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Abstract Original Research Article

Dental caries is the most common disease in children and up to eight times more prevalent than asthma ranked the
second among all the common diseases in the world. The food habits and some types of food play an important role in
induce dental caries. The objective of this study is to assess the relationship between, dietary intake, dietary habits,
oral hygiene practices and dental caries during childhood. A cross-sectional study was conducted on a sample of 150
children that were selected at random from public hospitals in Benghazi, Libya. Data was obtained by using a
guestionnaire containing information about the number of carious teeth, dietary intake, habits and oral hygiene habits.
The relationship between the risk factors and dental caries was modelled using, Statistics Package Social Science
(SPSS). There was a significant statistical difference in the average dental caries among children at (P<0.05) according
to sugar amount consumption (P=0.02), as well as to tooth brushing per day (P= 0.03). The average dental caries
decreased with increase in times of tooth brushing per day. The prevalence of dental caries in children was an average
of 3 carious lesions. Socio-demographic factors, dietary and oral hygiene habits were associated with dental caries.
Keywords: Dietary intake, Dietary habits, Oral hygiene, Dental caries, Childhood.
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INTRODUCTION

The current definition of oral health involves
the ability to speak, smile, smell, taste, touch, chew,
swallow and convey a range of emotions through facial
expressions with confidence and without pain and
discomfort. Dental caries stands out as a highly
prevalent oral condition that affects oral health of
children in different age groups and socioeconomic
strata. Dental caries is a very common and important
public health problem in children and oral health can
play an important role in nutritional intake and general
health status [1, 2]. As dental caries can eventually lead
to tooth loss, which in turn impairs the chewing ability,
causing avoidance of hard and fibrous foods, including
fruits, vegetables and whole grains [3]. Dental caries is
the most common disease in children and up to eight
times more prevalent than asthma ranked the second
among all the common diseases Furthermore, caries
have been experienced by about 60-90% of children of
school age all around the world. According to the
American Dental Association, Early Childhood Caries
(ECC), (cavities) is an infectious disease defined as the
presence of one or more decayed, missing (due to
cavities) or filled tooth surfaces in any primary tooth in

a preschool-age child between birth and 71 months of
age (5 years and 11 months) [4]. Dietary sugars are a
significant cause of caries initiation and development in
children. The consumption of some foods, like sweets,
ice cream and free sugars which include added sugars
and sugars naturally present in honey, syrups and fruit
juices which have highly fermentable carbohydrates
may lead to an increased risk of dental caries [5, 6]. The
association of dental caries to excessive sugar intake
has been affirmed by an expert panel of the World
Health Organization, whose members reviewed the
strength of evidence linking dietary factors to caries in
2003. The panel reported an increased risk of caries
associated with frequent and total intake of simple
sugars [7]. The WHO in 2013 [8] recommends that
both adults and children should reduce the intake of free
sugars to less than 10% of total energy intake. In
particular, items such as confectionery, cookies/biscuits,
cake, sugar-sweetened beverages, and dried fruits are
considered to be highly cariogenic. On the other hand,
fresh fruit is considered to be low in carcinogenicity
and items such as nuts, vegetables, and cheese and other
dairy products are considered to be non- cariogenic.
According to the WHO [8], the unhealthy dietary
messages to children must be limited and prevented
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because the advertisements aimed to promote the
consumption of sugary foods and beverages play an
important role in the increased level of sugar intake in
developing countries [9]. Radio and/or television
usually broadcast some advertisements promoting
unhealthy dietary habits and under the influence of such
advertisements people may use an increased level of
unhealthy ingredients and food in their children’s diet
for instance, they may use more sweets for feeding
children, and even they may use sweets as rewards.
Additionally, people may use more sugar while
preparing foods [10, 11].

Moreover, carious lesions are more prevalent
in children of school age because they usually do not
have proper dietary habits and they do not practice oral
hygiene effectively and regularly [7]. Approaches to
prevent dental caries include reducing dental plaque
levels, correct oral hygiene and changing dietary intake,
habits, patterns and frequency. In addition, fluorides are
very effective in preventing dental caries, including
fluoride toothpaste, water fluoridation, fluoride mouth-
rinse and professional topical fluoride application,
primarily by inhibiting mineral loss from the tooth. As a
general consideration, both fluoridated water and
fluoride toothpaste should be recommended. While
additional methods such as professional fluoride
application and the use of fluoride releasing dental
materials can be recommended for patients at a high
risk for caries [12, 13]. Also, recent data show that, for
dentine, the combination of fluoride toothpaste and
topical fluoride application can be more effective than
the use of either alone [14]. According to scientific
studies, tooth decay is one of the biggest public health
problems associated with childhood, and food is one of
the main factors that help in its occurrence, as diet and
nutrition may interfere with the balance of purification
and remineralization in several ways. According to the
American Dietetic Association, nutrition is an integral
part of oral health as a "synergistic relationship" [15].
From this standpoint, we decided to study the level of
correlation between dietary factors, lifestyle and tooth
decay to find out the level of awareness among parents
in the city of Benghazi and whether it reflects positively
or negatively on the health of children’s teeth, and
whether or not the rate of caries is high or not to come
out with nutritional guidelines and circulate them to the
community. The significance of this study comes first
to find out the prevalence of tooth decay among
children in the age group from (2-16 years) in the city
of Benghazi, in fact the main goal is not quantitative
knowledge, but knowledge of the awareness of parents
about this issue and we are in the twentieth century, so
we believe at first as an hypothesis that the awareness
will be great about the importance and time for children
to start brushing their teeth. As through these factors,
we will look at the relationship of food with caries, and
are they aware of this important factor, as studies have
proven. Among the factors that we study is anemia and

its close relationship with caries in the hope that there
will be cooperation with families in that.

