved
by half of those with advanced
education. The level of medication
adherence was generally low for
all subjects of different marital
status, however, the poorest
adherence was observed among
housewives and subjects that
never worked before. Most of the
subjects who self-medicated had
a low MMAS-8 score as well as
those who were recently admitted

to a hospital/emergency room.
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Table.(3): Distribution of the study population based on their characteris-

tics and medication adherence scores.

MMAS-8 score
Variables | Categories Medium ) P-value
Low (< 6) (6 to < 8) High (8)
Male 35 (59%) 15 (25%) | 9 (15%)
Gender 0.144
Female 32 (78%) 6 (15%) 3 (7%)
65-74 vears | 56 (65.11%) 21 9
y : (24.42%) | (10.46%)
Age 75-84 years 8 (80%) 0 2 (20%) 0.285
> 85 years 3 (75%) 0 1(25%)
. 16 12
L 2 9%
Nationality ibyan 62 (68.9%) (17.8%) | (133%) | o0.044
Non-Libyan 5 (50%) 5 (50%) 0]
. 19
Married 42 (60%) (27.1%) 9 (12.9%)
Marital .
Divorced/ 0.185
status widowed 24 (82.8%) | 2(6.9%) | 3(10.3%)
Single 1 (100%) 0 0]
Low 31(88.6%) | 2(5.7%) | 2 (5.7%)
. . 12
Education Medium 32 (62.7%) (23.5%) 7 (13.7%) 0.001
level
. 3
High 4 (28.57%) | 7 (50%) (21.43%)
. 13
Working 20 (52.6%) (34.2%) 5 (13.2%)
Work sta- Retired 22 (68.8%) | 5(15.6%) | 5 (15.6%)
0.066
tus
House-
wife/never | 25 (83.3%) 3 (10%) | 2 (6.7%)
worked
14
Regu_lar Yes 42 (66.66%) (22.22%) 7 (11.11%)
hospital 0.889
check-ups 7 5
P No 25 (67.57%) (18.92%) | (13.51%)
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Yes 46 (71.90%) | 11 (17.2%) | 7 (10.9%)
Self-med- 0.363
ication 10 )
No 21 (58.30%) (27.80%) 5 (13.9%)
Recent Yes 27 (84.40%) | 2 (6.3%) | 3(9.4%)
hospital/
0.026
emergency 809 19 9
admission No 40 (58.80%) (27.90%) | (13.20%)

Figure (1) shows the relation
between medication adherence
and polypharmacy. A significant
drop in the MMAS-8 score of

study participants was associated
with an increase in the number of
prescription medications taken on

regular basis.

MMAS-8 Score

.00

200

o] s} [+]

o

‘O Observed
— Linear

oo T T
2 4

Number of Drugs Taken Regulary

Figure. (1): The correlation between polypharmacy and drug compliance.
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Discussion:

The prevalence of polypharmacy
in this study was 32%, which is
comparable to the findings of
previous research carried out in
Iran (23.1%) [20] and Canada
(27%) [3]. However, other studies
conducted in India [1], China [4]
and Egypt [16] reported much
higher figures 49%, 50.14% and
85.3%, respectively.

Although our study did not
reveal a possible link between
polypharmacy and  gender
(p-value > 0.05), other studies
showed a positive correlation. A
research conducted by Hosseini
et al. demonstrated that women
in Iran who were reported taking
five or more medications on a
regular basis were far more than
men [20]. In contrast, a study
carried out by Maxwell et al
showed that the prevalence of
polypharmacy generally declined
Canadian

among women,

Benghazi University Medical journal
Faculty of Medicine, University of Benghazi

June: 2025

especially younger women with
fewer chronic conditions, while
it increased across all ages and
multimorbidity levels among men
[14].

Furthermore, the marital
status of participants had a
significant impact (p-value < 0.05)
on polypharmacy in this study, as
widowed/divorced patients used
polypharmacy far more than
married subjects and this could
be justified by the fact that the
psychological health of widowed/
divorced patients is likely to have
worsened as a result of their social
situation. On the other hand,
being married was associated with
higher polypharmacy levels in
another study [20].

