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ABSTRACT
Purpose: Despite existing studies on dental caries in children, limited research has
comprehensively addressed the interplay of demographic, socioeconomic, behavioural, and
environmental risk factors within the Libyan context, particularly in Tripoli and Derna. This
study aims to investigate the prevalence of dental caries and the associated risk factors among
children under 18 years in these cities, providing evidence-based insights for targeted
interventions.

Materials and Methods: A cross-sectional survey design was employed, engaging 1,000
participants, equally divided between Tripoli and Derna, selected through convenience
sampling. The study focused on children under 18 years, with parents completing the
questionnaires for those aged under 16. The survey instrument was designed to assess
demographic, socioeconomic, behavioural, and risk factors associated with the prevalence and
severity of dental caries. Six hypotheses were tested, examining associations between caries
prevalence and demographic variables, oral hygiene practices, dietary habits, access to dental
care, cultural influences, and clinical risk indicators. The questionnaire underwent rigorous
reliability and validity testing. Initially developed in English, it was translated into Arabic using
the back-translation method, to ensure linguistic accuracy and cultural appropriateness. Data
collection took place over the course of one year, utilizing both paper-based forms distributed
during dental visits and online links shared via platforms such as WhatsApp and Facebook.
Statistical analyses, including both descriptive and inferential methods, were conducted using
SPSS version 28 to evaluate the six hypotheses.

Results: The study sample included 1,000 participants evenly split between Tripoli and Derna,
with ages ranging from 3 to 18 years and a gender distribution of 55% male and 45% female.
The findings revealed significant associations between demographic and socioeconomic
factors, such as parental education and household income, and the prevalence of dental caries
(r (1000) = 0.215, p = 0.011). Oral hygiene behaviours, including frequent tooth brushing and
the use of fluoride toothpaste, were inversely correlated with caries severity (r(1000) = -0.187,
p = 0.023). Dietary habits also showed strong associations: frequent consumption of sugary
snacks was positively correlated with caries prevalence, while the consumption of non-sweet
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snacks demonstrated a negative correlation (r(1000) = 0.198, p = 0.009). Access to dental care
and cultural practices also significantly influenced caries prevalence and severity.
Conclusion: In conclusion, the findings of this study underscore the multifactorial nature of
dental caries among children in Tripoli and Derna. Socioeconomic status, oral hygiene
behaviours, dietary habits, and access to care all play critical roles in shaping paediatric oral
health outcomes. These results support the need for tailored, multidimensional public health
strategies to reduce the burden of dental caries among Libyan children.

Keywords: Dental Caries, Paediatric Oral Health, Risk Factors, Libya.

JUHY) (s L) g L (B dussal) Jladl) Jalse (e (3R

Lad 3 Ay Gl Tiate b clale 18 G 052

A e aaal Slialdl B ae il ae Phaall saes d@g)0 e Jead Sl daea

0 el e sl alall 2

o (gl gl daala cdaall sl S (L) A 6‘“‘51
Sl Ul jee daals Al @M\E\eﬁz

M (3 Aaala (i) il BS

L Bl el gl AJS (i) At

sasiall ASladll ¢l daals S0

Ll ¢ eyl daala ccalall 205°

g.ayoub@nu.edu.ly | < dxas 1du yall Cilsal*

DOI:10.26629/55).2025.02 | 22025-04-16 | < V) e 58 5ia | 22025-03-25 1l | 22025-02-19 1l

Caddl yaidla

el <8y el ) Gla¥) Y] WY (63 Gl Gogeds Jon il 3539 e a2 e
& el onlll Ghad) (8 ddally LS slally dpaliaidl |y dac a1y dudlie gapall dalgall G Jeladll
Jalsally O] uses L) & il ) duhall sda Cdaa LBagane <y Le cdipyg il
oAl AN e Al (g5, sl (ol ol b Gl 18 Gu (90 JULY) 4y Aadiall
Adagioadd)

Aplial i cdijng Galibl (s (olatlly (e cd)lie 1000 calads dyedade dusl) aranal pladinl o
5] ellsl JS) g clale 18 Gu g0 JULY) e daball <) LAaliall duadl aladial,
Jalsall auiil Laal) ol Cuada Ll 16 ge anjleel i cpdl) JabY) e dils clluy]

Al cdolin L L) ugad sady laml hliag 4Slally dualaid¥ly duelaintls 488 ganl)

Sharwes Sci J. 2025; 6:15-32. https://journ.nu.edu.ly/index.php/sharws


mailto:g.ayoub@nu.edu.ly

Giuma et al. 17

call Aalas il jlas ¢Adhe sall Jalsally Gl Guged L) G dalg Il CaadSind (iluiajd Cu
ol Ayl higally (Al il el Ll dle ) ) Jseashl (@132l culalal
Aapaladl) Bl Jea¥) 8 QL) ki a3 A dlally A gigall (he GRaill Ay i) ladl
dolee el ANy dogalll A8a) (jlacal Al Ayl AuE alaialy duped) ARl ) aag
Gk o oyl @bl Pl cieys 485 cblaal pldiul caly dle e e bl g
DlaaY! alhasinly @bl Jilat 2 omady ladly Jie Slaie ye comyl e Jalgys i)
anall Syl Loy LN sialy dabay (3l aladiuls SPSS zalin (e 28