The results of this study will be important in
raising nutritional awareness and its relationship to
tooth decay, as it is supposed to issue awareness plans
in coordination with the Nutrition Department after the
completion of this study and circulate its results to the
community to benefit from them and clarify the
relationships that appeared in the study and pay
attention to the quality of food provided to the child and
conduct educational courses for parents And children in
a clear and smooth way. Dental caries is a complex
disease process that afflicts a large proportion of the
world's population, regardless of gender, age and
ethnicity [15]. It is a major oral health problem in most
industrialized countries; the early manifestation of the
caries process is a small patch of demineralized
(softened) enamel at the tooth surface, often hidden
from sight in the fissures (grooves) of teeth or in
between the teeth. The destruction spreads into the
softer, sensitive part of the tooth beneath the enamel
(dentine). The weakened enamel then collapses to form
a cavity and the tooth is progressively destroyed. Caries
can also attack the roots of teeth should they become
exposed by gum recession [15]. Dental caries have been
experienced by about 60—90% of children of school age
all around the world, and Asian and Latin American
countries have reported higher prevalence rates [16]
The prevalence of caries is rising in Iran which is
similar to the trend observed in other developing
countries. During the last 10 years, several studies have
been conducted on primary schoolchildren in Iran
where the prevalence of caries is about 35-85% in
children [17]. In many Arab countries dental caries is
increasing over time especially since the relatively
recent economic growth, which has resulted in an
increased consumption of refined sugar [18, 19], higher
than in other developing countries [20]. We found in a
previous study a relationship which was evaluated
between dietary factors and dental caries among 6-15-
years-old children in Qatar. The study concluded that,
dental caries is a multifactorial disease. The interplay
between biological and social risk factors was
highlighted in the study [21], in which the mother’s
educational level and previous access to dental care
services in Qatar were associated with dental caries in a
population of Qatari school children residing in Doha
and suburban areas. The results of this study indicated
that children with mothers with lower educational levels
had more caries than children with mothers with higher
educational levels [21]; however, these results were
statistically nonsignificant. The reported results of this
study are in agreement with other previous ones, which
showed that the degree of schooling of the child’s
guardian, especially the level of schooling of the
mother, appears to be a risk indicator for dental caries
in children [22-24] Diet and nutrition are major
multifactorial environmental factors in the etiology and
pathogenesis of oral diseases. As they may affect the
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development and integrity of the oral cavity and the
progression of oral diseases include dental caries. As
stated by the Surgeon General’s report Oral Health in
America [25]. The interest of dietary effects on dental
caries has existed for more than 50 years. A study has
been done in 1954 about the effects of high sugar
consumption and timing of sugar ingestion showed that
the addition of sugar to the diet caused increased caries
activity, but the degree was very dependent on the
consistency of the sugar [26]. Children generally
consume diets which are rich in sugars like sweets,
candies, cakes, colas etc. and a lot of awareness has
been raised since many years about the ill effects of
such food products on teeth has occurred [27]. The
relation between diet, nutrition, oral health and disease
can best be described as a synergistic 2-way street. Diet
has a local effect on oral health, primarily on the
integrity of the teeth, pH, and composition of the saliva
and plaque. Nutrition, however, has a systemic effect on
the integrity of the oral cavity, including teeth,
periodontium (supporting structure of the teeth), oral
mucosa, and alveolar bone. Alterations in nutrient
intake secondary to change in diet intake, absorption,
metabolism, or excretion can affect the integrity of the
teeth, surrounding tissues, and bone as well as the
response to wound healing [28]. Sugars are undoubtedly
the most important dietary constituent and the factor
studied most often in the development of dental caries.
The term ‘sugars’ refers to all mono and disaccharides
while the term ‘sugar’ only refers to sucrose which is
the major dietary factor affecting dental caries
prevalence and progression [29] the term ‘free sugars’
refers to all mono and disaccharides added to foods by
manufacturer, cook or consumer, plus sugars naturally
present in honey, fruit juices and syrups and the term
‘fermentable carbohydrate’ refers to free sugars,
glucose polymers, fermentable oligosaccharides and
highly refined starches [30]. Fresh fruits contain
various sugars and may be capable of causing caries
under some conditions. Fruits may participate in the
caries process, however, as consumed as part of the
mixed human diet there is little evidence to show fruit
to be an important factor in the development of dental
caries and are likely to be much less cariogenic than
most sucrose rich snack foods consumed by children.
Hence citrus fruits have not been associated with dental
caries. Studies have shown that, fresh fruits appear to be
of low cariogenicity and citrus fruits have not been
associated with dental caries [29]. Fruit juice and
flavored drinks, especially aerated beverages like cola
have a much greater cariogenic potential because of
their high sugar content and the way they are often
consumed. They are offered frequently to children
because of their high acceptance, low cost, and the
belief by parents that they are nutritious [31]. One
hundred percent fruit juice has also been associated
with caries. Data from children aged 2 to 10 years who
participated in National Health and Nutrition
Examination Survey (NHANES) suggest that children
who consume more than 17 o0z 100% juice are more