Our study has also shown that
the lower the level of education,
the greater the likelihood of
polypharmacy (p-value < 0.05).
These results were similar to the

findings of a study carried out by
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Sarwar et al. in Pakistan [15] but
contradictory to the findings of
another study conducted by Eltaher
and Araby in Egypt which related
polypharmacy to other significant
predictors such as sex, residence,
monthly income and co-morbidity
[16]. It could be explained that
patients with a higher level of
education often have better access
to pharmacological information,
hence, they are involved more in
patient-physician communication
and their  awareness  of
polypharmacy is greater. This
would subsequently lead to more
frequent medication reviews
by the physician and a more
successful negotiation process of
physician-patient drug treatment.

Althoughtherewasnoassociation
between polypharmacy and the
subjects’ work status in this study
(p-value > 0.05), polypharmacy
was least observed among the

working participants compared to
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retirees and housewives and this
finding was similar to the results
of a study carried out by Kutsal
and her colleagues. [17]. Rosa et
al. addressed the possible effect
of being a housewife or a retiree
on polypharmacy and suggested
that these patients are almost 8
times more likely to present with
chronic diseases, hence, they are
more prone to using five and more
medications at the same time [21].
A previous study investigating
polypharmacy among Canadian
seniors revealed that the number
of prescription medications was
associated with higher rates of
hospital/emergency department
admission [3] and this was in line
with our findings (p-value < 0.05).
The concurrent use of multiple
medications, hence, the increased
risk of drug-drug interactions and
adverse drug reactions, coupled
with impaired drug compliance

and poor quality of life, all together
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could explain the correlation
between polypharmacy and the
high rates of hospital/emergency
room admission observed in this
study.

The issue of medication non-
adherence is a growing concern
and the World Health Organization
(WHO) considers it an additional
burden to diseases [22]. In this
study, adherence to prescribed
medications was generally poor
with the level of compliance being
67% low, 21% medium and 12%
high. Although this study did not
explore the reasons behind this
poor adherence, it could be due
to multifactorial reasons either
intentional or non-intentional.
Intentional non-compliance
occurs when patients decide
not to adhere correctly to their
prescribed treatment regimen
because they weigh the benefits
and risks of the treatment

against any adverse effects. On

Benghazi University Medical journal
Faculty of Medicine, University of Benghazi
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the other hand, unintentional
non-adherence occurs due to
the forgetfulness or carelessness
of the patient about adhering
to their prescribed medications
[23]. Data from a previous study
showed that 49.6% of patients
mentioned forgetfulness as one
of the major non-intentional
reasons for non-compliance [24].
Additionally, elderly patients have
specific problems that are age
related for non-adherence such as
psychosocial issues (e.g., cognitive
incapacity) and physical inability
(e.g., poor eyesight) [25]. An Indian
study carried out by Punnapurath
et al. assessed drug compliance
among elderly patients with
chronic illnesses in two visits and
showed better results than our
findings; the level of compliance
in the first assessment was low
in 2%, medium in 16% and
high in 82% while in the second

assessment it was low in 1%,
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medium in 25% and high in 74%
of the subjects [26].

In line with our findings, an
Italian study carried out by Pasina
et al. revealed that medication
compliance was particularly low
among patients receiving a high
number of medications but found
no association between adherence
and demographic variables such
as age, sex and marital status
[27]. Another study, however,
conducted by Jin et al. in South
Korea linked drug compliance of
elderly patients with a number
of factors such as the dosing
frequency, education level and
the presence of health-related
problems, but no association was
found with other factors such as
age [25].

Conclusion:

Our study revealed that
polypharmacy was frequently
practiced by the elderly
population of Benghazi, Libya.
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Age, marital status, level of
education and recent hospital/
emergency admission were
all important indicators for
polypharmacy.  Additionally,
adherence to  prescription
medications was generally low
and it was linked to a number
of risk factors such as patient’s
nationality, education level
and recent hospital/emergency
admission.
Recommendations:
Polypharmacy and its negative
consequences such as medication
non-adherence,
the elderly, could be addressed

through several strategies. During

especially in

regular check-ups, for example,
should

deprescribing; lowering the dose

physicians consider
or stopping medications that are
unnecessary or possibly harmful.
Furthermore, pharmacists
should have a more significant

role in reducing unnecessary
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polypharmacy and optimizing
patient care by assessing
medication regimens, providing
extensive education and working
as a link between patients
and physicians. Moreover,
strengthening patient-
physician communication and
enhancing physician-physician
communication and  inter-
professional collaboration
could also help in minimizing
polypharmacy.Finally,

appropriate patient follow-ups
should be scheduled to measure
medication adherence by various
methods (e.g., smart pill bottles)
and to determine any possible
obstacles related to it.
Limitationsl:

