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An Epidemiological Study of Cutaneous Leishmaniasis in the Cities ()
of Sirte and Jadu, Libya: During 2019-2020 Check ior
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Cutaneous leishmaniasis CL is a complex clinical syndrome caused

Tripoll, Libya by transmitting an intracellular parasite to humans through sand fly
23 Administration of Zoonotic bites. Libya is one of the countries endemic to CL. The goal of this
Disease Control- National Centre study is to study the epidemiological aspects of CL from 2019 to
of Diseases Control - Tripoli- Lib- 2020 in Sirte and Jadu. Demographic and epidemiological data for all
ya. patients were collected from health centers by the National Center
Received: for Disease Control in Libya. Descriptive statistics were used to de-
13 May 2024 scribe the characteristics of the study data. A total of 355 people with

CL were identified. 143 CL-positive cases in Jadu and 212 in Sirte.
Accepted: The highest prevalence of affected age groups was found among pa-
13 January 2025 tients aged 10 to 19 (17 %). The peak incidence of the disease oc-
Publish online: curred in the autumn. The most common Iocations_ of lesions were
30 June 2025 the legs and hands. Treatment was mentioned only in 30 % of regis-

tered cases. CL remains a health problem with medical and social
consequences in the cities of Sirte and Jadu. To minimize the risk of
disease, it is highly recommended to manage reservoir hosts and dis-
ease vectors, as well as provide education on personal protection
measures.

Keywords: Epidemiology; Cutaneous leishmaniasis; Sand fly; Para-
site; Pentostam; Sirte; Jadu.

INTRODUCTION

Leishmaniasis is a complex clinical syndrome caused by the transmission of an intracellular
parasite to humans through sand fly bites (Mostafa et al. 2021; Organization WHO 2013). It is a
serious global health problem with potentially fatal consequences in its visceral form. It is con-
sidered one of the seven major tropical diseases identified by the World Health Organization
(WHO) (Organization WHO 2013). There are more than 98 countries endemic to leishmaniasis,
putting 350 million individuals at risk of infection. A high prevalence of leishmaniasis is found
in the poorest countries due to neglect of health care and infrastructure by governments and a
lack of knowledge and health awareness of diseases (Olias-molero et al. 2021). This zoonotic
disease is induced by an intracellular protozoan of the genus Leishmania, which typically exists
in a commensal relationship. The natural transmission of Leishmania parasites occurs through
sandflies from the genera Phlebotomus (in the Old World) or Lutzomyia (in the New World)
(Mandell 2005). Sand flies have a length of only 3.5 mm, are covered by thick hair, and are ac-
tive between evening and dawn. The seasonal preferences and geographical range of sand flies

*The Author(s) 2025.* This article is distributed under the terms of the *Creative Commons Attribution-NonCommercial 4.0 Interna-
tional License* ([http://creativecommons.org/licenses/by-nc/4.0/ ]( http://creativecommons.org/licenses/by-nc/4.0/ )), which permits
unrestricted use, distribution, and reproduction in any medium, *for non-commercial purposes only*, provided you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made.
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vary by species. The majority of species can endure temperatures between 16 and 44°C. Only
the female sand fly consumes blood from mammals, as it requires these meals to ensure proper
egg development (Doha and Samy 2010).

According to geographical location, leishmaniasis was divided into the Old and New World.
Old World leishmaniasis is found in Asia, Africa, and Europe, primarily caused by L. tropica,
Leishmania major, Leishmania aethiopica, Leishmania infantum, or L. donovani. Conversely,
New World leishmaniasis occurs in the Americas and is mainly attributed to Leishmania mexi-
cana, Leishmania amazonensis, Leishmania braziliensis, Leishmania panamensis, or Leishma-
nia infantum chagasi (Lupi et al. 2009; Kevric et al. 2015). According to the Libya National
Center for Disease Control (NCDCL), Libya is endemic to cutaneous and visceral leishmania-
sis, the infection rate of CL has increased, with approximately 19,396 cases recorded between
1971 and 2011 in the cities of Nafusa Mountain, such as Nalut, Gharyan, and Yafran, in addi-
tion to Tawergha Al-Khoms and Tarhuna. Visceral leishmaniasis has been reported in Libya for
over 80 years (Jain et al. 1990). All these reports originated from the northern coastal regions,
close to Tripoli and the Green Mountain area. Since 2011, Libya has been embroiled in an
armed conflict, which has exacerbated the healthcare system and hampered national disease-
control programs. These risk factors have contributed to the spread of CL and increased the
number of registered cases, which has risen to over 25039 between 2012 and 2022. Due to the
high rate of cutaneous leishmaniasis in Libya over the past years, which requires monitoring the
epidemiological situation of the disease in various regions, As a result, the current study sought
to evaluate the current situation of CL disease in Sirte and Jadu cities during the years 2019-
2020 in terms of prevalence, demographic parameters associated with CL disease, and the im-
pact of seasonal changes.

MATERIALS AND METHODS

Study Areas: This study was conducted in the cities of Sirte and Jadu, Libya. Sirte is located in the
central region of Libya, within 452 kilometers of Tripoli city. (31° 12" 17" N and 16° 35" 17" E.
The coastal areas of Sirte are characterized by mild Mediterranean weather for most of the year,
while the areas away from the coast are characterized by hot summers and cold winters. Jadu is a
mountain city in western Libya in the Jabal al Gharbi District, approximately 180 km away from
Tripoli (31°57'00” N and 12°01°00” E). Jadu enjoys a cold, humid climate in the winter and desert
weather, which is hot, dry, and windy in the summer.

Data collection: The Administration of Zoonotic Disease-Control- National Center for Disease
Control-Libya (NCDCL) collected data from 355 patients at hospitals in Sirte and Jadu from 2019
to 2020. CL was diagnosed using the direct smear technique, which detected amastigotes in smears
prepared from the lesion margin after staining with Giemsa and then examined under a light micro-
scope. All data collected was entered into a cutaneous leishmaniasis reporting form. This encom-
passes patients' demographic details, including age, gender, occupation, residence, the number of
acute lesions, the date of lesion onset, any prior travel history to other endemic areas, findings from
clinical examinations and laboratory tests, the treatment regimen employed, and patients' nationali-
ty. The data were analyzed using the Exel Microsoft program version 10 for Windows.

RESULTS

From 2019 to 2020, 355 CL cases were reported in Sirte and Jadu cities. During this time, there
were 143 CL positives in Jadu and 212 in Sirte (Figure 2). The patients studied ranged in age
from one to 71 years old, with females (36 %) and males (64 %) participating. Figure 2 depicts
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the age distribution of CL patients. There were statistically significant differences in occurrence
between age groups. CL cases were mostly reported among people aged 10 to 19 years.
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Figure: (1). Cutaneous leishmaniasis cases in Sirte and Jadu cities during 2019-2020.

The disease exhibited the highest prevalence (17 %) in the 10-19 age group, while the lowest preva-
lence (11 %) was observed in the 50-59 age group. Additionally, 12 % of the patients were over 60
years old, and 15% were under 10 years (see Figure 2).
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Figure: (2). Cutaneous leishmaniasis cases in Sirte and Jadu cities during 2019-2020 compared with age groups.

The percentage of cutaneous leishmaniasis (CL) cases among males was 64 % (228 out of 355),
while the proportion of female cases was 36 % (127/355). In general, men were more likely than
women to develop CL. There were significant differences between the sexes.

m Male = Female

Figure: (3). Cutaneous leishmaniasis cases in Sirte and Jadu cities during 2019-2020 compared with gender
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The majority of cases were documented during the autumn and winter seasons rather than during
the summer, with prevalence varying by month. The highest number of cases was noted in Decem-
ber, November, October, and September, compared to the number of CL cases in January, Febru-
ary, March, and April of 2019. As for 2020, the highest infection rate occurred in January, followed
by a decrease in February and March, followed by April. The number of cases increased again in
October, November, and December. The final results clearly demonstrated that the prevalence of
the disease varied by month. Figure 4 illustrates the fluctuations in cutaneous leishmaniasis preva-
lence across different years and months.
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Figure; (4). Distribution of cutaneous leishmaniasis cases in Sirte and Jadu cities during 2019-2020 per month

A large number of reported CL cases in our results were found to have lesion(s) on their legs (28
%), followed by patients with CL lesions on hands (23 %), CL lesions were located on the face in
11% of cases and 18 % on the arms. In addition, the largest proportion of CL (23 %), were reported
to have multiple lesions at more than one location. A study of the relationship between the location
of lesions and gender revealed that 70 cases (30 %) of male CL patients had a leg lesion, while 56
cases (24 %) had a hand CL lesion. 18 % of male CL patients were found to have multiple lesions.
The results showed that 38 cases (30 %) of females had CL lesions on their arms, while 33 cases
(26 %) had CL lesions on their faces. 30 female cases (23.6 %) had skin CL lesions in more than
one location. The results are shown in Figure 5.

%2

M Face ®m Hands m Arms M Legs m Feet m The body

Figure: (5). Distribution of cutaneous leishmaniasis cases in Sirte and Jadu cities with regard to lesion site(s).
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Among the 355 cases of cutaneous leishmaniasis recorded in the Sirt and Jadu cities in 2019-2020,
only 105 cases were recorded for the type of treatment, and 70 % of cases were not recorded. In
these cases, intralesional treatment with pentostam was the most effective treatment followed by
antibiotics and then systemic treatment (pentostam IM) at 5 %. Cryotherapy was effective in only 2
% of cases (Figure 6).

%7

Yol

o

M traditional Med

m Antibiotic

H Local nitrogen
Pentostam IM

B Pentostam IL
Unknown

%70 Y4

Figure: (6). Cutaneous leishmaniasis cases in Sirte and Jadu cities during 2019-2020 compared with treatment types.
DISCUSSION

The World Health Organization regards leishmaniasis as one of the most significant parasitic dis-
eases, and the World Health Assembly has recommended prioritizing its management (Gonzalez et
al. 2008). Due to the intricate epidemiological cycle of the disease, involving multiple reservoirs
and vectors with complex ecological interactions, effective surveillance and control pose significant
challenges. In Libya, cutaneous leishmaniasis is classified as an endemic disease (Aoun and
Bouratbine 2014). Several studies have clearly, confirmed the endemic city of CL in Libya's north-
western areas (Ashford et al. 1976; Amro et al. 2012). The reported areas were Misrata (Beni
Walid) (Aoun et al. 2006) Yafran, jebel-Naffussa, Nalut regions, Al-Jabal Al Gharbi, and Sirte
(Fathy et al. 2009; Abdellatif et al. 2013; Ashford et al. 1977; Ashford et al. 1976; EI-Buni et al.
1993). Despite previous reports of lower incidence in the West, cases have increased and extended
to the Tunisian border (Kadiki and Ashraf 1971).

In our study, we investigated epidemiology, demographic parameters, and types of treatment for CL
patients in Sirte and Jadu cities from 2019 to 2020. Our results confirmed that cutaneous leishmani-
asis still represents a public health concern. Where during this time, a total of 355 CL cases were
discovered. There were 143 CL-positives in Jadu and 212 in Sirte. The incidence of CL has in-
creased significantly in Jadu in recent years, in comparison with a previous study conducted during
the period from 2007 to 2011, which recorded 93 cases (AboAssara et al. 2015). While in Sirte, a
study was published in 2006-2007 about registering 163 patients in the health centers of Al-
Gadaheya and Al-Hisha villages (Fathy et al. 2009). Our findings indicated that the infection was
related to gender, as the disease was more prevalent in males than females, with a percentage of
64%. Other studies in Libya Province yielded similar results (AboAssara et al. 2015; Elammari et
al. 2008). Males may have a higher prevalence due to several risk factors, such as clothing habits,
travel to endemic areas, the habit of sleeping outside their homes during hot nights, and environ-
mental conditions that contribute to increased direct contact with sand fly habitats and vector-
related influences. This suggestion is in agreement with a previous study (EI-Buni et al. 2000).

Some researchers believe that levels of sex hormones may impact the development and progression
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of certain parasitic diseases, potentially increasing males' susceptibility to protozoan infections.
(Roberts and Walker 2001). In these studies, the overall prevalence of cutaneous leishmaniasis is
greatest among individuals aged 0-9 and 10-19. These age groups, which encompass school-aged
children and young adults in Libya, tend to engage in outdoor activities more frequently than oth-
ers, increasing their exposure to environments associated with sand flies. Moreover, Mendonca SC
(2016) indicates that cutaneous leishmaniasis infections lead to the establishment of lifelong im-
munity, which could explain the reduced incidences observed in older adults. Because the popula-
tion in some parts of Libya has recently changed, the disease can now be seen in people of all ages.