likely to have caries than those who are high water or
milk consumers [32]. Conversely, in a cohort of low-
income African- American children, 100% fruit juice
was found to be protective of caries [33] Given that
100% fruit juice contains about the same amount of
sugar as the average sugar sweetened beverages. Dried
fruit may potentially be more cariogenic since the
drying process breaks down the cellular structure of the
fruit, releasing free sugars also dried fruits tend to have
a longer oral clearance [34]. Milk is another most
frequently consumed food among school children. The
sugar found in milk (lactose) is not fermented to the
same degree as other sugars [20]. In addition, the high
concentrations of calcium, phosphorus and phosphor-
proteins in milk will help to prevent dissolution of
enamel and other antibacterial factors in milk,
principally casein, is likely to be protective as well and
may interfere with the oral microbial flora. Starch often
is regarded as a relatively low cariogenic carbohydrate.
It may be highly refined or consumed in its natural state
and sometimes consumed raw (e.g. in fruits and
vegetables) but is largely consumed in a cooked form.
Human and animal experiments have found that starchy
foods such as rice, potatoes, pasta, and bread have very
low cariogenicity. However, if starch is finely ground,
heat treated, and eaten frequently, it can cause caries,
but lesser than sucrose. Additionally, starch that is
retained on the teeth long enough to be hydrolyzed by
salivary amylase also can be broken down to mono and
disaccharides and consequently metabolized by bacteria
[35]. Carbohydrates, glucose polymers (glucose syrups
and maltodextrins) are increasingly being added to
foods in industrialized countries. Evidence on the
cariogenicity of these carbohydrates is sparse. Studies
suggest that maltodextrins and glucose syrups are
cariogenic.  Also  there is evidence that
fructooligosaccharides, which are more widely
available in foods, are as acidogenic as sucrose [36].
Sugar alcohols (e.g., sorbitol, mannitol and xylitol) are
sweeteners that are metabolized by bacteria at a much
slower rate than glucose or sucrose or not at all. Clinical
studies have shown that xylitol chewing gum even can
reverse initial white spot lesions on teeth [37]. Cheese,
evidence exists that certain foods besides milk may be
protective against caries. Aged cheese has been shown
to be protective because it stimulates salivary flow and
raises the calcium, phosphorus, and protein content of
plaque [38]. Dietary fluoride principally comes from
drinking water, but seafood, coffee, grapes, raisins,
potato and tea leaves are also rich sources. Ingested
fluoride becomes incorporated into enamel during tooth
formation, increasing the resistance of the tooth to
decay. This pre-eruptive mode of action affects the
primary dentition in utero and the permanent dentition
up to the age of 6 years. However, the main protection
from dietary fluoride is the lifelong localized intra- oral
effect. Fluoride promotes the remineralization of
damaged enamel and also inhibits bacterial metabolism
of sugars [39]. The benefits to the teeth of exposure to
fluoride are therefore life -long. Where natural water
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supplies are low in fluoride, it may be added to an
optimum concentration of 1 mg/l as a caries preventive
measure. Murray et al. 1991 have reviewed the
published data on the effect of water fluoridation on
caries and have concluded that on average water
fluoridation reduces dental caries by 50%. Water
fluoridation is a Cost-effective public health measure
because it reaches the entire population [40] In a study
of 5-year-old children residing in north east England
Carmichael et al. 1989, have demonstrated that water
fluoridation is effective in reducing dental caries across
social classes and, in terms of the number of teeth saved
per child, the benefits are greatest in the lower social
classes. Fluoride repairs the damage caused by acids
produced by plaque bacteria but does not remove the
cause of caries, i.e. dietary sugars. [41]. A study
conducted in the United Arab Emirates, in four emirates
- Abu Dhabi, Dubai, Sharjah and Ajman to assess
fluoride concentration in tap water, mineral bottled
water and popular cold beverages in the U.A.E. The
study concluded that Fluoride levels in drinking water
should be within the recommended and accepted levels
to prevent dental caries. The less than recommended
fluoride level in drinking water (both tap + bottled) as
well as beverages poses wider implications for an
effective and comprehensive fluoride program for caries
prevention in children [42]. Carbohydrates exert their
effect in promoting dental caries by serving as a
substrate for caries-producing streptococci, it is
apparent that for older children as well as for infants
that not only the total quantity but the form of the
carbohydrate and the frequency of consumption are
important. A single piece of sticky candy may adhere to
the teeth for almost an hour. In the case of sugars that
are not in sticky form, a specified amount consumed at
one time is likely to be less conducive to formation of
dental caries than the same amount consumed in small
portions throughout the day. Considerable evidence
exists that between- meal snacks favor development of
dental caries [43] Finally, eating frequency, particularly
constant grazing or sipping of foods and beverages, is
also caries promoting [44]. In a recent study was
mentioned by Palmer C et al, 2010 [45] in a diverse
sample of children aged 2 to 6 years, eating frequency
was associated with severe Early Childhood Caries. The
form of the fermentable carbohydrate directly
influences the duration of exposure and retention of the
food on the teeth. Prolonged oral retention of cariogenic
components of food may lead to extended periods of
acid production and demineralization and to shortened
periods of remineralization [46, 47]. Liquid sugars, such
as those found in beverages and milk drinks, pass
through the oral cavity quickly with limited contact
time to tooth surfaces. However, fluid intake patterns
can influence the caries risk. As holding sugar-
containing beverages in the oral cavity for a prolonged
time or constant sipping of a sugared beverage increases
the risk of caries. Whereas long-lasting sources of
sugars, such as hard candies, breath mints, and
lollipops, have extended exposure time in the oral