This study has a number
of potential limitations. Firstly, it
was conducted in a short period
of time and the sample size was

small, resulting in some charac-

teristics such as the nationality

Benghazi University Medical journal
Faculty of Medicine, University of Benghazi

June: 2025

and gender failing to produce clear
results. Secondly, the reasons be-
hind polypharmacy and medica-
tion non-adherence were not ex-
plored, hence, further studies are
needed to address these health is-
sues. Finally, since this study was
not carried out in a hospital set-
ting, the results obtained via the
questionnaire could be subjective
to the patients’ perceptions.
References:

1.Bhagavathula, A. S., Vidyasagar,
K, Chhabra, M., Rashid,
M., Sharma, R, Bandari,
D. K, & Fialova, D. (2021).

Prevalence of polypharmacy,
hyperpolypharmacy and
potentially inappropriate

medication use in older adults
in India: A systematic review
and meta-analysis. Frontiers in
Pharmacology, 12, 685518. https://
doi.org/10.3389/fphar.2021.685518
2.Payne, R. A, & Avery, A. ]
(2011). Polypharmacy: One of the

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0

license. ISSN: Online 3005-7450, ISSN:Link 3005-7442
DOI: https://doi.org/10.37376/benuivmedjviiz

https://www.journals.uob.edu.ly/BUME]

Page :126

BUM]



BUM]

greatest prescribing challenges
in general practice. The British
Journal of General Practice: The
Journal of the Royal College of
General Practitioners, 61(583),
83-84.  https://doi.org/10.3399/
bjgp11X556146

3.Reason, B., Terner, M., Moses
McKeag, A., Tipper, B., &
Webster, G. (2012). The impact
of polypharmacy on the health
of Canadian seniors. Family
Practice, 29(4), 427-432. https://
doi.org/10.1093/fampra/cmri24
4.Chen, C., Feng, Z., Fu, Q,, Wang,
J., Zheng, Z., Chen, H., & Feng, D.
(2021). Predictors of polypharmacy
among elderly patients in china:
The role of decision involvement,
depression, and taking Chinese
behavior. Frontiers
7/45688.
https://doi.org/10.3389/

medicine

in Pharmacology, 12,

fphar.2021.745688
5.Hajjar, E. R., Cafiero, A.
C., & Hanlon, J. T. (2007).

Benghazi University Medical journal | ¢ §

Faculty of Medicine, University of Benghazi o
VOLMUE:2 ISSUE:1 June: 2025 K‘ )

onversity Meg,

if%/“»

Polypharmacy in elderly
patients. The American Journal of
Geriatric Pharmacotherapy, 5(4),
345-351. https://doi.org/10.1016/j.
amjopharm.2007.12.002
6.Kim, S., Lee, H., Park, J., Kang,
J., Rahmati, M., Rhee, S. Y., & Yon,
D. K. (2024). Global and regional
prevalence of polypharmacy
and related factors, 1997—-2022:
An umbrella review. Archives of
Gerontology and Geriatrics, 124,
105465. https://doi.org/10.1016/j.
archger.2024.105465

7.Tian, F., Chen, Z., & Wu, J. (2022).
Prevalence of polypharmacy
and potentially inappropriate
medications use in elderly Chinese
patients: A systematic review
and meta-analysis. Frontiers
in Pharmacology, 13, 862561.
https://doi.org/10.3389/

fphar.2022.862561

8.Bruguerolle, B. (2008).
Clinical chronopharmacology
in the elderly. Chronobiology

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0

license. ISSN: Online 3005-7450, ISSN:Link 3005-7442

https://www.journals.uob.edu.ly/BUME]

Page :127

DOI: https://doi.org/10.37376/benuivmedjviiz



griversity Me,
&

International, 25(1),15.https://doi.
0rg/10.1080/07420520801909247
9.Rollason, V., & Vogt, N. (2003).
Reduction of polypharmacy in the
elderly: A systematic review of
the role of the pharmacist. Drugs
& Aging, 20(11), 817-832. https://
doi.org/10.2165/00002512-
200320110-00003

10.Levy, H. B, & Barney, K. F.
(2016). Pharmacology, pharmacy,
and the aging adult: Implications
for occupational therapy. In
Occupational Therapy with Aging
Adults. https://doi.
0rg/10.1016/B978-0-323-06776-

Elsevier.