As shown in Figure 4, patients were examined between January 2019 and December 2020. The
greatest number of cases was recorded in September, October, November, and December 2019, fol-
lowed by January, February, and Mars 2020. The number of cases decreased in April and May be-
fore increasing again in October, November, and December 2020. According to research in other
areas of Libya, such as Yafran or Sirte (EI-Buni et al. 2000), the highest prevalence occurred be-
tween November and February, or during the autumn months, likely attributable to the parasite's
extended incubation period, which lasts from 4 to 12 weeks following a sand fly bite. Variations in
incidence across seasons and/or regions may be explained by differences in distribution and ecolog-
ical factors (Bounoua et al. 2013).

CL lesions can occur anywhere on the body, and there have been several reports of unusual loca-
tions (Kevric et al. 2015; Boelaert et al. 2008). In this study, both single and double lesions were
present in different cases, with 77 % having a single lesion and 23 % having double or more le-
sions, contradicting Fathy et al. (2009), who indicated that most lesions were numerous (73 %).
Furthermore, the most common location was the legs (28 %), followed by patients with CL lesions
on the hands (23 %), 11 % cases with CL lesions on the face, and 18 % on the arm. Our findings are
consistent with the findings of two other studies (Faraj et al. 2013; Alsamarai and Al obaidi 2009).
The presence of cutaneous leishmaniasis lesions on the face and extremities can be attributed to pa-
tients' sleeping patterns, as their faces, hands, and limbs are more vulnerable to sand fly bites during
the night when these insects are most active.

However, there is still a gap in CL treatment, and the lack of standardized protocols for evaluating
anti-Leishmanial activity impedes and challenges drug development (Groge et al. 2013). Only 105
of 355 cases of cutaneous leishmaniasis in the cities of Sirt and Jadu in 2019-2020 were recorded
for treatment type, and 70 % of cases were not recorded. In these cases, intralesional pentostam was
the most effective, followed by antibiotics, and then systemic treatment (pentostam IM) at 5 %.
Cryotherapy had a 2 % efficacy rate. The first-line drugs for the treatment of CL, Pentavalent anti-
monial medications [meglumine antimoniate and sodium stibogluconate], as advised by the WHO,
are not accessible for all cases of cutaneous leishmaniasis. In endemic regions of Libya, liquid ni-
trogen cryotherapy has been employed as the primary treatment for CL, especially in children,
avoiding the adverse effects associated with local, multiple, and repeated injections, aligning with
the results of a Libyan study (Abdellatif et al. 2013; Mosleh et al. 2008). The management and pre-
vention of cutaneous leishmaniasis in Libya encounter numerous obstacles, including population
displacement, high population density, civil conflict, inadequate health literacy, and limited access
to healthcare services. Additionally, our study faced certain constraints in data collection and re-
porting, as individuals in endemic regions might forgo prescribed treatments due to the belief that
the disease is easily curable. Not all patients underwent laboratory testing, with many diagnosed
based solely on clinical signs. Moreover, some individuals may have utilized traditional remedies,
which would not have been documented.

CONCLUSION
As in all endemic areas in Libya, leishmaniasis remains a health issue with medical and social im-
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plications in Sirte and Jadu cities. Environmental changes and climate shifts have significantly con-
tributed to the rising incidence of Leishmania infections in these regions. Additionally, the manifes-
tation of lesions showed considerable variation among patients. These factors combined require
more intensive and accurate research to determine the extent of the disease in this region, as well as
sand fly control programs and host animal control, in addition to the need for community aware-
ness.

Duality of interest: The authors declare that they have no duality of interest associated with this
manuscript.

Author contributions: Contribution was equal between authors.
Funding: No specific funding was received for this study.
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INTRODUCTION

Every ethnic group has febrile seizures. (Kim et al., 2017) Children from lower socioeconomic
backgrounds are more likely to have the disorder, most likely due to limited access to
healthcare. (Haerian et al., 2016) Febrile seizures are generally defined as seizures that occur in
children, usually between the ages of 6 months and 5 years, coupled with a fever that is higher
than 38°C (100.4 °F), and that do not have a history of an intracranial cause (such as infection,
head trauma, or epilepsy), or another identifiable cause (such as electrolyte imbalance, hypo-
glycemia, drug use, or drug withdrawal). (Zare-shahabadi et al., 2015) Due to its high frequen-
cy in young children and propensity to recur, febrile seizures pose a significant issue in pediat-
ric medicine. Usually, the convulsion only lasts for a few minutes. (Sharafi et al., 2017) Antipy-
retics like ibuprofen should be used to treat febrile convulsions (Zare-shahabadi et al., 2015).
Rectal diazepam is used to stop the convulsion if it lasts longer than ten minutes. If the focus of
the infection is unclear, it's crucial to conduct investigations to rule out dangerous illnesses. Fu-
ture episodes of febrile convulsions affect about one-third of youngsters. As a result, parents
need to learn how to control convulsions in the future. The outlook is favorable. While children

*The Author(s) 2025.* This article is distributed under the terms of the *Creative Commons Attribution-NonCommercial 4.0 Interna-
tional License* ([http://creativecommons.org/licenses/by-nc/4.0/ ]( http://creativecommons.org/licenses/by-nc/4.0/)), which permits
unrestricted use, distribution, and reproduction in any medium, *for non-commercial purposes only*, provided you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made.
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who experience simple febrile convulsions are not more likely to develop epilepsy, they may be
more susceptible to temporal lobe epilepsy if the convulsions last for more than 20 minutes.
Overall, 2-3% of people are at risk for epilepsy (Jang & Cho, 2017).

In recent years, there has been a growing understanding of the possible complications associat-
ed with febrile seizures and how to manage this condition. The American Academy of Pediat-
rics (AAP) and the Japanese Society of Child Neurology released updated guidelines for the
assessment and treatment of febrile seizures in 2011 and 2015, respectively (Canpolat et al.,
2018). The nurse is typically the initial caregiver for the child and should be well-versed in ap-
plying universal precautions. After resuscitation and stabilization, emergency interventions are
implemented, including therapeutic measures such as decontamination, antidote administration,
and supportive care to address the needs of children experiencing febrile convulsions (Ali
Hussein & Hatab, 2023). Nurses should update their knowledge regarding the care of children
with febrile convulsions.

MATERIALS AND METHODS

Study Design
This descriptive hospital-based study was conducted to assess nurses' knowledge regarding the
nursing care of pediatric patients with febrile convulsions.

Study Area
The study was conducted in Ahmed Nasr Allah Pediatric Hospital in Rufaa City, the capital of the
East of Gezira locality, located northeast of Gezira state, Sudan.

Study subjects and sampling
All Nurses provided nursing care in the hospital and were available in April 2023, 45 nurses were
obtained (census sample).

Data

Data were collected using a self-administered questionnaire designed by the researchers and ana-
lyzed using the Statistical Package for Social Science (SPSS). Simple statistics such as mean and
percentage were employed.

Ethical Consideration

Permissions were obtained from the Scientific Committee of Research, Faculty of Applied Medical
Sciences, University of Al-Butana, the manager of Rufaa Teaching Hospital, and the head of the
pediatric department. The study's purpose was explained verbally to the participants before the
guestionnaire administration, and they all agreed to participate.

RESULTS

Table (1). Distribution of Nurses According to the Demographical Information

Information Percentage (%) Information Percentage (%)
Sex Years of experience
Male 46.7 Less than 5 years 23.3
Female 53.3 5-10 years 56.7
Age 11 and above 20
20-29 53.3 Level of education
30-39 26.7 30
40 and above 20.0 Institutes 333

Bachelor 36.7
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Table (2). Assessment of the nurses’ knowledge regarding pediatric febrile convulsion

Items Poor (%) Acceptable (%)  Good (%)

Definition of fever 27 43 30
The Signs of febrile convulsions 13 30 57
Incidence of pediatrics febrile convulsions 30 30 40
Period of fit 33 44 33
The risk factors 43 20 37
The causes 63 4 33
Classifications of pediatric febrile convulsions 53 14 33
The Complications 54 23 23
Use of antipyretic medications 30 50 20
Prevention of convulsions 23 4 73
Overall mean 36.9 26.2 37.9
Total 100

Overall, the average score of nurses’ knowledge about pediatric febrile convulsions was low
(36.9%).

Table (3). Assessment of the nurses' knowledge regarding nursing care of pediatric patients with febrile convulsion

Items Poor (%) Acceptable (%) Good (%)
Nursing role during the febrile convulsions. 40 17 43
Nursing procedures during fits 50 7 43
Priorities of treatment 7 10 83
Health education for parents 10 13 77
Overall mean 26.75 11.75 61.5

The overall mean of the knowledge level of nurses concerning nursing care for pediatric patients
experiencing febrile convulsions was satisfactory, with a score of 61.5%.

DISCUSSION

The study revealed that the majority of nurses (n=45) were under 30 years old, with an average age
of 53.3% (20-29) years, according to the percentage distribution of participants by age group ob-
tained from the analysis of demographic data. According to a study done at the Al-Diwaniyah Hos-
pital for Maternal and Children in Iraq, the majority of nurses were young people. These current
findings are consistent with that study.

In keeping with a study done in Alexandria, Egypt in 2022, which found that the largest percentage
of participants (n=24, 33.8%) had a diploma in nursing and nursing institute members (Ali Hussein
& Hatab, 2023), this study found that institute nurses and diploma nurses were 30% and 33.3%, re-
spectively.

Overall, nurses' knowledge of pediatric febrile convulsions had a low mean score (36.9%). This is
because most of the study sample had a high level of education, with (63.3%) consisting of institute
nurses and diploma nurses. A study by Faransa et al. stated that many of the participating nurses,
due to their educational qualifications, may not have adequate knowledge about febrile convulsions
(Ali etal., 2016).

The overall mean of knowledge about nursing care for pediatric patients experiencing febrile con-
vulsions was good (61.5 %). This is related to the majority of the study participants' experience of
more than five years and the nurses were knowledgeable about the principles of evidence-based fe-
ver management (Edwards et al., 2007).



Al-Mukhtar Journal of Sciences 40 (1): 10-14, 2025 page 13of 5

A study revealed that (77%) of participants had good knowledge related to parents' education about
pediatric febrile convulsions, and if medical staff lacked adequate knowledge on the topic, they
were incapable of instructing families on fever management (Baran, 2018). Therefore, nurses
should have sufficient knowledge of pediatric febrile convulsions.

CONCLUSION

The study concluded that while nurses are relatively well-prepared to provide appropriate care for
pediatric patients with febrile convulsions, they lack sufficient knowledge about the underlying
medical aspects of the condition. This highlights the need for an education program to improve their
overall understanding.
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Abstract

Childhood obesity rates are globally on the rise. This study aims to as-
sess the factors contributing to obesity in school-age children in Tobruk
City, Libya, across various public and private schools. This epidemio-
logical cross-sectional survey was conducted in May 2024. Students
were divided into four groups according to their Body Mass Index:
normal, underweight, overweight, and obese. Children were additionally
categorized into two groups according to the type of school attended:
public or private. Among 201 studied participants, only 18 students
were obese all of whom were from the public school. Meanwhile, 89
students were found to be underweight, 12 were overweight, and the
remainder 82, were within normal Body Mass Index. No obese children
were reported in the private school, only 6 were overweight, but > 40%
of children were underweight. Therefore, no correlation was found be-
tween school type and childhood obesity with a p value of 0.089. We
found screen time to be more prevalent in obese and overweight chil-
dren. There is no correlation between the student's gender and obesity
with a p value of 0.573. The study found that the duration of activity
was more extensive in the private school students. The current study

concluded that there are many factors, rather than nutritional habits and
activities that can affect a child's growth and body build. Further studies
with large samples in our city are recommended.