cavity because the sugars are gradually released during
consumption. The longer it takes a food to clear the
mouth the longer the drop in pH will remain increasing
the risk of caries. However, the adhesiveness or
‘stickiness’ of a food is not necessarily related to either
oral retention time or cariogenic potential. There is
evidence to show that the amount and frequency of
consumption of high sugar drinks (with low
stickiness/oral retention) are associated with increased
risk of dental caries [48, 49]. A study conducted in
Saudi Arabia on dental caries among primary school
children showed that children mixed-fed with both
breast milk and powdered milk, and habituated to
sleeping with bottle in mouth experienced 4.4-folds
higher dental caries compared to children not practicing
this habit. In addition, lack of mixed feeding such as
less consumption of fresh fruits and frequent
consumption of soft drinks and flavored milk, and
consuming two or more sugary snack items between
meals were predominantly associated with dental caries
experience [50]. The frequency of consumption seems
to be a significant contributor to the carcinogenicity of
the diet as mentioned by Bowen et al., 2012 [51,52-55],
and this study concluded that it is not the frequency of
ingestion that is related to the development of caries but
the time that sugars are available to microorganisms in
the mouth. A Libyan study conducted in 2011 to
investigate any association between dental caries and
potential dietary risk factors in Libyan schoolchildren
aged 12 years, showed that (42%) of the subjects who
experienced dental caries had a frequent consumption
of fruit-based sugared drinks [56]. Higher frequency
means more demineralization and less remineralization.
The duration of the decrease in pH after intake of a
cariogenic food is an important confounder in this
relation. Traditionally, and in many educational models,
the decrease in pH lasts 30 min, PH telemetry
measurements; however, show that after plaque is a few
days old, the decrease in pH can last for several hours,
unless the site is actually cleared by a stimulated
salivary flow or by removal of impacted food [57, 58].
Malnutrition is a multifactorial disease that can have an
early onset during the intrauterine life or childhood, or
it can occur during an individual’s lifetime as a result of
poor nutrition. It affects the oral health and a poor oral
health in turn, may lead to malnutrition. Malnutrition
appears to have multiple effects on the oral tissues and
the subsequent oral disease development. It affects the
development of the oral cavity and the progression of
the oral diseases through an altered tissue homeostasis,
a reduced resistance to the microbial biofilms and a
reduced tissue repair capacity [59, 60]. The current
study aims to determine the nutritional, health statues
and the hygiene factors related to the dental caries and
also to study the causes for that. Specific Objectives
include determining the prevalence and factors
contributing to dental caries during childhood, to assess
the association between dietary intake and dental caries
among Libyan children, to modernize the evidence of
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the dietary factors, dietary habits and oral hygiene those
cause dental caries during childhood.