8.00022-0

11.Rieckert, A., Trampisch, U. S.,
KlaaBen-Mielke, R., Drewelow,
E., Esmail, A., Johansson, T.,
Keller, S., Kunnamo, I., Loffler,
C., Mdkinen, J., Piccoliori, G.,
Vogele, A., & Sonnichsen, A.
(2018). Polypharmacy in older
patients with chronic diseases:

A cross-sectional analysis of

‘YMV"D, . .
H gfm‘,% % | Benghazi University Medical journal

A Faculty of Medicine, University of Benghazi
K‘ ’ VOLMUE:2 ISSUE:1

June: 2025

factors associated with excessive
Family
Practice, 19(1), 113. https://doi.

polypharmacy. BMC

0rg/10.1186/s12875-018-0795-5
12.Alsaad, S. M., AlFEraij, S,
Alsaad, A. M., AlSaif, H. I, &
Bawazeer, G. (2022). Potentially
inappropriate medications among
elderly with frailty in a tertiary
care academic medical center
in Saudi  Arabia. Healthcare
(Basel,
1440.https://doi.org/10.3390/
healthcare10081440

13.Yap, A. F., Thirumoorthy, T.
& Kwan, Y. H. (2016). Medication

Switzerland), 10(8),

adherence in the elderly. Journal
of Clinical Gerontology and
Geriatrics, 7(2), 64-67. https://
doi.org/10.1016/j.jcgg.2015.05.001
14.Maxwell, C. J.,, Mondor, L.,
Pefoyo Koné, A. ], Hogan, D.
B., & Wodchis, W. P. (2021). Sex
differences in multimorbidity and
polypharmacy trends: A repeated

cross-sectional study of older

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0

license. ISSN: Online 3005-7450, ISSN:Link 3005-7442
DOI: https://doi.org/10.37376/benuivmedjviiz

https://www.journals.uob.edu.ly/BUME]

Page :128

BUM]



BUM]

adults in Ontario, Canada. PloS
One, 16(4),e0250567.https://doi.
org/10.1371/journal.pone.0250567
15.Sarwar, M. R., Iftikhar, S., &
Sarfraz, M. (2018). Influence of
education level of older patients
on polypharmacy, potentially
inappropriate medications
listed in beer’s criteria, and
unplanned hospitalization: A
cross-sectional study in Lahore,
Pakistan. Medicina (Kaunas,
Lithuania), 54(4), 57. https://doi.
org/10.3390/medicina54040057
16.Eltaher, S. M., Araby, E. M.
(2019). Prevalence and factors
associated with polypharmacy
among elderly persons. The
Egyptian Journal of Community
Medicine, 37(3), 55-61. https://
doi.org/10.21608/ejcm.2019.43370
17.Gokce Kutsal, Y., Barak, A,
Atalay, A., Baydar, T., Kucukogluy,
S., Tuncer, T., Hizmetli, S., Dursun,
N., Eyigor, S., Saridogan, M., Bodur,
H., Canturk, F., Turhanoglu, A.,

Benghazi University Medical journal | &
Faculty of Medicine, University of Benghazi

VOLMUE:2 ISSUE:1

onverity Meg,
& S0 %’E
3

& %&ﬁg H

June: 2025 K‘ )

BUMJ

Arslan, S., & Basaran, A. (2009).
Polypharmacy in the elderly:
A multicenter study. Journal of
the American Medical Directors
Association, 10(7),486-490.
https://doi.org/10.1016/j.
jamda.2009.03.018