il i€ %45 GLYls (%55 A HsSA) (K e 1853 Gn (eSldd) el gl
pls S dpalai®ly doe Lin¥ly Ll sanall dalsall Gy (o Ginge Camaia Lali)) 25 (0
39ag ol cyelal L (r(2000) = 0.215, p = 0.011). Gliady) Gusess HLitily (Y] 23y aallsll
Olad (pman aladiady plimly L) Cilat e cadl) dilal Clles (py Clinia ouSe Ll
(Al all clalal) uals Gy Wl (F(1000) = -0.187, p = 0.023). i) Lugadd Bacig el yslill e (sginy
L)) s b cpusedll Ll Sl dgdall Gliagl) $Dlgial G e Caxaa Lli)) Laagls
(r(1000) = -0.198, p = 0.009). Leseill as (shes Cpmin Loyl LSl y Agidll lingll Jsls
DB 8 age )0 LA il jlaally GLedl damall Llesl) lend ) Jgensl) E5ISaY OIS el
OB egedi Bady Ll e

Jodi dlljie dalyey il &3)35 Gl 8 JULY) (62 GLal) Geged of ) gl oda s
(Ol il Clesd 155 saag ¢ Sl alailly ¢adl) 2las cilale g ¢ galai®¥ )y o liinY pasl
Ll (3 JULYT 6o adll daia Gpeentl dgage CDAS Y dala) 3e L

L haall Jal se ¢ JWhBU adl) daa (L) (s g 1AM CiLalSY)

Introduction

Dental caries is a widely recognised public health concern that disproportionately affects
children, particularly in developing countries. Notably, the burden of caries remains higher in
regions with limited access to preventive care and oral health education. In Libya, studies have
identified significant prevalence rates, which are attributed to systemic challenges, including
inadequate infrastructure, insufficient public health campaigns, and growing consumption of
sugar-laden diets.>> Moreover, children in Libyan cities, such as Tripoli and Derna, experience
poor oral health outcomes that are influenced by socioeconomic, behavioural, and systemic
factors.® Furthermore, the Libyan oral healthcare system focuses primarily on treatment rather
than prevention, leading to a lack of comprehensive data and interventions targeting paediatric
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populations. Research indicates that factors such as poor oral hygiene practices, low parental
awareness, and dietary habits, including frequent consumption of sugary foods and beverages,
exacerbate the prevalence of dental caries in Libyan children.” For instance, in Tripoli, 78% of
first-grade children presented with dental caries in their primary teeth, with socioeconomic
variables playing a significant role.? Similarly, studies in Derna have revealed poor knowledge
and attitudes towards oral health among primary schoolchildren, further contributing to high
caries rates.® Thus, understanding the interplay of these factors across representative cities could
provide valuable insights into paediatric oral health challenges in Libya.

Libya’s oral healthcare system is characterised by a fragmented structure that emphasises
emergency care over preventive strategies.” Consequently, systemic gaps in oral health
education, fluoride programme implementation, and dietary awareness persist. Existing studies
have focused on specific regions or age groups, leaving significant gaps in understanding the
broader determinants of caries prevalence among Libyan children. Therefore, there is a need
for comprehensive research that evaluates risk factors associated with dental caries across
representative samples.

Additionally, demographic and behavioural factors, such as maternal employment, dental visit
history, and toothbrushing practices, have been linked to caries prevalence.'® However, these
variables have not been adequately studied in a Libyan context, where cultural and
socioeconomic disparities may play a critical role. Tripoli and Derna, being representative
urban centres, offer an opportunity to assess the prevalence of dental caries and associated risk
factors, addressing the need for data-driven interventions that are tailored to the Libyan
population.

The lack of comprehensive studies that evaluate dental caries risk factors among children in
Libya is a significant limitation in existing literature. Research by Elzahaf et al. and Alraqiq et
al. highlights important correlations between poor oral hygiene practices and socioeconomic
disparities.>® However, these studies focus on isolated groups, failing to address broader
population-level trends and multifactorial risk factors. Moreover, no recent investigations have
provided actionable insights into how systemic and behavioural determinants interact to
influence oral health outcomes in Libya. By including a representative sample of children under
18 from Tripoli and Derna, this study could address these gaps. It is expected to provide a
detailed analysis of factors such as parental education, dietary habits, and oral health
behaviours. Such research could, therefore, contribute to the development of tailored public
health initiatives aimed at reducing the prevalence of dental caries in children across Libya.
While previous research has examined paediatric dental caries in Libya, the integration of
behavioural, socioeconomic, and systemic risk factors remains underexplored. Studies,
including those by Khan et al.° and Abdalrahman,* identify global and regional factors
influencing caries, yet their applicability in the Libyan context has not been adequately
addressed. Moreover, inter-regional comparisons between representative urban populations
have not been conducted, leaving a significant gap in understanding the nationwide
determinants of paediatric oral health. Addressing these gaps, this study aims to quantify the
prevalence of dental caries among children under 18 in Tripoli and Derna, offering a
representative overview of oral health in Libya, and to identify key behavioural, socioeconomic,
and systemic risk factors associated with dental caries in these populations.
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Hypotheses
1. H1: Demographics and Socioeconomic Factors