Keywords: Obesity, Children, Pediatrics, Body weight, Nutrition
INTRODUCTION

Obesity in children is a serious public health concern that raises morbidity and mortality rates as
well as in adult age groups (WHO, 2020). Childhood and adolescent obesity are a global health
concern that is growing more prevalent in low- and middle-income countries (Lobstein, 2019).
Childhood obesity can persist into adulthood (Llewellyn et al., 2016) and therefore, leads to an in-
creased risk of many morbidities and chronic diseases. The primary external causes of childhood
obesity are urbanization, a decrease in physical activity, and an increase in caloric consumption
(CDC, 2010; Freitas et al., 2019). The World Obesity Federation projected in 2019 that 206 million
children and adolescents would be obese by 2025, and 254 million in 2030 (Lobstein, 2019). Cer-
tain dietary practices and the consumption of highly processed foods account for a small portion of
this age-related increase (Costa et al., 2019; Gingras et al., 2018). The primary causes of children
and adolescents not getting enough exercise in most countries are the loss of public recreation areas
and an increase in motorized transportation (Mahumud et al., 2021). A useful indicator of pediatric

*The Author(s) 2025.* This article is distributed under the terms of the *Creative Commons Attribution-NonCommercial 4.0 Interna-
tional License* ([http://creativecommons.org/licenses/by-nc/4.0/ ]( http://creativecommons.org/licenses/by-nc/4.0/)), which permits
unrestricted use, distribution, and reproduction in any medium, *for non-commercial purposes only*, provided you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made.
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obesity is the body mass index (BMI) (Smetanina et al., 2015), along with the criteria established
by the International Obesity Task Force (IOTF) (Rolland-Cachera, 2012). The tables provide inter-
national child cut-offs corresponding to the following body mass index (BMI) values at 18 years:

e 16 —thinness grade 3

e 17 —thinness grade 2

e 18.5—thinness grade 1

e 23— overweight (unofficial Asian cut-off)
e 25— overweight

e 27 — obesity (unofficial Asian cut-off)

e 30— obesity

e 35— morbid obesity

The current study aimed to determine the differences in environmental factors between two differ-
ent schools, evaluate certain factors linked to obesity such as dietary and lifestyle factors, and ex-
amine changes in children's BMI.

MATERIALS AND METHODS
Study type: cross-sectional epidemiological study.

Study population: The study covered two distinct age groups: six and eleven years old in the same
geographic area within Tobruk city, Libya in one public and private school.

Study duration: May 2024

Inclusion criteria: every six and eleven-year-old child within both private and public schools was
included in this study.

Exclusion criteria:

The family not filling in the questionnaire, and children aged other than 6 and 11 years old were
excluded from the study. Data were collected by authors from parents after their consent through a
questionnaire. We asked about the number of meals per day, their breakfast routine, how often and
how much they eat snacks and carbonated beverages daily, how active they are, and how much time
they spend on screens each day. The height and weight of each student were measured individually
in the school by the authors. Following institutional guidelines, the parents of the youngsters gave
their informed consent. The researchers performed all anthropometric measurements. A manual
tape measure was used to measure height. Weight was measured using a well-calibrated digital
electronic scale. We divided the students into four groups based on BMI: normal, underweight,
overweight, and obese. The children were also divided into public and private groups.

Statistical methods:

RStudio software version 4.3.2 was used to analyze the data. Means, standard deviations, medians,
and/or interquartile ranges were used to summarize numerical data. Numbers and percentages were
used to summarize categorical data. The student's t-test was used to compare two groups for regu-
larly distributed numerical data, while the Mann-Whitney test was used to compare two groups for
non-normally distributed numerical variables. Notably, Kruskal-Wallis was used to investigate dif-
ferences between more than two groups, and post hoc analysis was utilized if required (using the
Bonferroni test).
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This is a cross-sectional study showing the demographic data of 201 studied children aged 6 and 11
years in both public 154 (76.6%) and private schools 47 (23.4%) schools. Females 98 (48.8%) were
nearly equal to males 103 (51.2%). Regarding BMI, most children were underweight >44%, normal
BMI 40%, obese children were 9%, and overweight children were 6% as also, clearly explained in
Figure (1). The current study noted in Table (1) no significant correlation between breakfast types,
number of daily meals and snacks, and obesity in studied children, but the less water consumption
the more unhealthier growth was noted.

Table (1): Nutritional habits in studied children

Underweight ~ Normal (n =82)  obese (n=18) Overweight (n=12) P
(n=89) Median (IQR) Median (IQR)  Median (IQR)
Median (IQR)
(%) Breakfast Home breakfast (79.8) 71 60 (73.2) 14 (77.8) 10 (83.3 0.82
School breakfast (9.0) 8 14 (17.1) 2(11.1) 1(8.3)
Money-paid (11.2) 10 8 (9.8) 2(11.1) 1(8.3)
breakfast
Breakfast type  Sandwiches (32.6) 29 22 (26.8) 4(22.2) 4 (33.3) 0.128
8- Juices (40.4) 36 36 (43.9) 4(22.2) 5 (41.7)
4+ Cola (6.7) 6 11 (13.4) 2(11.1) 1(8.3)
Water (15.7) 14 9 (11.0) 4(22.2) 2 (16.7)
Fruits (45)4 3(3.7) 2(11.1) 0(0.0)
Vegetables 0(0.0) 1(1.2) 2(11.1) 0 (0.0)
Breakfast (39.3) 35 26 (31.7) 6 (33.3) 6 (50.0) 0.724
Beverage Natural juices
(%) Types
Industrial juices  (39.3) 35 34 (41.5) 6 (33.3) 3(25.0)
Soft drinks (124) 11 15 (18.3) 3(16.7) 3(25.0)
Flavored milk (9.0)8 7(8.5) 3(16.7) 0(0.0)
Number of ,2.00] 2.00 2.00[2.00,3.00] 2.00 [2.00, 2.00[2.00, 3.00] 0.441
snacks/day [3.00 3.00]
Number of ,3.00] 4,00 3.00[3.00,4.00] 3.00 [3.00, 4.00[3.00, 4.00] 0.624
daily meals [4.00 4.00]
BMI distribution in all students
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Figure (1): BMI distribution in all students
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Figure (2): Comparison of BMI for both schools

As we noted in the diagram, there were no obese children reported in the private school, with only 6 over-
weight, but > 40% of children were underweight. Therefore, no correlation was found between school type
and childhood obesity with a P value of 0.089.
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Figure (3): A comparison between public and private schools in TV watching time/day for their studied children

In able (2), the TV watching time was observed to be about 90 minutes per day in both overweight
and obese children, while it was about 60 minutes per day in normal and underweight children.

Table (2): TV watching time in correlation to the BMI of studied children

Underweight Normal Obese Overweight
(n=89) (n =82) (n=18) (n=12)
TV time 60.00 60.00 90.00 90.00
minutes/day [60.00,120.00] [48.75,112.50] [32.50, 120.00] [52.50, 180.00]

P value

0.32
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As mentioned in Table (3), overweight and obese children spent more active time per day than the normal
and underweight children. Therefore, no correlation was presented between daily activity and obesity in
studied children with a P value of 0.585.

Table (3): Daily activity in studied students

Underweight Normal Obese Overweight P value
(n=89) (n =82) (n=18) (n=12)
Dz_;lily activity  120.00 130.00 140.00 180.00 0585
minute/day [60.00,180.00] [60.00,180.00] [60.00, 180.00] [60.00, 180.00]
daily activity in minutes
200
180
160
140
120
100
80
60
40
20
0
public school private school

Figure (4): Daily activity per day in minutes for studied children in both public and private schools

We noted in Table (4) that there is no correlation between the student's gender and obesity with a P
value of 0.573

Table (4): Correlation between students’ gender and BMI

Gender Underweight Normal Obese Overweight p
(n=89) (n =82) (n=18) (n=12)
Female 45 (50.6) 4636 (43.9) 11 (61.1) 6 (50.0) 0.573
Male 44 (49.4) 46 (56.1) 7(38.9) 6 (50.0)
DISCUSSION

The two schools (private and public) where this cross-sectional epidemiological investigation was
conducted, were located in Tobruk City, Libya, in May 2024. This is one of the first studies in To-
bruk City focused on the risk factors for childhood obesity. Only about 90% of the included fami-
lies filled in the questionnaire. The other children with incomplete data were excluded. The number
of students in the public school was more than double that of the private school 77%:23%. The
study found that the atmosphere at the public school was obesogenic and the number of obese stu-
dents was 6%. The BMI of most of the children in both schools was underweight >44%, normal
BMI at 40%, obese children were 9%, and overweight children at 6%, as also clearly explained in
Figure (1).
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These results agreed with(Yilmazbas & Gokgay, 2021), showing that the proportion of children
with underweight and normal BMI (62.6%) was higher than that of overweight (21.5%) and obese
children (15.9%).

In the current study, there were no obese children reported in the private school, and only 6 were
overweight, but > 40% of the children were underweight. Therefore, no significant correlation was
found between school type and childhood obesity with a P value of 0.089. The study by (Yilmazbas
& Gokgay, 2021) found obesity in both school types, with a lower prevalence in private schools
(6%) compared to public schools (15.9%).

In this study, over 77% of obese children consumed breakfast at home. Among them, 22% had a
home-prepared sandwich along with juice and water. Additionally, 66% consumed juice, with equal
proportions choosing natural (33%) and industrial (33%) options. Notably, a large percentage
(40%) of underweight children relied primarily on juice in their breakfast.

Therefore, no significant correlation between breakfast types, number of daily meals and snacks,
and obesity in studied children was noted. This finding disagrees with the report by (Mahumud et
al., 2021), which identifies dietary factors as contributors to the increased risk of childhood and ad-
olescent obesity. While (Rathnayake et al., 2014; Smetanina et al., 2015) agree with our results. We
also observed low water consumption across all study groups, regardless of whether the children
were obese or had a normal body build, unlike (Maffeis et al., 2016; Milla-Tobarra et al., 2016),
who found that children who were obese used less water than their peers.

We noted in our study that screen time in the private school was more than that in the public school.
Also, the TV watching time was about 90 minutes per day in both overweight and obese children
while about 60 minutes per day in normal and underweight children. These findings are in agree-
ment with (Rathnayake et al., 2014; Reilly et al., 2005; Yilmazbas & Gokeay, 2021). Also, (Barr-
Anderson et al., 2008) demonstrated that having a television in the bedroom increases the chance of
developing obesity. The overweight and obese children in this study spend more active time per day
than the normal and underweight children. This finding may be due to parental awareness regarding
the increasing body mass. There was no correlation presented between daily activity and obesity in
studied children with a P value of 0.585. In addition, the students in the private school spend more
active time per day than the students in the public school, which may explain the absence of obesity
in the private school.

Limitations: The private school sample was low. Only self-reporting allowed us to gauge the chil-
dren's activity levels, and this may not accurately represent their actual levels of physical activity.
Also, there are endogenous factors such as genetic, endocrinal, and many other factors that were not
taken into account in the current study.

CONCLUSION

The current study was the first in our city to focus on obesity and poor growth among school chil-
dren. We concluded from our research that the school and home environment could increase the
risk of obesity, but daily eating patterns and physical activity levels are not the primary risk factors
for childhood obesity in our city and that there is no single cause for it; rather, a variety of factors
may interact to cause obesity. We recommend conducting further studies with larger sample sizes to
cover multiple schools and collect more detailed information on potential confounding factors such
as socioeconomic status, family-related emotional stress, sleep duration, transportation methods,
parental awareness, and other factors affecting child growth.
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INTRODUCTION

Abstract

Vitamin D deficiency is a global health problem associated with chronic
musculoskeletal pain. Addressing this deficiency is vital for managing
pain and fatigue syndromes. Objective: To assess if treating vitamin D
deficiency in patients with persistent unspecific pain of the muscular
and skeletal system reduces symptoms. Methods: This study involved
80 patients in Tripoli, Libya, suffering long-term, unexplained bone and
muscle pain receiving treatment at primary health care centers. Vitamin
D levels were measured, injections were administered to those with de-
ficiencies, followed by blood levels and pain severity assessments.
Eighty participants (18 men, 62 women) were studied. Mean serum vit-
amin D levels increased from 8.4 to 36.1 post-treatment. The average
age was 38.9 + 7 years (range 18-70). Pre-treatment levels were 11.1 in
men and 7.6 in women, rising to 28.9 in men and 38.5 in women. A sig-
nificant reduction in chronic non-specific bone pain was noted, with
serum levels improving from 8.4 + 7.4 to 36.11 + 5.1 (79) = -16.6,
p<0.001. Participants with chronic fatigue and muscle pain had low vit-
amin D levels, which significantly improved after treatment. More re-
search is needed to determine how optimal vitamin D levels can reduce
fatigue, chronic bone pain, and muscle weakness. Routine vitamin D
deficiency testing should be standard for individuals with chronic pain,
particularly those experiencing bone pain and fatigue. Public education
on the importance of vitamin D, its natural food sources, and the bene-
fits of sunlight exposure is crucial for increasing levels.