METHODOLOGY

A cross-sectional study was conducted in the
city of Benghazi, Libya, from November 2019 to
February 2020, to determine the relationship between
dietary intake, dietary habits, oral hygiene and dental
caries in school-aged children. A total of 150 children
participated in the study between the age groups of 2 to
16 years. An attempt was made to include equal number
of male and female subjects. Out of the 150 children, all
of the study subjects were selected randomly from
public hospitals including, Benghazi Children Hospital
and Benghazi Medical center, as well as the children of
friends and relatives. The criteria for selection of the
study subjects were that the child should have at least
one carious tooth. The subjects were examined standing
upright and adequate lighting was used to examine the
oral cavity. Examination of the child was done by only
one student and recording of data was done by another
student. A questionnaire was filled after examination of
the child through direct interview by their
parents/guardian to collect the subject’s personal data,
socio-demographic  characteristics, anthropometrics,
medical history, oral hygiene practices and habits,
dietary habits and dietary intake by using a weekly food
frequency questionnaire. The subject’s weight and
height were measured after the completion of the
questionnaire using a calibrated weighing machine and
a stadiometer respectively. Data analysis was executed
using the Statistics Package Social Science (SPSS)
program version 20. The data analysed described
general information regarding socio-demographic
characteristics, BMI, oral hygiene and dietary habits
and dietary intake. Data was presented by, Mean,
Median, Range, Standard deviation, Frequency
distribution tables and column charts that were used to
describe and compare variables. A significance testing
such as Chi-square test (t test) was used to examine
relationships of variables. Significance level: P<0.05
was considered to be statistically significant. The
ethical clearance for the present study was obtained
from the University of Benghazi, Faculty of Public
Health, Nutrition Department. The consent from each
study subject was taken from their parents/guardian
after explaining the nature of the study. First of all, the
data was collected by the interview way, which took a
long time, and the parents began to get bored, and at the
same time there was sometimes refusal to respond
frankly and to prevent embarrassment, we avoided
confirming the answers. So, it was preferable to use the
online method of filling in as an opportunity to answer
more accurately and comfort. Secondly, we did not
obtain all investigations that required completing the
study objectives in the way was planned, where one of
the most important goals of this study was to study the
relationship of caries to iron deficiency, but we were
unable to do so. Thirdly, the majority of children were
not taking the supplement, so it was difficult to find any

association between taking the supplement and tooth
decay.

RESULTS

150 questionnaires out of 150 distributed were
filled completely and collected which gives the
response rate of  100%.  Socio-demographic
characteristics details of the children were presented in
Table (1). 53.3% of the children were males and
females were 46.7%. The majority of the children their
fathers' job was an employee, followed by 25.3% of
them their fathers' job was a businessman, only 6.7% of
the children their fathers' job was a doctor. Whereas,
44.7% of the children their mothers' job was housewife,
followed by 40.7% of them their mothers' job was an
employee, only 14.7% of the children their mothers' job
was doctor or nurse. Most of the children in this study
their family income over 500 LD, only 4% of them their
family income less 500 LD. The average age of the
children was 8.3 years (median = 8 years). The average
of dental caries among children was three teeth; with a
range from 1 tooth to 10 teeth had caries. The oral
hygiene habits and dietary information of the children
are presented in Table (2).

Regarding body mass index, seven (4.7%) of
the children were less than the 5th percentile, 50% of
them were between equal and more than the 5th
percentile to less than the 85th percentile. Also, 28% of
the children were equal and more than the 85th
percentile to less than the 95th percentile, 17.3% of
them were equal and more than the 95th percentile.
Moreover, 98% of the children eat sweets compare to
2% of them did not. Whereas, 71.3% of the children eat
in front of the TV compare to 28.7% of them did not eat
in front of the TV. However, regarding to teeth care,
30.0% of the children did not brush their teeth,
compared to 49.3% of them brush their teeth once on a
day, and 19.3% of the children brush their teeth twice
on a day, only 1.3% of the studied children brush their
teeth 3 or more times on a day. While, 35.3% of the
children brush their teeth before going to sleep
compared to 64.7% of them did not brush their teeth
before going to sleep. Also, 20.7% of the children rinse
their mouths compared to 79.3% of them did not rinse
their mouths. As shown in Table (2). The children's
distribution according to nutritional status (BMI) is
shown in Figure (1). A half percent of children had a
healthy weight, followed by 28% of them had
overweight; whereas, 17.3% of the children had obesity
compare to 4.7% of them had underweight.

Table-1: Socio-demographic characteristics of the children

Socio- demographic char. No. %
Gender

Male 80 53.3%
Female 70 46.7%
Father's job

doctor 10 6.7%
employee 102 | 68.0%
business 38 25.3%
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Socio- demographic char. No. %
Mother's job

housewife 67 44.7%
doctor & nurse 22 14.7%
Employee 61 40.7%
Income

<500 6 4.0%
500-1000 76 50.7%
>1000 68 45.3%
Age in years

Mean + SD 8.3+£3.0
Median 8.0

Range 2-16

Caries index

Mean = SD 29+17
Median 3.0

Range 1-10

Table-2: Oral hygiene habits and dietary
information of the children

No. | %

BMI
<5th percentile 7 4.7%
> 5 to <85th percentile 75 50.0%
>85 t0<95th percentile 42 28.0%
> 95th percentile 26 17.3%
Consume sweets
Yes 147 | 98.0%
No 3 2.0%
Eatin front TV
Yes 107 | 71.3%
No 43 28.7%
Brush teeth per day
0 45 30.0%
1x 74 49.3%
2X 29 19.3%
3 or more 2 1.3%
Teeth brushing before sleep
Yes 53 35.3%
No 97 64.7%
mouth rinse
Yes 31 20.7%
No 119 | 79.3%

60.0

50.0

50.0
__40.0
&
% 30,0 28.0
& 20.0 17.3

10.0 47 u

0 e L
under weight Healthy weight Overweight Obesity

Fig-1: The children's distribution according to nutritional
status (BMI)

A comparison  of  socio-demographic
characteristics among children with dental caries is
presented in Table (3). There was no significant
statistical difference in the average dental caries
between males and females (P= 0.7); in both males and
females had three teeth as the average dental caries.