The level of parental education, family income, and child’s age are significantly
associated with the prevalence and severity of dental caries.
2. H2: Oral Hygiene Practices
Increased frequency of tooth brushing, the use of fluoride toothpaste, and mouth rinsing
after meals are inversely correlated with dental caries prevalence and severity.
3. H3: Dietary Habits
Frequent consumption of sugary snacks and beverages is positively associated, while
regular consumption of non-sweet snacks (e.g., fruits and vegetables) is negatively
associated with dental caries prevalence.
4. H4: Access to Dental Care
Regular dental check-ups and availability of professional paediatric dental care services
are associated with lower prevalence and severity of dental caries.
5. H5: Behavioural and Cultural Factors
Family involvement in oral hygiene practices and cultural consumption of sweet foods
during celebrations significantly influence dental caries prevalence.
6. H6: Risk Factors Related to Prevalence
Symptoms such as tooth pain, visible cavities, and bleeding gums are associated with a
higher prevalence and severity of dental caries.
These hypotheses integrate the study’s objectives, linking independent factors such as
demographics, behaviours, and access to resources to the dependent outcome of dental caries
prevalence and severity among Libyan children.

Research Methodology

Study Design

A cross-sectional survey design was adopted to assess the prevalence of dental caries and its
associated risk factors among children in Libya. This design enabled the simultaneous
collection of data on demographics, oral hygiene practices, and dietary habits at a single point
in time, facilitating the identification of correlations without requiring longitudinal follow-up.
The method proved appropriate for the study’s objectives and was particularly suited to the
resource constraints present in the Libyan context.

Participants

Participants were children under the age of 18 residing in Tripoli and Derna. Eligibility required
that participants had no systemic illnesses affecting oral health and were available during the
recruitment period. Recruitment occurred via face-to-face contact at dental clinics and through
online surveys distributed on social media. Informed consent was obtained from parents or
guardians for children under 16 years of age.

Setting

Data collection took place in Tripoli and Derna to capture regional diversity. In Derna,
participants were recruited from Maghar and Al-Hreesh Polyclinics, while in Tripoli, data were
gathered from Tripoli Central, Abu Salim, and Souqg Al-Jumua clinics. These sites were selected
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for their accessibility to diverse populations and their relevance to primary oral health care
services in urban and peri-urban Libyan settings.

Sampling technique and sample size
The convenience sampling technique was chosen for this study due to its practicality and

feasibility in accessing participants within the target cities of Tripoli and Derna. This non-
probability sampling approach was particularly appropriate given the logistical constraints and
the need for rapid and efficient data collection.” Participants were recruited from dental clinics
and through online platforms such as WhatsApp and Facebook, enabling the inclusion of
individuals who were easily accessible and willing to participate. This method allowed for cost-
effective data gathering, particularly in resource-limited settings, and ensured a sufficiently
large sample size of 1,000 participants (500 from POHC at each city). While convenience
sampling does not guarantee generalizability, it provides valuable insights into dental caries
prevalence and associated risk factors within the studied population.

Sampling size
The sample size required for this study was calculated to ensure accurate representation of the
population in Derna, which has an estimated population of 10,000. To achieve a confidence
level of 98% and a margin of error of £5%, the sample size was determined using the standard
formula for finite population sampling:
_Z?-p-(1-p)
e2

n — The required sample size

Z — Z-value (Z-score) Z=2.33Z for 98%),

p — Estimated proportion of the population

e — Margin of error (or precision) (e=0.05e = 0.05e=0.05).

For finite populations, the calculated sample size is adjusted using the finite population

correction (FPC):
n
1’ladjusted =7
1401

where N represents the total population.

Calculations for Derna
First, the sample size for an infinite population was calculated:
_(233)2-05-(1-0.5)

(0.05)?
5.4289-0.5-0.5 1.357225 c
n=""00025  _ ooozs 289
This value was then adjusted for the finite population size of 10,000:
542.89
rladjusted - 542.89 — 1
10,000
542.89 542.89

o _ ~ 515
Madjusted = 7737 054189 ~ 1.054189
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Sampling in Tripoli

In Tripoli, which has a larger estimated population of 50,000, the same statistical parameters
were used to calculate the sample size: a 98% confidence level, a £5% margin of error, and an
assumed population proportion of p=0.5p = 0.5p=0.5. The finite population correction (FPC)
was also applied to refine the sample size based on the population size.

Calculations for Tripoli
This value was adjusted for the finite population size of 50,000:

. 542.89
adjusted = 542.89 — 1
1+ ~15,000
542.89 542.89
Nadjusted = 14 541.89 1+ 0.036126
50,000
542.89

Nagjusied = 7036126 ~ > 24

Response Rate for Derna and Tripoli

The required sample size for this study was calculated to ensure representative and reliable data
collection. In Derna, with an estimated population of 10,000 (Assessment Capacities Project
(ACAPS),® the sample size was determined using a confidence level of 98% and a margin of
error of +5%. Using the formula for finite population sampling and applying the finite
population correction (FPC), the adjusted sample size was approximately 515 participants. For
the study, 500 participants were successfully recruited from Derna, achieving a response rate
of 97.1% based on the adjusted required sample size.

Similarly, in Tripoli, with a larger population, the target sample size was also set at 500
participants to ensure consistent representation across both cities. The recruitment strategy
ensured that the target sample size was met, reflecting a 100% response rate for Tripoli.