Keywords: Vitamin D deficiency, Chronic pain, Musculoskeletal pain,
Fatigue, Intervention studies.

Vitamin D deficiency is a prevalent issue affecting populations worldwide, particularly in sun-
ny regions where higher vitamin D levels might be expected. Alarmingly, studies suggest that
between 44% and 95% of individuals in many countries such as Saudi Arabia, Egypt, and India
are vitamin D deficient, with many having circulating levels of serum 25(OH)D lower than the
critical limit of 20ng/mL (Holick, 2007; Lotfi et al., 2007).

This deficiency is often exacerbated by cultural practices that limit sun exposure, particularly
for women who cover most of their skin with clothing (Micka, 2014). Additionally, dietary hab-
its significantly contribute to vitamin D levels, because many people do not consume enough
vitamin D foods, which can lead to various health complications, including chronic pain syn-
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dromes and other systemic diseases (Sichert-Hellert et al., 2006).

The implications of vitamin D deficiency extend beyond musculoskeletal health, with research
suggesting its involvement in the pathogenesis of numerous disorders, including cardiovascular
diseases, autoimmune conditions, and metabolic disorders (Pittas et al., 2006). Furthermore,
Vitamin D deficiency is often linked to unspecific symptoms such as fatigue and generalised
myalgia, which can lead to misdiagnosis of conditions like fibromyalgia or chronic fatigue syn-
drome (Holick, 2003).

Given the complex role of vitamin D in health, this study aims to investigate the correlation
between vitamin D levels and chronic pain, focusing on how addressing vitamin D deficiency
may alleviate symptoms and improve overall health outcomes.

MATERIALS AND METHODS

Study design

A cross-sectional vitamin D study was conducted on 80 adults (age range: 21-65 years) attending
the Arada Polyclinic for non-specific musculoskeletal pain and fatigue. Chronic conditions that af-
fect vitamin D absorption, such as hepatic and renal disease, or drugs such as steroids and anti-
epileptic drugs that can affect vitamin D levels, were excluded from the study.

Data collection
The methodology included a comprehensive questionnaire that collected demographic information,
medical history, and symptoms related to fatigue and musculoskeletal pain.

Study duration and follow-up

The study, conducted from January to September 2019, began with the collection of data on vitamin
D deficiency levels over the first three months. Patients followed up four weeks after receiving their
initial treatment dose and continued to be monitored for three additional months to complete their
treatment course.

Serum 25(OH) D measurement

Blood samples were analyzed for serum 25-hydroxyvitamin D (25(OH)D) levels, the primary indi-
cator of vitamin D status due to its 2-3 week half-life, reflecting skin synthesis and diet absorption.
At the visit's end, a 5 mL blood sample was collected from each participant. All tests for 25-OH
vitamin D were done in the clinical lab using an ELISA kit. Participants were classified by vitamin
D levels, with deficiency set as a serum concentration below 20 ng/ml.

Vitamin D treatment

Patients were advised to receive an intramuscular injection of active vitamin D3 at a dose of
200,000 IU on the same day their suboptimal serum vitamin D levels were confirmed. They were
instructed to return for a follow-up after four weeks, during which their symptom improvement
would be assessed, and a second dose of vitamin D3 would be administered. The treatment regimen
consists of three monthly doses of 200,000 1U intramuscular injection (IM).

Sunlight and diet questionnaire

The study aimed to link vitamin D deficiency with symptom prevalence, considering factors like
skin pigmentation, which affects vitamin D synthesis by influencing UVB ray absorption. Partici-
pants reported their sun exposure habits, which are vital for vitamin D production, with recommen-
dations of 5-30 minutes of sun exposure at least twice a week. Regarding dietary habits, participants
categorized their consumption of vitamin D-rich foods (e.g. fish and milk) as never, yes, or specify-
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ing the frequency. Additionally, the regular use of multivitamin supplements containing vitamin D
was noted.

Data management and analysis

Questionnaire and clinical data were entered into a Microsoft Access database and analyzed using
SPSS version 16. Quantitative data were reported as mean + SD and qualitative data were shown as
counts and percentages.

An independent samples t-test with p < 0.05 compared results before and after treatment, while se-
rum vitamin D and bone pain changes were evaluated using a paired t-test. Patients were informed
about the study's objectives, especially regarding vitamin D levels, and encouraged to attend fol-
low-ups. Informed consent was collected from all participants, ensuring voluntary participation and
data confidentiality.

RESULTS

A study of eighty patients with fatigue and musculoskeletal pain revealed significant vitamin D de-
ficiency in the entire cohort. The demographic analysis showed that the predominant age group was
18 to 30 years, accounting for 30% of the participants (Table 1).

Table (1): Distribution of study participants by age group

Age group by years No (%)
18-30 24 30%
31-40 20 25%
41-50 18 22.5%
51-60 16 20%
61-70 2 2.5%
Total 80 100%

Notably, there was a higher prevalence of female patients, with 62 out of the 80 participants being
female. It also evaluated the distribution of patients with various comorbid conditions, especially
diabetes and hypertension. A key aspect of the research was to assess the link between low serum
vitamin D and vitamin-rich food intake, such as seafood and dairy. Patients consuming sufficient
amounts of these foods had higher serum vitamin D than those who did not. Additionally, sunlight
exposure for over an hour daily significantly raised serum vitamin D levels.

An evaluation of patients' knowledge regarding natural sources of vitamin D revealed that only 26
participants were aware of the importance of sunlight as a source. A mere 10 patients recognized
dietary sources of vitamin D. The predominant type of pain reported was nonspecific musculoskele-
tal pain, affecting 55% of the patients (Table 2).

To assess the impact of vitamin D treatment on patients' symptoms, a t-test was employed, yielding
statistically significant results (t = -16.6). Mean serum vitamin D levels rose from 8.4 ng/mL to
36.4 ng/mL after treatment, demonstrating the effectiveness of supplementation for deficiency
symptoms. Results are in Table 3.
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Table (2): Impact of Vitamin D Treatment on Demographic Parameters: A Comparative Analysis

Variables Distribution de-  No. Percentage Pre-treatment mean  Post-treatment mean
tails change %

Gender Male 18 22.5 11.1 5.9 28.9+1.2
Female 62 775 7.6 £4.0 38.5+1.5
Total 80 100 8.4 +4.7 36.4+1.5

Daily exposure to sun-  One hour 32 40% 11.6+5.3 35.6+1.8

light Lessthan 1 hour 48 60% 6.312.8 36.9+1.2
Total 80 100 8.4 +4.7

Usages of sunscreen Yes 12 15% 55+238 36.2+6.3
No. 68  85% 89+48 36.4+1.6
Total 80  100% 8.4+4.7 36.4+1.5

Multivitamin supple- Yes 18 22.5% 148+ 4.6 38.4+1.6

ments No. 62  62.5% 6.6 +2.8 35814
Total 80  100% 8.4 4.7 36.4+1.5

Dairy products intake Non 18 225 5.6+3.2 35.9+1.2
weekly 48 60 8.6 £3.8 36.5+1.4
Daily 14 175 112471 36.3+1.9
Total 80 100 8.4+4.7 36.41.5

Seafood Consuming Non 18 225 46+2.1 348+13
Once 38 475 8.0+3.7 358+15
>0nce 24 30 12+5.1 38.4+1.6
Total 80 100 8.4 +4.7 36.4+1.5

Chronic bone pain Chronic nonspe- 44  55% 8.4+5.1 36.7£1.5
cific bone pain
Leg pain 16 20% 9.4+ 5.6 371+ 1.6
Back pain 20 22% 7.6+£2.9 351+ 13
Total 80  100% 8.4+ 4.7 36.4+ 1.5

Table (3): T-test applied to investigate if chronic pain improvement after vitamin D Treatment:

T-test Treatment No. Mean +SD P value t df
before 80 8.46 4.77
After 80 36.40 15.14 0.001 -16.6 79
M= mean

SD= standard deviation
The result showed that the amount of t 79 is (t= -16.6) and the result was statistically significant p < 0.001, which is less than 0.05. Thus, the
findings are statistically different.

DISCUSSION

Recent research has focused on vitamin D deficiency and its effects on fatigue and musculoskeletal
pain. This study focused on the improvement in chronic bone pain and fatigue following vitamin D
fortification and treatment of vitamin D deficiency. Several studies have shown a strong correlation
between low levels of vitamin D and an increase in the severity of fatigue symptoms. For example,
a retrospective observational study of 98 patients demonstrated that improvement in fatigue was
significantly more common in those who received vitamin D supplementation versus placebo, with
rates of 72% versus 50% (P < 0.01) (Nowak et al., 2016).

This finding is consistent with other studies that have reported similar improvements in fatigue
symptom scores following the normalisation of vitamin D levels with supplementation (Khan et al.,
2010). The mechanisms underlying these improvements are complex. Vitamin D is essential for
various physiological functions, including immune response and muscle regulation (Holick, 2011).
A study of 174 adults found that supplementing deficient vitamin D significantly reduced fatigue
severity, indicating its role in energy metabolism and muscle performance. (Roy et al., 2014). In
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addition, vitamin D receptors are present in various tissues, including skeletal muscle, which may
explain the observed improvements in muscle pain and weakness following treatment (Vasquez et
al., 2004). In addition, our study showed that the prevalence of vitamin D deficiency is particularly
high in certain populations, such as women and those with limited sun exposure. This finding is
consistent with our previous study and other studies that have reported marked vitamin D deficien-
cy due to lifestyle or clothing choices (Al-Graiw et al., 2020; Hatun et al., 2005; Mallah et al.,
2011). Studies indicate that conservative clothing choices among adolescent girls in Turkey are
linked to lower vitamin D levels, while men, who generally participate in more outdoor activities,
tend to have higher levels of this essential nutrient (Hatun et al., 2005).

This gender difference in vitamin D status may worsen the prevalence of fatigue and musculoskele-
tal pain in women. Research shows that over 90% of female patients with low vitamin D experi-
enced relief from pain and muscle weakness after treatment (Jalili et al., 2015; Shipton & Shipton,
2015). Thus, vitamin D deficiency is a significant contributor to fatigue and musculoskeletal pain,
and normalizing vitamin D levels through supplementation can alleviate these symptoms. Routine
screening for vitamin D deficiency in patients reporting fatigue and pain is essential, prompting
healthcare providers to prioritize vitamin D status in managing these common issues (Jalili et al.,
2015).

Vitamin D is vital for muscle function and pain relief. This might explain why women suffering
from pain and fatigue often improve with increased vitamin D levels (Bertone-Johnson & Manson,
2012). Our study demonstrated that vitamin D supplementation significantly elevated levels from
8.4 ng/mL to 36.4 ng/mL across all patient groups, highlighting its effectiveness in alleviating defi-
ciency-related symptoms. Indeed, Vitamin D, as explained by Di Molfetta et al. (2024), helps alle-
viate fatigue by reducing oxidative stress and inflammation, which are major contributors to fa-
tigue. It does this by lowering levels of oxidative molecules and inflammatory cytokines, regulating
neurotransmitters such as dopamine and serotonin, and improving mitochondrial function in the
muscles, thereby increasing energy production and overall well-being.

CONCLUSION

Addressing low vitamin D levels, especially in women, is crucial for alleviating these health con-
cerns. The current study underscores the importance of vitamin D in managing fatigue and muscu-
loskeletal pain symptoms and highlights the need for proper diet and sunlight exposure to maintain
adequate vitamin D levels.
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2 7th October Hospital Ben- Abstract
ghazi-Libya.

3 Al-hawari Center-Urology Iliopsoas abscess (IPA) is an exceptional condition with high rates of mor-

Department Benghazi-Libya tality and morbidity. Pyogenic abscesses (PAs), which account for more

than half of iliopsoas abscesses, have developed comparatively more fre-
*Corresponding  author: quently as the prevalence of tuberculosis disease has diminished. Our study
kfe.yosif@yahoo.com  De- aims to analyze the presentation, treatment, and outcomes in 19 patients

partment of Surgery, Ben-

ghazi Medical Center with a diagnosis of IPA. A retrospective analysis of 19 consecutive IPA

cases managed at teaching hospitals (Benghazi Medical Center and Urolo-
gy Center) Benghazi-Libya. Among 19 patients with a diagnosis of IPA, 12
were males (63.1 %) with a mean age of 50 years (range, 11 to 78 y). and 7
Received: were females (36.9 %) with an average age of 41 (16 - 67) years the most
13 February 2025 frequent feature was lower abdominal pain (73.6 %), fever (57.8 %), fol-
lowed by limping (36.8 %), and Weight loss (21.1 %). Leukocytosis was

?gﬁﬁﬁ?g{;% the most common laboratory finding (86.4 %), whereas anemia was the

second most common laboratory finding found in (26.3%). Three patients
Publish online: (15.8 %) underwent ultrasound (U/S) with negative results before CT
30 June 2025 (computed tomography) which was the confirmatory scan for all patients.