18.Tan, C., Teng, G. G., Chong, K.
J., Cheung, P. P., Lim, A., Wee, H.
L., & Santosa, A. (2016). Utility of
the morisky medication adherence
scale in gout: A prospective
study. Patient Preference and
Adherence, 10,2449-2457.https://
doi.org/10.2147/PPA.S119719
19.Tominaga, Y., Morisky, D. E.
& Mochizuki, M. (2021). A cross-
sectional study clarifying profiles
of patients with diabetes who
discontinued pharmacotherapy:
Reasons and consequences. BMC
Endocrine Disorders, 21(1), 117.
https://doi.org/10.1186/s12902-
021-00778-7

20.Hosseini, S. R., Zabihi, A,
Jafarian Amiri, S. R., & Bijani, A.

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0

license. ISSN: Online 3005-7450, ISSN:Link 3005-7442
DOI: https://doi.org/10.37376/benuivmedjviiz

https://www.journals.uob.edu.ly/BUME]

Page :129




griversity Me,
&

(2018).
the Elderly. Journal of Mid-Life
Health, 9(2), 97-103. https://doi.
0rg/10.4103/jmh.JMH_ 87_17

Polypharmacy among

21.Rosa, T. E. da C. Benicio,
M. H. D., Latorre, M. do R. D.
de O., & Ramos, L. R. (2003).
Determinant factors of functional
status among the elderly. Revista
De Saude Publica, 37(1), 40-48.
https://doi.org/10.1590/s0034-
89102003000100008

22.Rolnick, S. J., Pawloski, P.
A., Hedblom, B. D., Asche, S. E.,
& Bruzek, R. J. (2013). Patient

characteristics associated with

medication adherence. Clinical
Medicine &  Research, 11(2),
54—65.  https://doi.org/10.3121/

cmr.2013.1113

23.Bosworth, H. (2010). Improving
patient treatment adherence: A
clinician’s guide. Springer. https://
doi.org/10.1007/978-1-4419-
5866-2

24.Jimmy, B., & Jose, J. (2011).

‘YMV"D, . .
H gfm‘,% % | Benghazi University Medical journal

A Faculty of Medicine, University of Benghazi
K‘ ’ VOLMUE:2 ISSUE:1

June: 2025

Patient medication adherence:
Measures in daily practice. Oman
Medical
159.https://doi.org/10.5001/

Journal, 26(3), 155-—

0mj.2011.38

25- Jin, H, Kim, Y., & Rhie,
S. J. (2016). Factors affecting
medication adherence in elderly
people. Patient Preference and
Adherence, 10, 2117-2125. https://
doi.org/10.2147/PPA.S118121
26.Punnapurath, S., Vijayakumar,
P., Platty, P. L., Krishna, S,
& Thomas, T. (2021). A study
of medication compliance in
geriatric patients with chronic
illness. Journal of Family Medicine
and Primary Care, 10(4), 1644—
1648.https://doi.org/10.4103/
jfmpc.jfmpc_1302_20
27.Pasina, L., Brucato, A. L.,
Falcone, C., Cucchi, E., Bresciani,
A., Sottocorno, M., Taddei, G. C.,
Casati, M., Franchi, C., Djade, C.
D., & Nobili, A. (2014). Medication

non-adherence among elderly

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0

license. ISSN: Online 3005-7450, ISSN:Link 3005-7442
DOI: https://doi.org/10.37376/benuivmedjviiz

https://www.journals.uob.edu.ly/BUME]

Page :130

BUM]



onversity Meg,

Benghazi University Medical journal ‘;ﬁi i’;ﬁ "5

Faculty of Medicine, University of Benghazi
B‘ JM] VOLMUE:2 ISSUE:1 June: 2025 K« )

BUMJ

patients newly discharged and
receiving polypharmacy. Drugs &
Aging, 31(4), 283—-289. https://doi.
0rg/10.1007/540266-014-0163-7

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0
license. ISSN: Online 3005-7450, ISSN:Link 3005-7442 Page 1131
https://www.journals.uob.edu.ly/BUME] DOI: https://doi.org/10.37376/benuivmedjviiz



Benghazi University Medical journal

yiversi e..,%
ot Faculty of Medicine, University of Benghazi
‘ ) VOLMUE:2 ISSUE:1 June: 2025 B ‘ ’ M '

BUMJ

Metabolic Dysfunction Associated Steatotic Liver Disease (MIASLD), An
Underappreciated Threat.