Whereas, there was a significant statistical difference in
the average dental caries among age groups (P= 0.02);
in which the average dental caries are increased in older
children. The children aged between (2-4 years) had
two teeth as the average dental caries; while about four
teeth as the average dental caries in the children aged
between (11 or more). There was a significant statistical
difference in the average dental caries among the type
of fathers' job with (P= 0.000) and among the type of
mothers' job with (P = 0.006). Where the children who
their fathers or their mothers work as doctors or nurses,
had fewer dental caries with average (mean = 2 teeth)
while others jobs, the children had three or more teeth
as the average dental caries. There was a significant
statistical difference among children regarding family
income levels (P=0.01), in which two teeth were the
average dental caries among children whose family
income is under 500 LD; while average teeth caries
were three or more among children whose family
income more than 500 LD. Comparison of oral hygiene
habits and dietary information of the children with
dental caries is presented in Table (4). There was a
significant statistical difference in the average dental
caries among the children according to their BMI
percentiles (P = 0.01). Average dental caries were two
among children who had fewer than 5% of body mass
index percentile (underweight); while average dental
caries were three teeth or more among children who had
5% or more of body mass index percentiles. Whereas,
there was no significant statistical difference in the
average dental caries among the children according to
consume sweets (P=0.3) or children eat in front of the
TV with (P=0.1). About three teeth were average dental
caries among children who consume sweets or nor.
Similar results are also observed among children who
eat in front of the TV or not. However, there was a
significant statistical difference in the average dental
caries among the children according to brush their teeth
per day (P= 0.03). The average dental caries decreased
with the increase times to brush their teeth per day. But,
there was no significant statistical difference in the
average dental caries among the children according to
brush their teeth before sleep (P=0.1) or to rinse their
mouths (P=0.6). In which three teeth were average
dental caries among children who brush their teeth
before sleep or not.

A comparison of dietary intake among children
with dental caries is presented in Table (5). There was a
significant statistical difference in the average dental
caries among the children according to their meal
pattern (P= 0.007). Average dental caries were two
among children who had regular meal patterns; while
average dental caries were three teeth among children
who had irregular meal patterns. Also, there was a
significant statistical difference in the average dental
caries among the children according to snack number
(P=0.04). About two teeth were average dental caries
among children who eat one snack per day; while
average dental caries increased with snack number per
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day increase. There was a significant statistical
difference in the average dental caries among the
children according to eat junk food (P= 0.003). Where
the average dental caries were two teeth among the
children who did not like junk food, but, the average
dental caries were about three teeth among the children
who like junk food. As well, the supplement has a
significant statistical difference in the average dental
caries among the children. The average dental caries
were two teeth among the children who take the
supplement compare to three teeth among the children
who did not take the supplement. There was a
significant statistical difference in the average dental
caries among the children according to sugar amount
consumption (P=0.02). The average dental caries were
two teeth among the children who consume one spoon
of sugar. About three teeth were the average dental
caries among the children who consume two or more
spoon of sugar, in which the average dental caries
increase with the increase in consumption of sugar.
However, there was no significant statistical difference
in the average dental caries among the children

according to drink milk before sleep. About three teeth
were the average dental caries among the children who
drink milk before sleep or not. Similar results are also
observed among children who drink one cup of juice or
more (P= 0.5). The average dental caries were about
three teeth among the children who drink one cup of
juice or more. As shown in Table (5). Figure (2) shows
the distribution of the average dental caries according to
children's age groups who take the supplement. There
was no significant statistical difference in the average
dental caries among the children according to the
children's age group who take the supplement (P=0.2).
About two teeth were the average dental caries among
children aged group 1-5 years and 6-10 years. While the
average dental caries was one tooth among children
aged group 11-15 vyears. Figure (3) shows the
distribution of children according to the common shack
liked. About 25% of the children like to eat cake as a
snack; followed by 17.3% of the children like to eat a
sandwich as a snack. From 6% to about 9% of the
children like to eat French fries, Pizza, aside, and
pastries.

Table-3: Comparison of socio-demographic characteristics among children with dental caries

Socio- demographic char. | Mean £ DS | P value

Gender P=0.7

Male 2.98+1.8

Female 290+15

Age in years P =0.02*

2-4 2+1.1

5-7 2817

8-10 3.3+19

11 or more 35+13

Father's job P =0.000*

doctor 2+0.9

employee 27+15

business 3.8+£1.9

Mother's job P =0.006*

housewife 34+18

doctor & nurse 22+1.2

employee 26+15

Income P =0.01*

<500 21+14

500-1000 3517

>1000 2715

Table-4: Comparison of oral hygiene habits and dietary information of the children with dental caries

Mean = DS | P value

BMI percentiles P =0.01*

<5th percentile 1.8+0.8

> 5 to <85th percentile 3%x15

>85 to<95th percentile 28+1.6

> 95th percentile 3.7+21

Consume sweets P=03

Yes 3.0+13

No 25+1.1

Eat in front of TV

Yes 31+16 P=0.1

No 2719

[ © 2021 Scholars Journal of Dental Sciences | Published by SAS Publishers, India