Six patients underwent open surgical drainage (31.6 %) and thirteen (68.4
%) were submitted to percutaneous drainage (PCD) under ultrasound guid-
ance with an overall success rate of 97 %. Compared to surgery, PCD had a
lower mean in-hospital stay. US-guided PCD along with the proper antibi-
otic medication is safe, effective, and results in a shorter hospital stay.

Keywords: lliopsoas Abscess, Percutaneous Drainage, Open Drain-
age.

INTRODUCTION

The term "psoitis™ was initially used by (Mynter & Journal, 1881) to characterize an accumula-
tion of purulent material in the iliopsoas compartment, which is now known as an iliopsoas ab-
scess (IPA) (Mynter & Journal, 1881). Due to its subtle onset and vague clinical presentation,
the condition is frequently overlooked (Benkhadoura et al., 2019). IPA is categorized into pri-
mary or secondary types. Secondary IPA due to the continuous spread of contamination from an
adjacent organ (appendix, sigmoid colon, vertebra, and kidney).

Primary IPA because of the hematogenous spread from an unknown source of infection (Taiwo,
2001). It frequently arises as a result of spinal TB dissemination. However, the incidence of tu-
berculosis is declining because of progress in contemporary antituberculosis therapies. The ma-

*The Author(s) 2025.* This article is distributed under the terms of the *Creative Commons Attribution-NonCommercial 4.0 Interna-
tional License* ([http://creativecommons.org/licenses/by-nc/4.0/ ]( http://creativecommons.org/licenses/by-nc/4.0/ )), which permits
unrestricted use, distribution, and reproduction in any medium, *for non-commercial purposes only*, provided you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made.
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jority of iliopsoas abscesses are of bacterial origin (Mallick et al., 2004). The classical triad of
pain, fever, and limp, for clinical diagnosis of IPA, are uncommonly seen (Tabrizian et al.,
2009). When patients suffer vague symptoms, IPA is frequently diagnosed using Computed
Tomography (CT), ultrasonography (US), and magnetic resonance imaging (MRI) (Kinoshita et
al., 2016).

Percutaneous drainage (PCD) has been conventionally employed to manage intra-abdominal or
pelvic abscesses, and it has now become the primary treatment for an IPA (Yamagami et al.,
2009). Given that PCD is less invasive and demands a shorter hospital stay, it is favored over
open surgical drainage when conducted under ultrasound guidance. The expenses associated
with CT-guided PCD are greater, and there is a risk of radiation exposure. We explore our ex-
periences with IPAs and evaluate the various drainage methods.

MATERIALS AND METHODS

The medical records of 19 consecutive patients admitted and managed in two major Teaching
Hospitals (Benghazi Medical Center and the Urology Center) in Benghazi, Libya, between
March 2015 and July 2023 were retrospectively analyzed. The choice of performing PCD is de-
pendent on surgeons' and radiologists' experience. The analyzed variables were age, sex, image
findings, clinical presentation, treatment outcome, therapeutic effectiveness, in-hospital stay,
and mortality.

Procedure:

Before PCD, all patients underwent CT scans with a slice thickness ranging from 5 to 10 mm
before and after the intravenous administration of a 100 to 120 ml contrast bolus. Ultrasound-
guided aspiration and catheter drainage are primarily employed for single abscesses. Open sur-
gery, however, is advised for complicated abscesses (Christin & Sarosi, 1992; Li et al., 2017;
Livne et al., 1994). For abscesses situated on the lateral wall of the pelvis, an anterior approach,
positioned just above the anterior iliac spine, was utilized, whereas a posterolateral approach,
via paravertebral muscles, was favored for abscesses involving the psoas muscle; a catheter
(nephrostomy tube 14-16 Fr or a chest tube No. 24) was placed into the cavity and linked to a
non-suction drainage system.

A- iliopsoas mass. B- percutaneous drainage
Figure (1). Percutaneous drainage of iliopsoas abscess

RESULTS
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Among 19 patients with a diagnosis of IPA, 12 were males (63.2 %) with a mean age of 66
years (range, 11-78 y), and 7 were females (36.8 %) with an average age of 42 (16-67) years.
Thirteen patients (68 %) presented with secondary abscess. The most common etiologies were
Staphylococcus aureus (8 cases) and Escherichia coli infection (5 cases). Tuberculosis of the
spine was the underlying condition in 6 patients (32 %) with secondary IPAs.

Table (1). Patients Age and Sex

Primary Secondary
n=6 n=13
Age years 24-50 11-78
Sex
Male 4 8
Female 2 5
Recurrence 1 1
Mortality 0 0

At clinical presentation, the most common symptom was lower abdominal pain (73.6 %) and
fever (57.8 %), followed by limping (36.8 %) and weight loss (21.1 %). Mynter’s triad, com-
posed of fever, back pain, and limp was present in a limited number of patients. Leukocytosis
was the most common laboratory finding (86.4 %), whereas anemia was the second most com-
mon laboratory finding identified (26.3 %).

Table (2). Clinical presentation

Clinical finding No. of patients Percentage
Lower abdominal pain 14 73.6 %
Flank mass 3 15.8 %
Fever 11 57.8 %
Limping 7 36.8 %
Weight loss 4 21.1%
Anemia 5 26.3%
Leukocytosis 13 86.4 %

CT was recommended for all patients, although three patients (15 %) had a prior ultrasound that
resulted negatively before undergoing CT, which served as the confirmatory scan for all pa-
tients. Blood cultures revealed positive results in 31.6 % of the patients. In terms of treatment,
six patients underwent surgical open drainage (31.6 %), while thirteen patients (68.4 %) under-
went percutaneous drainage (PCD) guided by ultrasound. No patient was treated with antibiot-
ics alone; antibiotics were administered concurrently to all patients in both groups.

Table 3: Site of occurrence of IPA

Site of occurrence of IPA Number of cases percentage
Right 13 68.4 %
Left 6 31.6 %

Compared to surgery, PCD had statistically significant shorter mean hospital stay (5.92 vs
21.29 days with a P value of 0.0458). Among a total of 19 cases, PCDs were performed in 13
patients with an overall success rate of 92 %. On the other hand, 6 patients underwent open sur-
gical drainage.
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Hospital stay was significantly shorter in patients treated via PCD compared to those who re-
ceived open drainage. The overall recurrence rate was 10 % (2/19). No recurrence was noted in
patients treated via open surgical drainage. Of the 13 patients who underwent PCD, two (15.4
%) presented with recurrence 3-6 months into their follow-up periods. Two patients with recur-
rent IPA (one primary case and one secondary) were successfully managed via repeat PCD un-
der ultrasound guidance. No mortality was recorded.
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Figure (2). Axial CT scan of left iliopsoas abscess

Table 3: Comparison of PCD vs Open Drainage

Open drainage (n=6) Percutaneous drainage (n=13) P Value
Primary 2 4
Secondary 4 9
Length of hospital stay  5-60 days 2-10 days P value

Mean 21.29 Mean 5.92 0.0458 significant
Recurrence 0 2
Mortality 0 0

DISCUSSION

The iliopsoas muscles have an abundant blood supply and are wrapped in retroperitoneal lym-
phatic systems, rendering them susceptible to infections from nearby structures and distant lo-
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cations. Due to its subtle onset and the possibility of life-threatening acute sepsis, IPA is often
overlooked. Although the exact frequency of IPA is unknown, the rising use of CT in patients
suspected of having IPA is resulting in the diagnosis of more cases. Regarding imaging tech-
niques, CT has a well-established position as the standard method for examining retroperitoneal
abscesses, demonstrating a reported sensitivity of 100 %, specificity of 77 %, and accuracy of
88% (Yeh et al., 1995).

The infectious source is likely to be identified since these imaging techniques can distinctly
outline surrounding tissues, specifically the vertebrae and epidural space. Additionally, CT has
proven to be advantageous in strategizing a surgical approach. While MRI currently lacks the
adaptability of either CT or ultrasound as a tool for drainage procedures, it may provide sup-
plementary information when spinal or vertebral involvement is suspected (Negus & Sidhu,
2000). Despite recent developments in diagnostic techniques, the mortality rate of IPA has not
significantly decreased (6.7 % in a study by (Ricci et al., 1986) and 5 % in a study by (Lopez et
al., 2009). The actual incidence of the condition is unknown (Yacoub et al., 2008).

Nevertheless, the existing literature suggests that this condition is becoming increasingly com-
mon globally. For effective management of IPA patients, antibiotic treatment accompanied by
abscess drainage is essential. PCD or surgery are possible drainage methods. Surgery is usually
required to eliminate or address the infected sources in IPA patients who also present concur-
rent intra-abdominal or retroperitoneal complications, such as perforated appendicitis or rup-
tured infected aortic aneurysm.

IPA patients were often treated with surgical drainage throughout the 1980s, in an era when im-
aging techniques were not commonly employed (Ricci et al., 1986). Afaq et al. likewise ob-
served that there were no deaths in 72 cases in Nepal, where every patient underwent surgical
treatment as the primary approach (Afaq et al., 2002).

Recent studies have shown that IPA can be successfully treated with a combination of antibiot-
ics and PCD (Cantasdemir et al., 2003). The primary contributor to secondary IPA is Crohn's
disease (Ricci et al., 1986). Wong et al. found that spondylitis (spondylodiscitis involving the
disc) was the foremost reason for secondary psoas abscesses. IPAs are often overlooked at the
time of initial presentation (Wong et al., 2013).

In the present study, lower back/flank pain was the most common symptom; back pain, limping,
and fever were not often noted. Patients treated with PCD had an average hospital stay of 9.5
days, which was considerably shorter than those treated with open drainage. Tabrizian et al. re-
ported a mean hospital stay of 25 days, while Cantasdemir et al. noted a mean of 11.5 days
(Cantasdemir et al., 2003; Tabrizian et al., 2009). Yacoub et al. documented a median hospital
stay of 29 days (Yacoub et al., 2008). In this research, the average length of hospital stay for
patients receiving PCD was significantly shorter than that for those undergoing open surgical
drainage; thus, the expenses associated with PCD are considerably lower than those for open
surgical drainage. The participants in this study had a mean hospital stay similar to that reported
by Cantasdemir et al. (Cantasdemir et al., 2003).

The reduced hospital duration in our study may be linked to the early discharge of patients with
drainage catheters (especially those managed with PCD), along with follow-up as required, and
the rapid diagnosis enabled by the increased use of CT. In the present study, the total recurrence
rate was found to be 10.5 % (2/19). The recurrence rates observed in two additional studies
were 16.7 % and 7.7 %, respectively (Cantasdemir et al., 2003; Yacoub et al., 2008). On the
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other hand, Baier et al. reported a comparatively high recurrence rate of 37.5 % (Baier et al.,
2006). In the present study, no underlying pathology was identified to explain the recurrence.
However, the likely reason for the recurrence in those three patients was the premature removal
of the drainage catheter. Kim et al., Tabrizian et al., and Yacoub et al., documented mortality
rates of 11.2 %, 5 %, and 3 %, respectively (Kim et al., 2013; Tabrizian et al., 2009; Yacoub et
al., 2008). According to Baier et al., 15 % of patients (6/40) died; all patients were treated with
open-access drainage. Three individuals lost their lives due to sepsis, while three others died
from ischemic heart attacks (Baier et al., 2006). The authors report no cases of mortality, which
might be attributed to the young age and absence of comorbidities among the majority of the
patients in the study.

CONCLUSION

— lliopsoas abscess is not an uncommon condition, and its symptoms are typically non-
specific.

— To make an early diagnosis of this illness, a high index of suspicion is necessary.
— Imaging modalities such as CT and US help manage and diagnose IPA.

— PCD was attended with shorter hospital stays and lower costs compared with open
drainage.