Najat Omer Buzaid', Sami A. Lawgaly”

(Letter to editor )

Dear editor

A 56-year-old woman was presented to the outpatient clinic with a
dull aching pain in the right upper abdominal quadrant. She was diagnosed
with type 2 diabetes mellitus (T2DM) three years ago, and she is taking
Metformin tablets as the sole medication. Her body mass index (BMI) was
32 kg/m2. An abdominal ultrasound scan revealed a single gall bladder stone
and fatty liver. The platelets count was 150x103/ml; aspartate aminotrans-
ferase (AST) and alanine aminotransferase (ALT) were 50 U/L and 40 U/L,
respectively. Serological testing for viral hepatitis was negative. Other met-
abolic and autoimmune causes of liver disease were excluded.
What would be the most appropriate next step in management?
A Reassurance and no further treatment is needed.
B.Liver elastography is indicated.
C.Liver biopsy is indicated urgently.

Metabolic dysfunction associated steatotic liver disease (MASLD)-
previously known as non-alcoholic fatty liver disease (NAFLD)- is a com-

mon health problem with an increasing prevalence globally. Its more severe

1.Consultant endocrine, diabetes and metabolism at 7th October hospital, Associate professor, Faculty of Medicine, University
of Benghazi.
2.Specialist Gastr logist, Benghazi medical center, Lecturer, Faculty of Medicine, University of Benghazi.
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form, metabolic dysfunction as-
sociated hepatitis (MASH)- pre-
viously known as a non-alcoholic
steatohepatitis (NASH)- is char-
acterized by hepatic inflamma-
tion secondary to fat accumula-
tion. MASLD was first reported
in 1980s, and was described as a
liver disease resembling alcohol-
ic fatty liver among persons who
were drinking little or no alcohol.
The estimated global prevalence of
MASLD is 38%. @

Importantly, MASLD and
MASH are not merely hepatic
conditions; they are strongly as-
sociated with metabolic syndrome
and are recognized as a single risk
factor for atherosclerotic cardio-
vascular disease. They are report-
ed in many studies to be associ-
ated with chronic kidney disease.
Nevertheless, about 5% of MASLD
cases have hepatic steatosis with-
out traditional cardiovascular risk

factors. @
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Several factors contrib-
ute to the development of MASH,
including obesity, insulin resis-
tance, obstructive sleep apnea, gut
microbiota dysbiosis and genetic
factors.

The initial pathological
process is the accumulation of
fat in the liver, where fat accu-
mulation leads to mitochondrial
dysfunction, oxidative stress and
inflammation. Changes in gut mi-
crobiota increase free fatty acid
release, which leads to activation
of cytokines, interleukins and in-
duces inflammation. *

MASH can progress to
more serious complications such
as; hepatic fibrosis, liver cirrhosis
and hepato-cellular carcinoma. ®
It has been linked to a higher rate
of uterine, renal and other gastro-
intestinal malignancies. ©5

The nomenclature shift
from NAFLED/NASH to MASLD/

MASH, was aimed to eliminate
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the stigma linked to the term ‘al-
coholic’, emphasizing the under-
awareness of the cardio-metabol-
ic risk of these conditions. ©
MASLD s closely related to
obesity, insulin resistance, pre-di-
abetes and T2DM. The presence of
T2DM, abdominal obesity and age
over 50 years, all increase the pro-
gression of MASLD to more seri-
ous complications. The estimated
prevalence of MASLD in the Mid-
dle East and North Africa (MENA)
region is 39.43% among people
without T2DM and 68.71% among
those with T2DM. ? The growing
prevalence of T2DM in the MENA
region explains the high preva-
lence of MASLD in this region as
both are a risk factor for each oth-
er. MASLD is also prevalent among
children aged 18 years or less and
it was estimated to reach 13%. ®In
a survey for cardio-metabolic risk
factors in Libya, the percentage of

those with overweight and obesi-

Benghazi University Medical journal
R Faculty of Medicine, University of Benghazi
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ty reached 56.8% and 28.9% re-
spectively. ) This might predict an
expected high risk of MASLD and
MASH among Libyan population,
although local prevalence data are
lacking.