209




Salima Elfagi et al., Sch J Dent Sci, Aug, 2021; 8(7): 203-216

Table-5: Comparison of dietary intake among children with dental caries

Mean of dental caries

Mean = DS | P value
Brush teeth per day
0 36+19 P =0.03*
1x 28+16
2X 2714
3 or more 20+£0.1
Teeth brushing before sleep
Yes 28+15 P=0.1
No 3+17
mouth rinse
Yes 28+13 P=0.6
No 29+17

3.0

2.5

2.0

1.5

1.0

0.5

0.0

Mean + DS | P value
Meal pattern P =0.007*
regular 24+14
irregular 3.3+1.8
Snack number P =0.04*
1 24+17
2 29+15
3 33+18
More than 3 45+£17
Junk food
Yes 33116 P =0.003*
No 23+17
Supplement
Yes 20+11 P =0.008*
No 3.1+17
Sugar amount
1 23+12 P =0.02*
2 28+17
3 32116
Drink milk before sleep
Yes 3.1+17 P=04
No 28116
Juice amount
1 28+19 P=05
2 32+15
More than 2 27+1.0

6-10

Age groups in years

1.3

11-15

Fig-2: Distribution of the average dental caries according to children's age groups who take the supplement
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Fig-3: The distribution of children according to the common snack liked

DISCUSSION

Gender-wise, proportion of males was slightly
higher than females in this study, although the
difference in caries number between the two groups was
not statistically significant. A study was conducted in
Benghazi, Libya in the early 1990’s to assess the oral
health practices and dental caries among pupils, also
found that the prevalence of dental caries was slightly
higher in boys than girls, however the difference was
not statistically significant [69]. Another study was
conducted in Northern Appalachia to assess sex
disparities in dental caries, found that young girls
experienced greater protection compared to boys.
Informal evidence from oral health professionals
indicates that greater cultural importance is placed on
girl’s dental aesthetics, which is consistent with the
significantly lower caries indices observed in girls [70].
While another Libyan study was conducted in Tripoli,
in 2019 to observe the prevalence of decayed teeth in
relation to different socio-demographic variables, found
that there was a significant difference in the prevalence
of dental caries according to sex of children which was
higher in girls than boys [71]. Since parents play an
important role in the formation of their children's oral
hygiene habits, socio-economic factors, like parental
occupational status, parental educational levels, and
family income influence likelihood of dental caries in
children. In the present study, parents who did not have
a higher educational and occupational attainment, their
children had the highest number of caries. Children who
have parents with a higher occupational status presented
the lowest caries. A cross-sectional study in Switzerland
showed that parental occupations with higher
professional level were significantly inversely
associated with the prevalence of caries in children aged
36 to 71 months [72]. In a study conducted among
Egyptian children, there was an inverse significant
correlation between parental educational level and
dental caries in children [73]. Studies have found that

uneducated, unemployed or low income mothers feed
their children since they were infants either too much or
frequently which lead to establishing bad future eating
patterns in children hence leading to early childhood
caries. Marshall et al. reported that caries exists in
young children of low socio-economic status, and that
both mother’s education and occupation were closely
associated with caries experience in children [74],
which is in agreement with a study conducted among
preschool children in Saudi Arabia which found that
mother’s educational level appeared to have higher
association with caries prevalence in their children even
than the father’s educational level [75]. These studies
explain the findings in our results which demonstrate an
increased awareness of health practices in children of
occupied, highly educated mothers. On the other hand,
no association was observed between maternal
employment and dental caries in Japanese, Brazilian,
South African, Mongolian, preschool children [76-79].
There was a higher prevalence of dental caries among
children of high and middle income families, while a
low prevalence was found among children of low
income families. Studies have found a significant
relationship between dietary patterns and socio-
economic indicators where consumption of ‘healthier’
dietary pattern were associated with children from the
lower income group and consumption of ‘unhealthy’
dietary patterns was more among the higher income and
higher education group [80]. In another study it was
found that children of lower socioeconomic status had
less diverse diets but ate less snack foods than children
of higher socioeconomic status [80]. The reason for
more frequent consumption of unhealthy diets such
sweets, cakes, colas and others among children from the
rich socio-economic status group may be due to its easy
availability they being able to afford it when compared
to children from the poor socio-economic group.
However, Barker and colleagues found that lower
income and socioeconomic status in general was
associated with less fruit and vegetable consumption
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compared to high fat sugary foods that are often
associated with caries risk in children [81]. Another
study demonstrated the opposite findings in which
children of higher socioeconomic group were at a lower
risk of caries however, children from lower
socioeconomic status family showed a greater risk for
developing dental caries [82]. In our study there was a
significant difference in dental caries experience
according to age groups, in which the number of caries
increased in older children. In this study, the number of
dental caries was lower in younger children which
gradually increased with age to be higher in older
children. This finding might be justified by considering
the fact that as children grow into their adolescent
years, they become more responsible for their own
nutrition and what they choose to eat, their influenced
by their peer’s diet as well as unhealthy food advocates
on social media and parents might as well have less
control on what foods and drinks they are consuming
whether their children are eating inside or outside the
house, and hence they obtain more access to junk and
fast foods, refined carbohydrates, sweets and sugary
foods, high sugar drinks like juice and sodas increasing
their chance of dental caries. A study conducted in
Lebanon on preschool children reported similar results
in which the prevalence of proximal caries seems to be
higher in older children within the sample, and it could
be explained by the changes in diet that accompany the
child’s growth; a child capable of accepting or rejecting
certain foods, may indulge in a more cariogenic diet
than a younger child ingesting a parent chosen menu
[83]. In 2015, epidemiology program for England
reported evidence on the relationship between dental
caries and obesity [84]. Over consumption of sugar in
its refined state is associated with dental caries,
overweight and obesity [85] Marshall, in 2007, reported
the highest proportion of tooth caries found in obese
children, and this is what our study has found, that there
is a relationship between dental caries and BMI, and
that overweight and obese children are more susceptible
to dental caries. In 2015, the WHO recommended that
ideally, added sugar consumption should be add no
more than 5% of total energy intake [86]. Several
studies have reported that the stickiness of food is the
primary factor in the initiation of dental caries. [87]. In
the present study there was no relationship between
frequent sweet consumption and dental caries because
cavities depend on the type of sweets, for example, if it
contains caramel sticking to the teeth, it may cause
cavities, and if it is just a cake that doesn’t contain
sticky substances, it will not stick for a long period on
the teeth’s surface and will not cause cavities. The
National Diet and Nutrition Survey (NDNS) reported
that children who brush their teeth twice a day have
significantly less caries than brushing less frequently
[88]. Tooth brushing is related with markedly reduced
risk of caries [89]. As less brushed away, plaque can
build up on the teeth. A buildup of plaque is a key
factor in the development of tooth decay which is
similar to the study’s results. Washing teeth before