— Along with the proper antibiotics, US-guided percutaneous drainage serves as the prima-
ry treatment of iliopsoas abscess and is considered to be a safe and successful technique.
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Abstract

Dental diseases are influenced by several sociodemographic factors. This
study aims to examine the impact of age, education, and occupation on the
knowledge and use of dental floss among adults in Sebha, Libya. A cross-
sectional study was conducted among 601 adults in Sebha City using a
structured questionnaire. Data were collected on participants’ sociodemo-
graphic characteristics, and dental floss knowledge and practices. Descrip-

sity of Benghazi. Benghazi, tive _statist_ics and Pearsop’s chi-square test were employed to analyze the
Libya. relationships between variables. Out of 601 respondents, 54.4% had general
knowledge about dental floss, but only 31.4% reported using it. Females
demonstrated better oral hygiene practices, with 41% using floss, compared
to 19% of males. Significant differences in flossing habits were observed
based on age, education, and occupation, with younger individuals and
those with higher educational levels showing greater knowledge and better
Received: practice. Additionally, socioeconomic status was a strong determinant of
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Abyar, University of Bengha-
zi. Benghazi, Libya.

22 February 2025 interdental cleaning practice. In conclusion, sociodemographic factors sig-

nificantly affect dental floss knowledge and practice in Sebha. Public health

Qggeptegazs initiatives should focus on improving education and access to dental care,
une

particularly for lower-income and less-educated groups. The study high-
lights the need for targeted public health initiatives to promote dental floss

Publish online: . . . .
usage, particularly among socioeconomically disadvantaged groups.

30 June 2025

Keywords: Dental Hygiene, Dental Floss, Knowledge, Oral Health Prac-
tice, Sociodemographic Factors.

INTRODUCTION

The prevalence and incidence of dental caries and periodontal diseases are influenced by more than
just biological factors. Socioeconomic, educational, and environmental conditions play a significant
role in the development of oral diseases (Bastos et al., 2009). Various studies have asserted that so-
cial inequalities are closely linked to disparities in oral health outcomes, with individuals from low-
er socioeconomic groups experiencing a higher burden of these conditions compared to those from
more affluent backgrounds (Ahmadi et al., 2019; Elani et al., 2012; Sabbah et al., 2009; Sisson,
2007).

According to 2019 epidemiological data from the World Health Organization (WHO), the preva-
lence of severe periodontal disease in Libya in people aged 15 and older was estimated at 15.3%,
with 36% of individuals aged 5 and older exhibiting untreated dental caries, measured using the
*The Author(s) 2025.* This article is distributed under the terms of the *Creative Commons Attribution-NonCommercial 4.0 International
License* ([http://creativecommons.org/licenses/by-nc/4.0/ ]( http://creativecommons.org/licenses/by-nc/4.0/ )), which permits unrestricted

& use, distribution, and reproduction in any medium, *for non-commercial purposes only*, provided you give appropriate credit to the origi-
nal author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made.
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Decayed, Missing and Filled Teeth (DMFT) index. Furthermore, the rate of complete tooth loss
among individuals over the age of 20 was reported to be 7.6% (WHO, 2022). Sebha city is the ma-
jor city in southern Libya, approximately 640 kilometers south of Tripoli, where there is a lack of
research on oral health. The two existing studies, by Hassan (2000) and Peeran et al. (2013),
demonstrated that oral hygiene in Sebha was poor. Hassan (2000) reported that 54% of tooth extrac-
tions were due to cavities, while 41% were related to periodontal disease. Also, Peeran et al. (2013)
highlighted periodontal disease as a significant dental issue in this population.

Dental plaque is a primary etiological factor and a major contributor to the onset of chronic perio-
dontal disease (Abdalrahman, 2022; Almagtouf et al., 2024; Kida et al., 2006) and proximal dental
caries (Featherstone, 2003), which can be mitigated through effective interdental cleaning with
tools such as dental floss (Sambunjak et al., 2011). Dental biofilm tends to accumulate on proximal
surfaces, the areas between teeth, where it triggers gingival inflammation and can advance to perio-
dontitis (Rahouma et al., 2022; Terézhalmy et al., 2008). Furthermore, proximal dental plaque,
which occurs between adjacent teeth, is particularly unreachable due to improper interdental clean-
ing. Dental caries and periodontal diseases remain the main causes of tooth loss (Doshi et al., 2007),
leading to functional problems such as difficulties in chewing and speaking, along with aesthetic
and social challenges. These complications tend to be more pronounced among individuals from
lower socioeconomic backgrounds who may face significant barriers to accessing rehabilitative
dental care, such as dentures (Frias et al., 2012).

Regular and effective removal of interdental plaque has been shown to significantly reduce both the
prevalence and severity of gingivitis (Greenwell, 2001) and proximal caries (Sambunjak et al.,
2011). However, toothbrushing is often insufficient in eliminating plaque from proximal surfaces
(Corby et al., 2008). To be more specific, a toothbrush alone cannot fully remove plaque from the
spaces between teeth. Therefore, various interdental cleaning tools are available, such as dental
floss, wooden sticks, interdental brushes, single-tuft brushes, rubber-tip stimulators, and irrigators
(Worthington et al., 2019). According to the American Dental Association, dental floss is the most
widely used method for cleaning teeth (Sambunjak et al., 2011). Previous research showed that den-
tal floss alone is more effective than a manual toothbrush for removing interdental plaque from the
areas between teeth, yet its use, even as an addition to regular brushing, is not widely practiced
globally (Corby et al., 2008; Gufran et al., 2015) and is more common in developed nations
(Goryawala et al., 2016). Therefore, proper tooth-cleaning techniques should emphasize thorough
cleaning of all tooth surfaces, particularly the interdental areas, which are the most challenging to
clean (Butt et al., 2017).

Lack of knowledge and financial constraints are key reasons for non-compliance with oral hygiene
routines (Awartani, 2009). Additional factors were identified that linked to low dental flossing rate
and affected oral health practices in adults; included socioeconomic status (Neamatollahi &
Ebrahimi, 2010; Soofi et al., 2020a), educational level (Peeran et al., 2015), urbanization (Gaber et
al., 2018), gender (Elani et al., 2022) and type of dental cleaning tool (Tarannum et al., 2012).

Due to the wide variety of factors influencing an individual’s daily oral hygiene as well as the lim-
ited studies explored the social determinants of dental floss usage among adults in Libya, this study
aimed to examine the impact of sociodemographic factors on the use and knowledge of dental floss.
Insights from this research could guide public health initiatives designed to improve oral hygiene
behaviours.
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MATERIALS AND METHODS

Study design
A cross-sectional study design was carried out amongst the selected population of patients residing
in Sebha City.

Study population and participants

The study population consisted of Libyan adults aged 18 years and older residing in Sebha City,
Libya. Exclusion criteria were patients from nationalities other than Libya, and patients younger
than 18 years old.

Sample size and sampling procedure

A total of 601 subjects were selected using a simple random sampling method from patients who
visited public dental clinics in Sebha. The appropriate sample size for this study, based on a target
population of 217,880 individuals (Sakhnoub, 2024), was calculated using the Krejcie and Morgan
(1971) formula for a finite population, which estimated a sample size of 384 individuals. However,
our final sample exceeded this estimate, reaching 601 participants.

Data collection

Data were collected from January to August 2023. A structured, questionnaire-based face-to-face
interview was conducted. Since there was no standardized questionnaire, a new instrument was cre-
ated. Initially, the instrument consisted of 18 questions and was administered in a pilot study of 25
patients for validation.

The final version consisted of 15 items, which fulfilled the study objective. The knowledge varia-
bles used in the analysis included five items, while the practice variable included four items. Socio-
economic indicators included levels of education and occupation classification. The education vari-
able used in the analysis included three groups: having a high education (university degree or high-
er), lower education (high school and below), and no education.

Occupation classification was based on the three-class version of the national statistics socio-
economic classification and included four groups: professional, intermediate, manual, and never
worked. Other variables used in the analysis were age (18-30, 31-45, 46-65, 65+), sex (male, fe-
male), frequency of tooth brushing (none, once a day, twice a day), and use of dental floss (yes, no).

Statistical Analysis

Data entries and analysis of results were carried out using SPSS for Windows (version 23.0, SPSS,
Chicago, IL, USA) statistical software package. Descriptive statistics such as frequencies and per-
centages were calculated. Pearson Chi-square test was used to identify the difference between vari-
ables. The P-value was fixed at 0.05.

RESULTS

A total of 601 complete questionnaires were analyzed. Table 1 summarizes the participants' socio-
demographic characteristics. More than half (54.1%) of the respondents were females, with more
than one-third (34.4%) of the age group between 18-30 years. Almost half (49.9%) of respondents
received a higher education.
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Table (1). Demographic and Socioeconomic Characteristics of Participants (N=601)
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Variable Category n %
Gender Male 276 45.9
Female 325 54.1
Age Group 18-30 years 207 34.4
31-45 years 198 32.9
46-65 years 178 29.6
Older than 65 years 18 3.0
Occupation Unemployed 45 75
Professional 108 18.0
Intermediate 216 35.9
Manual 232 38.6
Education Level No Education 60 10.0
Low Education 241 40.1
High Education 300 49.9

Table 2 presents the knowledge and practice of the surveyed adults toward dental flossing. It was
found that 43.4% of individuals were aware that brushing teeth alone without dental floss is insuffi-
cient to clean all tooth surfaces. However, 64.6% of the respondents believed that dental floss caus-
es bleeding of the gums. Moreover, 54.4% of patients had general knowledge about dental floss. In
addition, 41.9% of them thought that dental floss polishes the tooth surface as it removes dental
plaque and debris. Furthermore, 52.9% believed that dental floss reduces gingival inflammation
preventing periodontal disease. In terms of practice, only 31.4% of the respondents reported using
dental floss. Nevertheless, 50.4% of patients stated that their dentist had explained how to use den-
tal floss during an appointment. Additionally, 40.6% of dental clinic attendees were advised to
practice using dental floss. On the other hand, a high percentage, 83.9% of respondents, had used

wooden or rubber interdental cleaning picks (Table 2).

Table (2). Knowledge and Practice of the Participants toward Dental Foss

Response Total
Questions related to knowledge about dental floss Yes No
N % N % N %
1. Do you know that; tooth brushing alone is not suffi- 261 43.4 340 56.6 J1 100
cient to clean all tooth surfaces?
2. Do you think that dental floss can cause bleeding in 388 64.6 213 354 601 100
the gum?
3. Do you have any knowledge about dental floss? 327 54.4 274 456 601 100
4. Do you know that dental floss is essential to remove 252 41.9 349 58.1 601 100
plaque and debris from the interdental area?
5. Do you think that the use of a toothbrush and dental 318 52.9 283 47.1 601 100
floss can prevent periodontal disease?
Response Total
Questions related to practice about dental floss Yes No
N % N % N %
Do you use dental floss? 189 31.4 412 68.6 601 100
During your dentist appointment, did your dentist 303 50.4 298 496 601 100
explain to you how to use dental floss?
8. Did anyone recommend you to practice dental flossing? 244 40.6 357 594 601 100
0. Have you used wooden or rubber interdental cleaning picks? 504 83.9 97 16.1 601 100
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Figure 1 describes and compares the teeth brushing and dental flossing of males and females. A sta-
tistically significant higher percentage (68%) of females brush twice daily, compared to 48% of
males. Regarding dental floss usage, 41% of females reported incorporating it into their oral hy-
giene routine, compared to only 19% of males. On the other hand, a statistically significant higher
percentage (80%) of males refrain from using dental floss, as compared to 58% of females who do
not floss. The data indicated that females demonstrate more consistent oral hygiene habits than
males, both in terms of brushing frequency and the use of dental floss.

P<0.0001
80.4%

90.0% P<0.0001 f

0 I I
80.0% 68.6%
70.0%

0,
60.0% 48.9%
50.0% 41.5%

40.0% 30.4%
30.0% 20.7% 203 19.6%
20.0% 11'1' I
10.0%
0.0%

NO YES

58.5

ONE TIME TWICE DAILY NO
DAILY
Frequency of Teeth Brushing Dental Floss Using

Female mMale

Figure (1). Comparison of Dental Hygiene Behaviors (Brushing and Flossing) by Gender

Table 3 illustrated the significant association between age, education, and occupation levels with
the knowledge of dental floss benefits. Among age groups, respondents aged 18-30 years (65.2%)
reported the highest affirmative responses, particularly for general dental floss knowledge. Higher
education levels (84%) strongly correlated with better dental floss knowledge, with those having
advanced education showing significantly higher positive responses compared to individuals with
lower (25%) or no education. Intermediate (44.4%) and professional workers (58.3%), especially
those with higher incomes, reported better interdental cleaning practices.