MASLD is a diagnosis of
exclusion. Other conditions such
as viral hepatitis, drug- induced or
autoimmune hepatitis, metabolic
diseases including Wilson’s dis-
ease and hemochromatosis must
be ruled out.

In clinical practice, par-
ticularly in Libya, physicians tend
to assure individuals with diabetes
mellitus and MASLD. Some phy-
sicians may advise patients with
fatty liver to lose weight and may
test them for hepatitis viral se-
rology and autoimmune hepatitis
screening if they have raised liver
enzymes. However; such an ap-
proach will overlook the serious-

ness of this condition.
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In order to prevent the
progression of MASLD to more
serious complications, it is of great
importance to stage the disease
and to manage it accordingly. Liv-
er biopsy is the gold standard for
staging and determining the se-
verity of MASLD, however it is an
invasive method and carries the
risk of bleeding and infection. In
order to minimize the risk of ex-
posure to invasive methods, there
are many non-invasive methods
to determine fibrosis risk and in
order to guide further investiga-
tions and management. Some of
these tools are Fibrosis-4 (FIB-
4), Steatosis-Associated Fibrosis
Estimator (SAFE) and Enhanced
Liver Fibrosis (ELF) scores.

One of the widely used
tools is the FIB-/ score. The FIB-4
score elements include: age, BMI,
AST, ALT and platelet count. It can
be used easily at the out-patient’s

clinic. A calculated FIB-4 score of
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< 1.3 is considered as low risk for
fibrosis, while a score of >2.67
indicates the need for direct re-
ferral to hepatologist, and a score
between 1.3 and 2.67 indicates the
need for the measurement of liver
stiffness and referral to a special-
ist in liver disease. FIB-4 score is
a good predictor of liver fibrosis
but needs confirmation with fur-
ther test. The FIB-4 score had a
high negative predictive value for
advanced hepatic fibrosis and it is
recommended for patients with
cardio-metabolic risk such as
people with T2DM. @0 )

SAFE score is composed of
age, BMI, diabetes status, plate-
let count, AST, ALT and globulin
levels. While ELF measures hyal-
uronic acid, procollagen III ami-
no-terminal peptide and tissue
inhibitor of metalloproteinases-1
which are markers of fibrosis.

Liver stiffness is measured

by Fibroscan, or vibration-con-
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trolled transient elastography. It
is a non-invasive imaging that
is used to assess liver stiffness,
which determines the degree of fi-
brosis. The Fibroscan-AST (FAST)
score is composed of liver stiffness
measurements and AST level, and
it is useful for individuals with
MASH and who are likely to have
more advanced fibrosis and may
need more aggressive manage-
ment.

There are several inter-
ventions to prevent the progres-
sion of MASLD to advanced liver
disease, including lifestyle mea-
sures as well as pharmacologi-
cal therapy. Assessment of car-
dio-metabolic risk factors, renal
function and screening for ex-
tra-hepatic malignancies is also
crucial. The Mediterranean diet
and exercise for 150 minutes per
week are recommended to im-
prove liver injury. » Exercise is an

independent factor for improving

Benghazi University Medical journal
Faculty of Medicine, University of Benghazi
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steatosis regardless of weight loss.
3) Bariatric surgery can improve
the outcome of obese individuals.

Thyromimetic (Resmeti-
rom), Ursodeoxycholic acid, Ome-
ga-3 polyunsaturated fatty acids,
incretin mimetics and sodium
glucose co- transporter-2 inhib-
itors (SGLT2i), all have beneficial
effects in MASH. SGLT2i and in-
cretin mimetics are recommend-
ed only for patients with T2DM,
the latter is also recommended in
obese individuals. Statins, met-
formin and glitazones have shown
some beneficial effects on MASH.

Management of MASLD
is a multidisciplinary team ap-
proach. An endocrinologist, a nu-
tritionist and a hepatologist are
the main members of the team.
It is of great importance to ap-
preciate the threat of MASLD
and MASH. It is recommended to
screen those at risk, like T2DM pa-

tients, and to raise the awareness
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of healthcare providers regarding
case detection and the noninva-
sive staging of the disease. Imple-
mentation of a referral pathway is
mandatory.
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