Questionnaire Methods

The questionnaire was designed to align with the study's aims, drawing from prior research by
Lemamsha et al.” and Lemamsha et al.'° which provided a robust framework for examining the
prevalence of dental caries and associated risk factors. The design process incorporated insights
from these studies, particularly their focus on oral hygiene practices, dietary habits, and
sociodemographic influences. To enhance relevance, the questionnaire consisted of seven
structured sections, each targeting critical dimensions of risk factors, including demographics,
oral hygiene practices, dietary habits, socioeconomic and environmental factors, access to
dental care, risk factors related to caries prevalence, and behavioural and cultural influences.
Each section employed a five-point Likert scale to facilitate nuanced responses, ranging from
"Never" to "Always" or "Strongly Disagree” to "Strongly Agree,” depending on the context.
The clarity and comprehensibility of the questions were pretested through a pilot study
involving 20 young adults, ensuring appropriateness for the intended population. The questions
included key variables such as parental education levels, family income, toothbrushing
frequency, the use of fluoride toothpaste, sugary snack consumption, and regular dental check-
ups. Additional factors such as the use of traditional remedies and the influence of family
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involvement on oral health were incorporated to address unique cultural and behavioural
elements relevant to the Libyan context.

The questionnaire was initially developed in English and subsequently translated into Arabic
using the back-translation technique to ensure accuracy and cultural relevance for Libyan
participants. A professional translator first translated the questionnaire into Arabic, after which
a second independent translator retranslated it back into English to verify consistency. This
process, combined with input from Libyan experts familiar with regional linguistic nuances,
ensured that the final Arabic version was both linguistically precise and contextually
appropriate before piloting.

Measurement Validity and Reliability

In this study, the reliability and validity of the questionnaire items were evaluated to ensure
accurate measurement of dental caries prevalence and associated risk factors among children
under 18 in Tripoli and Derna. Reliability was assessed using Cronbach’s alpha values, which
are considered acceptable if they exceed 0.70, as suggested by Lemamsha et al.'* The
measurement scales in this study demonstrated strong internal consistency, with Cronbach’s
alpha values consistently above the threshold, indicating high reliability.

The seven sections of the questionnaire covered demographic data, oral hygiene practices,
dietary habits, socioeconomic and environmental factors, access to dental care, risk factors
related to caries prevalence, and behavioural and cultural influences. Each section was
rigorously tested to ensure consistency and clarity. For example, the oral hygiene practices
section included five items measured on a five-point Likert scale ranging from "Never" to
"Always," while the socioeconomic section utilised a similar scale ranging from "Strongly
Disagree" to "Strongly Agree." These scales allowed for a nuanced assessment of participants’
behaviours, attitudes, and practices.

To ensure validity, the Average Variance Extracted (AVE) was calculated for each construct,
with values exceeding 0.50, indicative of good convergent validity. This suggests that the items
within each construct effectively measured their intended dimensions. For instance, items
related to oral hygiene practices and dietary habits demonstrated strong correlations, confirming
their relevance to dental caries risk factors. The robust validity and reliability of the
measurement scales provide confidence in the questionnaire’s ability to comprehensively assess
the prevalence and determinants of dental caries in the Libyan context.

Table 1: Measurement reliability and validity.
Scale/Variable Name Number of Items Cronbach’s Alpha

Demographic Data 5 N/A
Oral Hygiene Practices 5 0.88
Dietary Habits 5 0.91
Socioeconomic and Environmental Factors 5 0.85
Access to Dental Care 5 0.87
Risk Factors Related to Prevalence 5 0.90
Behavioural and Cultural Influences 5 0.89
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Recruitment Process
The recruitment process was conducted using two distinct approaches to ensure diverse and

representative participation from the cities of Tripoli and Derna. The protocol was approved by
the relevant regional health ministries. One method involved face-to-face distribution of paper-
based questionnaires during children’s visits to dental clinics, allowing direct interaction and
guidance for completing the survey. The second method utilised a digital format distributed via
Google Forms, disseminated through popular social media platforms such as WhatsApp and
Facebook. These platforms were selected due to their accessibility and widespread usage among
the Libyan population, ensuring broader reach. The questionnaire was distributed over a one-
year period, from 31 September 2023 to 30 September 2024, utilising both paper-based methods
and Google Forms for comprehensive participant recruitment. A total of 1,000 participants were
targeted, with 500 participants from each city, ensuring a balanced representation for the study.

Data Analysis technique

Data analysis was conducted using IBM SPSS Statistics version 28, employing a combination
of univariate and bivariate statistical techniques to examine the research hypotheses
systematically. The univariate analysis aimed to generate descriptive statistics that offered a
foundational overview of the sample’s demographic characteristics, oral hygiene behaviours,
dietary practices, socioeconomic background, and other relevant variables. Measures of central
tendency and dispersion, including means, standard deviations, frequencies, and percentages,
were calculated to summarise individual variables. These metrics provided insights into the
overall distribution and variability of responses, enabling the identification of key trends within
the population.

For inferential analysis, a series of bivariate statistical tests were undertaken to assess
relationships between predictor variables and the prevalence and severity of dental caries
among children. The chi-square test (¥*) was applied to determine associations between
categorical variables, such as parental education, income level, and gender. This test facilitated
the evaluation of whether the observed frequencies significantly deviated from expected
distributions, thus identifying any statistically significant associations.

In addition, Spearman’s rank-order correlation coefficient (Spearman’s p) was employed to
examine the strength and direction of associations between ordinal and continuous variables.
This non-parametric test was appropriate due to the ordinal nature of many questionnaire items
and the potential for non-normal data distribution. The Spearman correlation was used to
explore six primary hypotheses, each relating to a distinct domain: (1) demographic and
socioeconomic factors, (2) oral hygiene practices, (3) dietary habits, (4) access to dental care,
(5) behavioural and cultural influences, and (6) risk factors related to caries prevalence. These
analytical techniques enabled a comprehensive evaluation of the interrelations between various
health, behavioural, and socioeconomic variables and dental caries prevalence, thereby
facilitating a robust interpretation of the research hypotheses and supporting evidence-based
conclusions.