Table 4 represents the association between age, education, and occupation levels with the practice
of dental floss. Age, education, and occupation significantly impact dental floss usage and interden-
tal cleaning practices. Respondents aged 18-30 years old (40.6%) were most likely to use dental
floss. Education strongly influenced flossing behaviours, with higher education levels linked to
higher flossing rates (49%) and the use of interdental picks (87%), while those with no or lower ed-
ucation reported significantly lower engagement in these practices. The occupational also played a
role, with professionals flossing (36.1%) more frequently. Although manual laborers (78.9%) and
those in intermediate occupations (94.4%) showed higher adoption of interdental cleaning picks
than professionals (75%), despite the latter's generally better dental care practices.
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Table (3). Association between age, education, and occupation levels with the knowledge of dental floss.

Sociodemographic p p p p p
Characteristics Q1 value Q2 value Qs value Q4 value Q5 value
Age groups
Yes 129 138 135 123 132
(62.3%) 66.7%) (65.2%) (59.4%) (63.8%)
18-30years o 78 69 72 84 75
(37.7 (33.3%) (34.8%) (40.6%) (36.2%)
Yes 72 117 111 75 108
(36.4%) (59.1%) (56.1%) (37.9%) (54.5%)
3l-45years o 126 81 87 123 90
(63.6%) (40.9%) (43.9%) (62.1%) (45.5%)
Yes 54 0.000 124 0.083 72 0.000 45 0.000 66 0.000
(30.3%) (69.7%) (40.4%) (25.3%) (37.1%)
46-65years o 104 54 106 133 (112
(69.7%) (30.3%) (59.6%) (74.7%) (62.9%)
Yes 6 9 9 9 12
More than (33.3%) (50%) (50%) (50%) (66.7%)
65 years No 12 9 9 9 6
(66.7%) (50%) (50%) (50%) (33.3%)
Level of education
Yes 9 36 15 9 9
No Educa- (15%) (60%) (25%) (15%) (15%)
tion No 51 24 45 51 51
(85%) (40%) (75%) (85%) (85%)
Yes 9 115 60 18 36
Lower Edu- (3.7%) (47.7%) (24.9%) (7.5%) (14.9%)
cation No 232 0.000 126 0.000 181 0.000 223 0.000 205 0.000
(96.3%) (52.3%) (75.1%) (92.5%) (85.1%)
Yes 243 237 252 225 273
Higher Edu- (81%) (79%) (84%) (41.9) (91%)
cation No 57 63 48 75 27
(19%) (21%) (16%) (25%) (9%)
Occupation groups
Unemployed Yes 9 24 12 9 18
(20%) (53.3%) (26.7%) (20%) (40%)
No 36 21 33 36 27
(80%) (46.7%) (73.3%) (80%) (60%)
Manual Yes 87 124 117 84 99
(37.5%) (53.4%) (50.4%) (36.2%) (42.7%)
No 145 108 115 148 133
(62.5%) 0.000 (46.6%) 0.000 (49.6%) 0.000 (63.8%) 0.000 (57.3%) 0.000
Intermediate  Yes 102 162 138 96 138
(47.2) (75%) (63.9%) (44.4%) (63.9%)
No 114 54 78 120 78
(52.8%) (25%) (36.1%) (55.6%) (36.1%)
Professional  Yes 63 78 60 63 63
(58.3%) (72.2%) (55.6%) (58.3%) (58.3%)
45 30 48 45 45
No (41.7%) (27.8%) (44.4%) (41.7%) (41.7%)
Total 601 601 601 601 601

p value < 0.05= Significant. Q1: Do you know that; tooth brushing alone is not sufficient to clean all tooth surfaces? Q2: Do you think that dental
floss can cause bleeding in the gum? Q3: Do you have any knowledge about dental floss? Q4: Do you know that dental floss is essential to remove
plaque and debris from the interdental area? Q5: Do you think that the use of a toothbrush and dental floss can prevent periodontal disease?
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Table (4). Association of age, education, and occupation levels with the practice of dental floss.

Sociodemographic p p p p
factors Response Q6 value Q7 value Q8 value Q9 value
Age groups
Yes 84 114 78 168
(40.6%) (55.1%) (37.7%) (81.2%)
18-30 years
No 123 93 129 39
(59.4%) (44.9%) (62.3%) (18.8%)
Yes 63 87 81 177
i (31.8%) (43.9%) (40.9%) (89.4%)
31-45 years No 135 111 117 21
. 0 . . 0 . . 0 . . 0 .
(68.2%) 0.000 (56.1%) 0.071 (59.1%) 0.534 (10.6%) 0.000
Yes 30 90 79 150
(16.9%) (50.6%) (44.4%) (84.3%)
46-65 years
No 148 88 99 28
(83.1%) (49.4%) (55.6%) (15.7%)
Yes 12 12 6 9
0, 0, 0, 0,
More than 65 years No (66'67 %) (66'67 %) (331'3 %) (509/0)
(33.3%) (33.3%) (66.7%) (50%)
Level of education
Yes 15 33 21 48
. 25%) (55%) (35%) (80%)
No Education (
No 45 27 39 12
(75%) (45%) (65%) (20%)
Yes 27 96 82 195
(11.2%) (39.8%) (34%) (80.9%)
Lower Education
No 214 0.000 145 0.000 159 0.006 46 0.111
(88.8%) (60.2%) (66%) (19.1%)
Yes 147 174 141 261
. . (49%) (58%) (47%) (87%)
Higher Education No 153 126 159 39
(51%) (42%) (53%) (13%)
Occupation groups
Yes 12 15 27 36
(26.7%) (33.3%) (60%) (80%)
Unemployed
No 33 30 18 9
(73.3%) (66.7%) (40%) (20%)
Yes 69 108 85 183
(29.7%) (46.6%) (36.6%) (78.9%)
Manual No 163 124 147 49
(70.3%) 0592 (53.4%) 0.014 (63.4%) 0.019 (21.1%) 0.000
Yes 69 117 93 204
Intermediate (31.9) (54.2%) (43.1%) (94.4%)
No 147 99 123 12
(68.1%) (45.8%) (56.9%) (5.6%)
Yes 39 63 39 81
. 36.1%) (58.3%) (36.1%) (75%)
Professional (
69 45 69 27
No (63.9%) (41.7%) (63.9%) (25%)
Total 601 601 601 601

p value < 0.05= Significant Q6: Do you use dental floss? Q7: During your dentist appointment, did your dentist explain to you how to use dental

floss? Q8: Did anyone recommend you to practice dental flossing? Q9: Have you used wooden or rubber interdental cleaning picks?
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DISCUSSION

Dental floss has been used since ancient times, but Levi Spear Parmly, a dentist from New Orleans,
is credited with inventing modern dental floss. He recommended using a piece of silk thread for
flossing in 1815 (Sanoudos & Christen, 1999). This led to the development of the dental floss we
use today, which has evolved since then (Chernin & Shklar, 2003).

Although using dental floss alongside regular tooth brushing is commonly recommended for pre-
venting gum disease, global statistics show low usage rates (Poklepovic et al., 2013; Eke et al.,
2018). Toothbrushing and dental flossing were found to be less common among individuals with
lower socioeconomic status (Fleming et al., 2018; Soofi et al., 2020b). The use of dental floss, in
particular, was shown to decrease as its price increases. This highlights the importance of under-
standing how sociodemographic factors, such as age, education, and occupation, influence the
knowledge and practice of dental flossing habits among subjects to identify gaps and help guide
appropriate actions. Despite global evidence highlighting disparities in flossing behavior across var-
ious demographic groups, there remains a lack of local data from Libya. This study aims to address
that gap by focusing on a specific Libyan population. To the best of our knowledge, it is the first
study to explore the role of sociodemographic factors in influencing dental floss knowledge and
practices within the Libyan context.

While the current study focused on the Libyan population, similar studies have been conducted in
neighboring countries. In Tunisia, a study reported poor interdental cleaning practices among Tuni-
sian dental students, with socioeconomic status playing a significant role in oral hygiene behaviors
(Jemli et al., 2007). Ogunbodede et al. (2015) also highlighted regional disparities in oral health
outcomes, noting that underserved populations in the African and Middle East regions exhibited
lower access to and use of dental care tools. Findings from Jordan and Saudi Arabia corroborate
this pattern, where limited floss use and reliance on traditional tools such as miswak or wooden
sticks remain prevalent (Baseer et al., 2012; Tubaishat et al., 2005). These similarities suggested a
regional pattern of oral health behavior influenced by socioeconomic, educational, and cultural fac-
tors.

The most interesting finding was that only 31.4% of participants used dental floss. Similar results
were found in other studies, with 31.9% of American adult patients and 28.4% of Japanese patients
using floss, as reported by Fleming et al. (2018) and Haresaku et al. (2023), respectively. In con-
trast, Hamilton and Coulby (1991) found that a high percentage (44%) of Canadians in northeastern
Ontario used dental floss. The reason for this may be the educational program that is carried out in
Canada, which is lacking in our society. This emphasizes the urgent need to educate and motivate
the public to use this efficient method for oral healthcare.

Although the United States has established goals to reduce disparities in oral health, Su et al. (2022)
observed that American females floss more frequently than males. Our study reflects a similar pat-
tern, with female respondents reporting higher flossing frequency than their male counterparts,
thereby reinforcing evidence of persistent gender-based differences in oral hygiene behaviors. Fe-
males tend to be more concerned with facial appearance and are strongly influenced by current den-
tal aesthetics, often leading to greater attention to oral care behaviors such as toothbrushing and
flossing. This increased focus on oral hygiene positively impacts their overall oral health. This may
be due to social norms and communication styles that discourage men from seeking or engaging in
discussions about personal health matters, potentially resulting in men receiving less comprehensive
health information and pieces of advice (Pinkhasov et al., 2010). Additionally, frequent preventive
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dental visits and discussions during these appointments may play a role in enhancing oral health.
Regular dental check-ups grant more opportunities for education and reminders about the im-
portance of oral care, leading to better oral hygiene practices.

Only half (50.4%) of the present study contributors reported dentists as the source for their infor-
mation concerning oral hygiene practices, including interdental cleaning, which was higher than
that reported in textbooks and findings of Ehizele et al. (2011) and Kamil and Bashir (2017) studies,
which were 32.8% and 10.2%, respectively. Since daily flossing is uncommon in Libya, it is likely
that dental professionals may not regularly recommend flossing to their patients. This is supported
by an Indian study (Goryawala et al., 2016), which found that 36.1% of dentists in academic institu-
tions did not routinely prescribe dental floss for interdental plague control. This might also be the
case in Sebha where many dentists in public clinics consider patient's education, occupation, and
socioeconomic status important when prescribing dental floss. The low rate of floss prescriptions
may be due to the assumption that most patients visiting these clinics come from lower socioeco-
nomic backgrounds.

Our findings also indicated that a significant majority of patients (83.9%) preferred using traumatic
wooden interdental cleaning picks, a finding consistent with the results of Ehizele et al. (2011), who
reported a similar preference rate of 84.7%. This widespread use of wooden picks may be attributed
to their availability, affordability, or cultural factors. However, the preference rate observed in this
study was remarkably higher than those reported in other studies. For instance, Awartani (2009)
found a preference rate of 37%, while Al-Johani (2008) and Neamatollahi and Ebrahimi (2010) re-
ported rates of 35.6% and 52%, respectively. These discrepancies may reflect differences in patient
demographics, awareness of oral hygiene practices, or accessibility to alternative interdental clean-
ing tools across different populations. Further investigation is needed to understand the underlying
reasons for these variations and their potential impact on oral health outcomes.

As seen in the results section, age, education, and occupation have significantly affected dental
flossing habits. Younger individuals and those with higher education are more likely to floss regu-
larly. These results aligned with existing literature (Galdas et al., 2005), which emphasizes the role
of education in shaping health behaviours. Given these findings, public health initiatives should
prioritize raising awareness about the importance of flossing, particularly among older adults and
individuals with lower education levels, who may be less familiar with proper oral hygiene practic-
es. Additionally, targeting lower-income groups may help reduce disparities in oral hygiene practic-
es. Occupational status emerged as the least prominent factor but still indicated notable trends.
Those in manual labour or intermediate roles demonstrated higher adoption of interdental cleaning
practices, which could suggest that these groups are more responsive to health recommendations
despite their lower overall socioeconomic status. Although professionals occasionally faced chal-
lenges, possibly due to time constraints.