sleep has no direct relationship to tooth decay, perhaps
because dental hygiene depends on the whole day, and
not just before sleep. As we found in the results of
previous studies regarding tooth brushing that those
who brush more than twice a day aren’t exposed to
caries. American Dental Association has recommended
that children must limit eating between meals and when
they must snack, give a preference to nutritious foods
identified by the US Department of Agriculture
(USDA) Dietary Guidelines [90]. In our study irregular
meal patterns showed a relationship with dental caries,
which means that the child returns to other foods
between the basic meals, hence an indicator of
snacking. Consumption of sugar and refined
carbohydrates frequently between meals will increase
risk of caries. Sugar is classified into several types
including, monosaccharides, out of which the most
common are glucose, fructose, and sucrose [91] Sucrose
is called arch criminal of dental caries and is the most
common form of added sugar, as it plays a major role in
dental caries [92] Sucrose produces a substance called
glucan, which forms a major component of
antimicrobial matrix of plaque [93] This is
demonstrated in our study, in which the addition of two
or more tea-spoons of sugar had a relationship with
dental caries. The Research Committee of the Canadian
Dental Association reported that milk consumption was
linked with risk reduction of caries [94]. Cow’s milk
contains lactose, but lactose is the least cariogenic of
the common dietary sugars [95], in addition milk
contains another substance including calcium phosphate
and casein that have an important role in preventing
caries Therefore, we concluded that there is no
relationship between drinking milk before bed and
dental caries, rather, milk protects against caries. There
was no significant association between dental caries and
intake of supplements, which might indicate that dental
caries development is normally a slow process with
several years of delay before the activity is observed,
for example, the level of serum [25(oH) D] at time of
caries scoring may or may not be representative of the
period when caries symptoms are developed [96]. In
other studies relationships between 25(0OH) D and
CYP2R1, DHCR7 and GC were replicated [97, 98]
When combined these SNPS were confirmed as a
strong genetic instrument for 25(0OH) D, with per allele
changes of a clinically relevant magnitude. This genetic
instrument showed no association with factors
potentially confounding the vitamin D dental caries
relationship. Therefore, in the absence of coordinated
vitamin D and outcome data this genetic instrument was
used to model a life-course difference in vitamin D
exposure for use in MR analysis. MR analysis has not
given substantive evidence for an association between
caries experience and vitamin D [99]. There is an
association between dental caries and snacks, in which
an increased number of snacks leads to increase in
average of dental caries in children this is because Ph
drop on the teeth surface from carbohydrate
fermentation by dental biofilm bacteria is etiologic to
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dental caries or in other words increase number of
snack intake leads to frequently decrease in the salivary
ph below the critical demineralization level which leads
to a suitable environment for dental caries, the results of
our study and another study agreed that snacking on
starchy food is associated with caries in children [100].

CONCLUSION

In conclusion, the present study reported on
childhood dental caries, prevalence and risk factors in
Benghazi, Libya. The prevalence of dental caries in
children was an average of 3 carious lesions. Socio-
demographic factors, parental education, occupation,
and income, oral hygiene practices and, dietary intake
and habits were positively associated with dental caries
each play a role in initiating or increasing a child’s
exposure to dental caries. Supplement intake during
childhood, however did not prevent caries later on in
children.
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