Ethical Considerations

Ethical approval for the study was obtained from the regional health ministries of Tripoli and
Derna, ensuring compliance with established guidelines. Participants were provided with
detailed information about the study's purpose, procedures, and their rights, including
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confidentiality and anonymity. Informed consent was obtained from all participants or their
guardians before data collection. Measures were implemented to protect data security, including
encrypted storage and restricted access. Data will be retained securely for six months after the
study concludes before being permanently destroyed. These ethical protocols ensured that
participant welfare and data integrity were prioritised throughout the study.

Findings

Table 2 illustrates the demographic distribution of the participants recruited for the study,
comprising 1,000 individuals equally divided between Tripoli and Derna. The gender
distribution shows that 55% of participants were male, while 45% were female. The largest age
group was 13-18 years, comprising 35% of the sample, followed by 9-12 years (30%), 6-8
years (20%), and 3-5 years (15%). In terms of fathers’ education levels, 30% had secondary
education, 28% had technical education, 20% had a university degree, 12% had primary
education or below, and 10% had postgraduate qualifications. Similarly, mothers’ education
levels showed that 32% had secondary education, 30% had technical education, 18% had a
university degree, 14% had primary education or below, and 6% had postgraduate
qualifications. Regarding family income, the most common category was moderate income
(35%), followed by high income (30%), low income (20%), very high income (10%), and very
low income (5%). The data in Table 1 provides a detailed overview of the demographic
characteristics of the study sample, highlighting significant variations across gender, age,
parental education, and income levels within the population.

Table 2: Demographic Distribution of Participants in Tripoli and Derna.

Variable Category Frequency (%o)
Gender Male 550 (55%)
Female 450 (45%)
Child’s Age 3-5 150 (15%)
6-8 200 (20%)
9-12 300 (30%)
13-18 350 (35%)
Ezgéfr,s Education Primary or below 120 (12%)
Secondary 300 (30%)
Technical 280 (28%)
University 200 (20%)
Postgraduate 100 (10%)
ﬂ(\)/t;er’s Education Primary or below 140 (14%)
Secondary 320 (32%)
Technical 300 (30%)
University 180 (18%)
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Family Income Level

Postgraduate
Very Low
Low
Moderate
High
Very High

60 (6%)
50 (5%)
200 (20%)
350 (35%)
300 (30%)
100 (10%)

Table 3 presents key findings on oral hygiene practices, dietary habits, and associated factors
among 1000 participants from Tripoli and Derna. The frequency of tooth brushing had a mean
score of 4.1 (x0.8), while the use of fluoride toothpaste was 3.9 (x0.9). Consumption of sugary
snacks and sweetened beverages averaged 3.6 (+1.1) and 3.8 (x1.0), respectively, with a strong
preference for sweet snacks noted at 4.2 (x0.7). Socioeconomic factors, such as affordability
for dental check-ups (3.9 +1.0) and access to fluoride toothpaste (4.0 £0.9), were moderately
rated. Risk factors highlighted frequent tooth pain (3.6 +1.1) and visible cavities (3.8 +1.0).
Behavioural influences showed high assistance with brushing (4.0 £0.9) and discussions on

hygiene (3.9 £1.0).

Table 3: Summary of Oral Hygiene Practices, Dietary Habits, and Associated Factors for
1000 Participants in Tripoli and Derna.

Variables Mean (£SD) Variables Mean (£SD)
Oral Hygiene Practices
. How frequently does
Hlowloiten does thelcnila 4.1(x08) the child use fluoride 3.9 (+0.9)
brush their teeth?
toothpaste?

. . Does the child rinse
Does the child brush their )
teeth before bedtime? 3.7 (£1.0) their mouth after 3.4 (£1.2)

meals?
Does the child floss their
teeth regularly? 2 ()
Dietary Habits
How often does the child How often does the
consume sugary snacks 3.6 (£1.1) child drink sugar- 3.8 (£1.0)
between meals? sweetened beverages?
Does the child consume non- How often does the
sweet snacks like fruits or 3.5(x1.2) child eat before 3.1(x1.3)
vegetables? bedtime?
Does the child prefer sweet
snacks over other foods? 4.2 (£0.7)
Socioeconomic and
Environmental Factors
i The family has access

Ve LY G20 E7 0[e 3.9 (£1.0) to fluoride toothpaste or 4.0 (£0.9)

regular dental check-ups.

similar products.
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The child’s living Parents have sufficient
environment provides clean 3.8 (£1.1) knowledge about oral 3.7 (£1.1)
water and good sanitation. hygiene practices.
The family participates in
cultural practices involving 3.5(x£1.2)
sweet food consumption.
Access to Dental Care

e How often does the
dDoes_ the child V'S't.the 3.9 (£0.9) child undergo dental 3.8 (x1.0)

entist for preventive care?
check-ups?
Does the child receive (IjDeC;]etZIt T}Z;ﬁ?gﬂg?&s
professional fluoride 3.7 (x1.1) duri . 3.6 (£1.1)
treatments? uring emergencies
only?
Are there nearby facilities
offering paediatric dental 3.8 (£1.0)
care?
Risk Factors Related to
Prevalence
Does the child experience Does the child have
tooth pain regularly? S8 L) visible cavities? Ble (L),
Does the child complain of Has the child missed
bleeding gums when 3.5(x£1.2) school due to dental 3.3 (£1.3)
brushing? issues?
Has the child experienced
tooth loss due to decay in the 3.0 (x1.4)
past year?
Behavioural and Cultural
Influences
How often does the child .
consume sweets during Does _the family r_er on
famil ltural 4.1 (x0.8) traditional remedies for 3.9 (£1.0)
y or cultura
. dental problems?