The current study revealed significant differences in responses to knowledge-based questions ac-
cording to the studied sociodemographic factors. Higher education levels were linked to greater
awareness of the benefits of dental floss, emphasizing the role of education in oral health. Similarly,
Khanal et al. (2015) and (Martensson et al., 2006) concluded that education status significantly af-
fected knowledge of oral hygiene, as higher education is associated with greater knowledge. In ad-
dition, younger individuals and those in professional occupations are more likely to know about and
use interdental cleaning tools. These findings highlight the need for educational interventions by
dental professionals, particularly for older or less educated populations, to increase flossing aware-
ness and practices. Public health campaigns should focus on increasing awareness of the importance
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of dental flossing, especially among older adults and individuals with lower education levels. Addi-
tionally, interventions targeting lower-income groups could help address the disparities in oral hy-
giene practices identified in this study.

LIMITATIONS

While this study provided important insights, it is important to recognize certain limitations. The
cross-sectional design hinders the ability to confirm causal relationships between sociodemographic
factors and dental flossing habits. Additionally, reliance on self-reported data opens the possibility
of recall bias or social desirability bias, potentially impacting participants' responses. Furthermore,
the research was confined to Sebha City, hence diminishing the applicability of the results to other
areas in Libya or wider populations. Another constraint was the lack of clinical evaluations, as the
data relied solely on survey answers without any clinical confirmation of the respondents’ oral
health condition. Also, the sampling method, which included enlisting individuals from public den-
tal clinics, may have introduced bias by excluding those who do not access dental services or visit
private practices. Finally, this research did not thoroughly investigate the qualitative aspects of den-
tal floss usage, such as cultural norms and psychological obstacles. So future research is recom-
mended to explore the role of these factors in oral hygiene practices.

CONCLUSION

Sociodemographic factors significantly influence dental floss knowledge and practice, and interven-
tions should focus on improving education and accessibility to dental care tools like dental floss.
Public health strategies should prioritize older adults, less educated individuals, and men, who were
shown to engage less frequently in proper oral hygiene routines.
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Abstract

Urinary tract infections (UTIs) are among the most prevalent bacterial
infections in children and represent a significant cause of pediatric
morbidity worldwide. This study examines the epidemiological and clinical
characteristics of UTIs among children admitted to Benghazi pediatric
hospitals for two years A retrospective analysis of 176 pediatric patients
(January 2021-December 2022) was conducted at Benghazi Children's
Hospital. Data included demographics, clinical presentation, laboratory
findings, and imaging results. UTI prevalence among nephrology
admissions was 17.6 %, with a female predominance of (62.5 %). E. coli
was the predominant pathogen (71.4 %). Common symptoms included

abdominal pain (35.8 %), discolored urine (31.3 %), and vomiting (26.7
';}Ctjeptegézs %). Ultrasound revealed abnormalities in 31.8 % of cases. Pediatric UTIs
une in Benghazi show similar patterns to global trends, with E. coli as the

Publish online: primary pathogen. These findings emphasize a need for prompt diagnosis

30 June 2025 and tailored antibiotic therapy in our region.
Keywords: Pediatric UTI, Escherichia Coli, Vesicoureteral Reflux, UTI
Epidemiology, Retrospective Study, Libya.

INTRODUCTION

Urinary tract infections (UTIs) represent a significant cause of morbidity among the pediatric
population worldwide (Ali, 2022) .They can affect both the lower (cystitis) and upper
(pyelonephritis) urinary tracts (AL-Mendalawi, 2020). The clinical presentation of UTIs in children
varies significantly by age, with indistinct symptoms in infants making early diagnosis challenging
(Al-Qurashi, 2020). Undiagnosed or inadequately treated UTIs can lead to long-term complications,
such as renal scarring, hypertension, and chronic kidney disease (American Academy of Pediatrics,
2021). Recurrent UTlIs are also common and may be linked to underlying anatomical abnormalities
such as vesicoureteral reflux (VUR), bladder dysfunction, or immune deficiencies (Chua, 2023). In
newborns, particularly males, the incidence is higher during the first few months of life, especially
in uncircumcised boys (downs, 2024). As children age, females become more commonly affected
due to their shorter urethra and proximity to the perineal region (Freedman, 2024).

Geographic, socioeconomic, and cultural factors could influence UTI prevalence and microbial
resistance patterns, particularly in developing regions (Johnson, 2021). Thus, a region-specific
understanding of UTI characteristics is crucial for implementing effective diagnostic, preventive,
and therapeutic strategies (Mohamed, 2021). This study aims to fill this gap by analyzing the

*The Author(s) 2025.* This article is distributed under the terms of the *Creative Commons Attribution-NonCommercial 4.0
International ~ License*  ([http://creativecommons.org/licenses/by-nc/4.0/](http://creativecommons.org/licenses/by-nc/4.0/ )),
which permits unrestricted use, distribution, and reproduction in any medium, *for non-commercial purposes only*, provided you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if
changes were made.



https://crossmark.crossref.org/dialog/?doi=/10.54172/&amp;domain=pdf&amp;date_stamp=2008-08-14
https://doi.org/10.54172/
https://crossmark.crossref.org/dialog/?doi=/10.54172/&amp;domain=pdf&amp;date_stamp=2008-08-14
https://crossmark.crossref.org/dialog/?doi=/10.54172/&amp;domain=pdf&amp;date_stamp=2008-08-14
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=/10.54172/&amp;domain=pdf&amp;date_stamp=2008-08-14
mailto:Jebril.elabidi@uob.edu.ly

Al-Mukhtar Journal of Sciences 40 (1): 52-56, 2025 page 53 of 5

epidemiological and clinical patterns of pediatric UTIs in Benghazi, Libya, providing insights into
local trends in symptom presentation, microbial etiology, and outcomes (Roberts, 2021).

MATERIALS AND METHODS

This retrospective cohort study analyzed medical records of children (0-15 years) admitted with
UTI to Benghazi Children's Hospital from January 2021 to December 2022. The sample size
(n=176) was determined by all eligible cases during the study period. Diagnosis required: 1)
Clinical symptoms. 2) Positive urine culture (>10° CFU/ml) or 3) Pyuria (>5 WBCs/hpf) + positive
dipstick. Urine samples were obtained via clean-catch (73.3 %), catheterization (10.2 %), or
suprapubic aspiration (16.5 %). Ethical approval was obtained from the University of Benghazi
Ethics Committee (Ref: UB/Ped/2023-045), with a waiver of informed consent due to the study's
retrospective nature.

RESULTS

Table (1). Distribution of patients according to age and sex

Agelyear Male n=66 Female (n=110) Total %
<1 29 (43.9 %) 16 (14.5 %) 45 (25.6 %)
1-5 19 (28.8 %) 46 (41.8 %) 65 (36.9 %)
6-10 12 (18.2 %) 38 (34.5 %) 50 (28.4 %)
11-15 6 (9.1 %) 10 (9.2 %) 16 (9.1 %)
Total 66 110 176

Children aged 1-5 years represented the largest group (36.9 %), with significant female
predominance (62.5 %, p=0.04). The male-to-female ratio shifted from 3:1 in infants to 1:2.5 in
children > 5 years, reflecting known epidemiological patterns.

Table (2). Clinical findings, laboratory results, and urine sampling method

Category finding No. %
Symptoms Abdominal pain 63 35.8
Change in urine colour 55 31.3
Vomiting 47 26.7
Dysuria 37 21
Foul-smelling urine 26 14.8
Poor feeding 15 8.5
Decreased urine output 14 8
Urinary incontinence 13 7.4
Laboratory Results Pyuria 125 (71.0 %)
Leukocytosis (WBC >12,000/uL) 72 (40.9 %)
Normal WBC count 98 (55.7 %)
Urine Collection Method  Clean-catch 129 (73.3 %)
Suprapubic aspiration 29 (16.5 %)
Catheterization 18 10.2 %)

This integrated analysis reveals critical diagnostic patterns: while non-specific symptoms (vomiting,
26.7 %) were common, their combination with pyuria (71 %) and/or leukocytosis (40.9 %) strengthened
UTI suspicion. Notably, 29 % of cases lacked pyuria, emphasizing that its absence cannot exclude
infection, particularly in neonates. The high clean-catch sample success rate (73.3 %) supports its
preferential use, though suprapubic aspiration (16.5 %) remains essential for non-toilet-trained infants.
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Table (3). Type of bacteria

Type of bacteria No. %*
E-coli 66 71.4
Klebsiella 24 26.1
Proteus 2 2.2
Staph 6 6.5
Pseudomonas areuginosa 7 7.6
Streptococcus 3 3.3
Enterococcus 3 3.3
Candida 1 1.1

E. coli predominance (71.4 %) aligns with global pediatric UTI patterns, while the elevated Klebsiella
frequency (26.1 % vs. typical 5-15 %) may reflect regional antimicrobial resistance trends or healthcare-
associated exposures. Notably, non-E. coli Gram-negative bacteria (including Klebsiella, Pseudomonas,
and Proteus) collectively accounted for 36.9 % of isolates, suggesting empirical antibiotic coverage in
this region should extend beyond first-line E. coli-targeted treatments. The 7.6 % Pseudomonas
aeruginosa rate—unusually high for community-acquired UTIs—warrants investigation of local risk
factors (e.g., catheter use, congenital anomalies).

Table (4). Abnormal finding of USS abdomen

Abnormal finding of USS abdomen No. %*
Kidney PCS Dilation 20 35.7
Poor differentiation of corticomedullary kidney & small-size kidney 18 32.1
Cystitis (Thick wall) 17 304
Dilation of ureter 7 12.7
Hydronephrosis 5 8.9
Vesicoureteral reflux 3 5.4

Renal ultrasound abnormalities were detected in 31.8 % of patients (56/176). Pelvicalyceal system
dilation was the most common finding (35.7 %). This high detection rate supports current guidelines
recommending renal ultrasound in all pediatric UTI cases, particularly given the 8.9 % prevalence of
hydronephrosis and the 5.4 % incidence of vesicoureteral reflux. The spectrum of abnormalities—
ranging from transient inflammation (cystitis, 30.4 %) to structural changes (poor corticomedullary
differentiation, 32.1 %)—highlights the importance of imaging for identifying both acute complications
and chronic renal damage risks. These findings justify routine ultrasound screening, especially in young
children with febrile UTIs.

DISCUSSION

This study analyzed the epidemiological and clinical characteristics of pediatric UTIs in Benghazi,
revealing both global similarities and local distinctions. UTIs accounted for 17.6 % of nephrology
admissions, with a female predominance of (62.5 %), aligning with global trends (Shaikh, 2021), while
the higher incidence in male infants (43.9 %) may reflect local factors such as non-circumcision (Tallus,
2023). Non-specific symptoms such as abdominal pain (35.8 %) and vomiting (26.7 %) posed
diagnostic challenges, underscoring the need for routine lab testing even without classic symptoms.
Microbiological findings reported expected E. coli predominance (71.4 %) but unusually high
Klebsiella rates (26.1 %), suggesting local antibiotic resistance patterns (Williams G. , 2023). While
consistent with Egyptian (Mohamed et al., 2021) and Saudi (Al-Sayyed et al., 2020) studies, the
elevated Klebsiella incidence diverged significantly from European data (P < 0.05) (Williams, 2022).
As the first comprehensive Benghazi study combining clinical, laboratory, and imaging data, its clear
methodology is a strength, though its retrospective design (n=176) may affect data completeness and the
lack of long-term follow-up limits outcome assessment.
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Study Strengths and Limitations:
Strengths:
- First comprehensive Benghazi study combining clinical, lab, and imaging data
- Clear methodology
Limitations:
- Retrospective design may affect data completeness
- Lack of long-term follow-up
- Moderate sample size (176 cases)

Clinical and Research Recommendations
A. Clinical:

- Implement routine urine cultures

- Adapt empirical therapy to local resistance patterns
B. Research:

- Antibiotic resistance surveillance studies.

CONCLUSION

The prevalence of UTI in children was 17.6 %. Gram-negative bacteria are responsible for most
UTlIs and Escherichia coli (E. coli) is the most predominant uropathogen in this study, followed by
Klebsiella. Abdominal pain, change in the colour of urine, and vomiting were the most frequent
symptoms in the children. UTlIs in children are common and require prompt diagnosis using urine
culture and appropriate imaging.
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