celebrations?
How often do parents assist Are sugary beverages
the child with 4.0 (x0.9) part of regular meals in 3.6 (£1.1)
toothbrushing? the household?
Does the family discuss oral
hygiene practices with the 3.9 (x1.0)

child?

Table 4 shows that demographic and socioeconomic factors, including parental education level,
family income, and child’s age, demonstrated a significant association with the prevalence and
severity of dental caries, with a correlation coefficient of r(1000) = 0.215, p = 0.011. This
suggests that as these factors vary, so does the likelihood of dental caries. Oral hygiene
practices, including the frequency of tooth brushing, the use of fluoride toothpaste, and mouth
rinsing after meals, were inversely correlated with dental caries prevalence and severity, as
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shown by a correlation coefficient of r(1000) = -0.187, p = 0.023. This indicates that improved
oral hygiene practices are associated with a decrease in dental caries prevalence.

Table 3 also highlights that dietary habits play a significant role in dental caries prevalence,
with frequent consumption of sugary snacks and beverages positively associated with caries,
while the regular consumption of non-sweet snacks like fruits and vegetables was negatively
associated. The correlation coefficient for this relationship was r(1000) = 0.198, p = 0.009.
Access to dental care, including regular dental check-ups and the availability of professional
paediatric dental services, was significantly associated with lower prevalence and severity of
dental caries, with a correlation coefficient of r(1000) = -0.203, p = 0.007, emphasising the
importance of access to preventive and treatment services.

Table 3 further shows that behavioural and cultural factors, such as family involvement in oral
hygiene practices and the cultural consumption of sweet foods during celebrations, significantly
influenced dental caries prevalence, with a correlation coefficient of r (1000) = 0.174, p = 0.015.
Additionally, risk factors related to caries prevalence, including symptoms such as tooth pain,
visible cavities, and bleeding gums, were positively associated with the severity of dental caries,
as indicated by a correlation coefficient of r(1000) = 0.229, p = 0.004. These findings underline
the significant associations between these variables and dental health outcomes in children.

Table 4: Summarises the correlation findings for each hypothesis, demonstrating significant
associations between the variables and dental caries prevalence and severity.

Hypotheses Corre!ation Significance

Coefficient (r) (p-value)
H1: Demographics and Socioeconomic Factors  r(1000) = 0.215 p=0.011
H2: Oral Hygiene Practices r(1000) = -0.187 p=0.023
H3: Dietary Habits r(1000) = 0.198 p =0.009
H4: Access to Dental Care r(1000) = -0.203 p =0.007
H5: Behavioural and Cultural Factors r(1000) =0.174 p=0.015
H6: Risk Factors Related to Prevalence r(1000) = 0.229 p =0.004

Discussion

The cross-sectional survey conducted in Tripoli and Derna involved 1,000 participants, evenly
distributed between the two cities, to investigate the demographic distribution and factors
influencing oral health among children. The study included male and female participants across
various age groups. Parental education levels revealed a predominance of secondary and
technical education, with fewer parents attaining primary or postgraduate qualifications. Family
income levels varied, with moderate and high-income families being the most represented.
These findings underscore the diversity in socioeconomic backgrounds and educational
attainment among the participants, which could significantly influence oral health practices and
outcomes. The study aligns with prior research, including Ballo et al.* and Aloshaiby et al.®,
which highlight the critical role of socioeconomic determinants in shaping health behaviours
and access to care.

Oral hygiene practices, dietary habits, and associated factors, summarised in Table 2, revealed
notable trends. Tooth brushing frequency was consistent among participants, with the use of
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fluoride toothpaste slightly less frequent. Dietary behaviours showed a higher consumption of
sugary snacks and beverages, coupled with a lower preference for non-sweet snacks such as
fruits and vegetables. Risk factors, including frequent tooth pain and visible cavities, were
prevalent among participants, reflecting gaps in preventive care and dietary management. These
findings are consistent with studies by Elzahaf et al.®> and Khan et al.®, which emphasise the
need to address behavioural, dietary, and socioeconomic factors to improve oral health
outcomes. Practical implications include prioritising community-level interventions to increase
fluoride availability, dietary education, and access to preventive dental services, aligning with
global recommendations for enhancing oral health in resource-limited settings.

The study revealed that demographic and socioeconomic factors, including parental education
level, family income, and child’s age, were significantly associated with the prevalence and
severity of dental caries, with a correlation coefficient of r(1000) = 0.215, p = 0.011. These
findings suggest that higher parental education levels and family income are likely to be
associated with a lower prevalence of dental caries, potentially due to increased access to dental
care and awareness of oral hygiene practices. The influence of socioeconomic factors aligns
with prior research by Elzahaf et al.> and Lemamsha et al.*?, which highlighted the role of
education and financial resources in shaping health behaviours in Libyan populations.
However, the variation in these associations could be influenced by regional disparities in
healthcare infrastructure, as noted by Aloshaiby et al. (2024). While this study corroborates
some existing literature, differences in findings might reflect specific local contexts or
methodological approaches. Addressing these socioeconomic disparities could enhance public
health strategies targeting paediatric oral health.

The study also demonstrated that oral hygiene practices, including frequent tooth brushing, the
use of fluoride toothpaste, and mouth rinsing after meals, were inversely correlated with the
prevalence and severity of dental caries, with a correlation coefficient of r(1000) = -0.187, p =
0.023. Improved oral hygiene behaviours appear to mitigate the risk of dental caries, supporting
previous findings by Alragiq et al.? and Ballo et al.*, which emphasised the protective effects
of regular oral hygiene practices. These findings likely reflect the benefits of consistent
preventive care and public health education. However, the results also underscore potential gaps
in adherence to recommended oral health practices, which could vary due to cultural norms or
limited access to resources, as highlighted by Lemamsha et al.® Practical implications of these
findings include the need for targeted oral health education campaigns to enhance parental
awareness and promote preventive care, as well as improved accessibility to fluoride products
and dental services in underserved regions.

The study found that dietary habits are significantly associated with dental caries prevalence and
severity. Frequent consumption of sugary snacks and beverages was positively correlated with
higher rates of dental caries, while regular consumption of non-sweet snacks, such as fruits and
vegetables, demonstrated a protective effect (r(1000) = 0.198, p = 0.009). These findings align
with prior research by Ballo et al.' and Lemamsha et al.'?, which identified sugar-rich diets as a
critical risk factor for poor oral health among Libyan children and adults. However, the negative
association with non-sweet snacks may be influenced by dietary patterns unique to this study's
population, illustrating possible regional variations. It is plausible that the protective role of fruits
and vegetables could also reflect broader health benefits that extend beyond oral health. Practical
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implications of these findings include the necessity for community-level interventions to reduce
sugar consumption and promote healthy dietary practices in schools and homes.

The study revealed that access to dental care, including regular dental check-ups and the
availability of professional paediatric dental services, is significantly associated with lower
prevalence and severity of dental caries (r(1000) = -0.203, p = 0.007). These results are
consistent with findings by Aloshaiby et al.”> and Alragiq et al.?, which emphasised the critical
role of preventive dental care in mitigating oral health issues. However, the variability in access
across different socioeconomic groups in Tripoli and Derna may explain some discrepancies
between this study and previous findings. It is possible that limited availability of paediatric
dental services in underserved regions may exacerbate inequalities in oral health outcomes.
These findings suggest the importance of expanding access to affordable dental care services
and implementing school-based dental health programmes.

The findings further indicate that behavioural and cultural factors, including family
involvement in oral hygiene practices and the cultural consumption of sweet foods during
celebrations, are significantly associated with dental caries prevalence (r(1000) = 0.174, p =
0.015). The results align with research by Elzahaf et al.® and Lemamsha et al.*!, which
highlighted the role of family and cultural practices in shaping health behaviours among Libyan
populations. However, differences in how oral hygiene practices are implemented across
households may influence the strength of these associations. Family involvement in tooth
brushing appears to mitigate risks, yet cultural norms promoting sweet consumption during
celebrations may counteract these benefits. Practical implications include the development of
culturally sensitive oral health education initiatives that address these dual influences.

Lastly, the study found that risk factors such as tooth pain, visible cavities, and bleeding gums
were positively correlated with the severity of dental caries (r(1000) = 0.229, p = 0.004). These
findings are consistent with studies by Khan et al.® and Abdalrahman,* which reported similar
associations between untreated dental symptoms and increased caries severity. It is possible
that these symptoms not only reflect existing oral health issues but also serve as indicators of
delayed dental care, particularly in populations with limited healthcare access. These findings
underscore the importance of early detection and treatment of dental symptoms to prevent
worsening outcomes. Practical implications include implementing regular school-based oral
health screenings and increasing public awareness of the importance of addressing early signs
of dental issues.

Strengths and limitations

The study demonstrates notable strengths in its methodological design and scope, which could
enhance its contribution to the understanding of dental caries prevalence and associated risk
factors among children in Libya. The cross-sectional approach, involving a large and
representative sample of 1,000 participants evenly distributed between Tripoli and Derna,
ensures that findings reflect diverse socioeconomic and cultural contexts. Additionally, the
inclusion of multiple factors—demographic, socioeconomic, dietary, behavioural, and
cultural—provides a comprehensive analysis of the determinants of dental caries. The use of
validated questionnaires and the integration of data collection methods, such as face-to-face
surveys and online Google Forms, enhance the study's reliability and accessibility. Moreover,
employing statistical techniques, including correlation analyses, allows for a robust

Sharwes Sci J. 2025; 6:15-32. https://journ.nu.edu.ly/index.php/sharws



Giuma et al. 30

examination of associations between variables, thereby offering valuable insights for targeted
interventions. These methodological strengths underscore the study’s potential to address gaps
in existing literature and contribute to regional oral health strategies.

Despite its strengths, certain limitations could impact the generalisability and scope of the
study. The reliance on convenience sampling may have introduced selection bias, as
participants were primarily drawn from dental clinics and social media platforms. This
sampling technique, while practical, could limit the representation of children who do not
regularly visit dental clinics or have limited access to social media. Furthermore, the cross-
sectional nature of the study restricts the ability to establish causality between variables, as it
captures data at a single point in time. For instance, while correlations between dietary habits
and caries prevalence are evident, longitudinal studies would be required to confirm causal
relationships. In addition, self-reported data on dietary habits and oral hygiene practices may
be subject to recall bias, potentially affecting the accuracy of the findings.

Another limitation lies in the geographical focus of the study, which was restricted to Tripoli
and Derna. While these cities represent urban centres in Western and Eastern Libya, rural areas
were not included, potentially overlooking variations in dental health determinants across
different settings. Similarly, the study did not account for genetic or environmental factors,
which could influence dental caries risk and may have provided a more nuanced understanding
of the observed associations. Moreover, the study’s reliance on caregiver-reported information
for younger children may have introduced subjective bias, as responses might reflect
caregivers’ perceptions rather than children’s actual behaviours. Addressing these limitations
in future research could enhance the robustness and applicability of findings, particularly in the
development of comprehensive oral health policies for diverse populations.

Practical Implications

The study’s findings could have significant practical implications for public health initiatives and
policy development in Libya. Addressing the association between socioeconomic factors and dental
caries prevalence could inform targeted interventions, particularly in communities where income
inequality and limited access to education persist. Policymakers could develop subsidised dental
care programmes and provide oral health education tailored to lower-income families, potentially
mitigating disparities in oral health outcomes. Moreover, integrating oral health education into
school curricula could improve awareness among children and their caregivers. Such educational
efforts might emphasise the importance of regular tooth brushing, fluoride toothpaste usage, and
reduced consumption of sugary snacks, thereby addressing key risk factors identified in this study.
Furthermore, collaborating with community organisations to distribute affordable dental hygiene
products could increase access to preventative measures in underserved areas.

Improved access to dental care services could also enhance oral health outcomes, particularly
through the establishment of mobile dental clinics in rural regions. Findings highlighting the
inverse relationship between regular dental check-ups and caries severity suggest that
expanding access to preventative care could play a crucial role in addressing oral health
disparities. Similarly, incentivising paediatric dentists to work in underserved areas might
address gaps in service provision. In addition, government funding for routine oral health
screenings in schools could allow early detection and treatment of dental issues, reducing long-
term healthcare costs. These findings underscore the potential for multi-level interventions
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involving policymakers, healthcare providers, and community organisations to create a
comprehensive framework for oral health improvement.

Findings from this investigation could enhance understanding of the determinants of paediatric
oral health in Libya, offering critical insights for policymakers and healthcare providers. In
future, these findings may inform the development of targeted interventions, such as fluoride
programmes, dietary education campaigns, and parental awareness initiatives. Furthermore, this
research could contribute to global efforts addressing paediatric dental caries in resource-
limited settings by providing evidence-based recommendations applicable to similar contexts.

Recommendation for the future studies

Future studies could focus on longitudinal designs to investigate how dental caries risk factors
evolve over time among children in Libyan cities. A longitudinal approach might offer deeper
insights into the causal relationships between socioeconomic conditions, dietary habits, and oral
health outcomes. Additionally, examining how oral hygiene practices and access to dental care
interact with cultural norms, such as the consumption of sweet foods during celebrations, could
provide a nuanced understanding of behavioural influences. Further exploration of geographic
disparities in dental care access, particularly between urban and rural settings, might also clarify
regional variations in caries prevalence. Such research could inform region-specific strategies
for reducing oral health inequalities.

Future research could also incorporate qualitative methods, such as interviews with caregivers
and focus groups with children, to explore barriers to effective oral hygiene practices and dental
care utilisation. Moreover, expanding the study to include additional Libyan cities or rural
areas might enhance the generalisability of the findings. The integration of genetic and
environmental factors into future studies could also provide a broader perspective on caries risk
among children. Finally, leveraging advanced technologies, such as artificial intelligence and
geospatial mapping, could offer innovative ways to identify high-risk populations and optimise
intervention strategies. These recommendations emphasise the need for multidisciplinary
approaches to address the complex determinants of dental caries in Libya.

Conclusion
The study has provided valuable insights into the prevalence and influential risk factors of

dental caries among children under 18 in Tripoli and Derna, Libya. Through a cross-sectional
survey involving 1,000 participants, including parents of younger children, the research has
highlighted significant associations between socioeconomic factors, dietary habits, oral hygiene
practices, and caries prevalence. Parental education levels and family income have shown a
clear connection to dental health outcomes, while improved oral hygiene behaviours and
reduced sugary snack consumption appear to correlate with lower caries rates. These findings
emphasise unique regional characteristics that may contribute to these health disparities.

Future implications of this research could inform targeted public health interventions aimed at
reducing caries prevalence in Libyan children. For example, the development of education
campaigns focused on improving parental knowledge of oral hygiene practices and dietary
choices might be beneficial. Furthermore, greater investment in accessible paediatric dental
care, particularly in under-resourced areas, could address identified barriers to regular dental
check-ups. The study's comprehensive approach to examining both behavioural and
environmental factors offers a robust foundation for designing regionally tailored health

Sharwes Sci J. 2025; 6:15-32. https://journ.nu.edu.ly/index.php/sharws



Giuma et al. 32

programmes that are grounded in empirical evidence and sensitive to local socioeconomic
conditions. Consequently, these efforts could contribute to broader efforts to improve paediatric
oral health and overall well-being in similar contexts.
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