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Abstract 

Background and aims: dental caries are the most prevalent chronic disease and are caused due to complex 

interplay of behavioral, cultural, social, and dietary factors. The purpose of this study was to determine the 

prevalence of dental caries and its relation to socioeconomic variables among Libyan children in Benghazi. 

Material and method: A cross-sectional study was conducted with 207 of children aged 6-12 years in 

Benghazi, Libya. Patient’s data were recorded in a special form such as parent’s educations, employment, home 

density, family income, tooth brushing, mouth rinse, dental floss, and dental service. The diagnostic criteria for 

caries incidence were based on the oral Health Organization (WHO) Criteria. The child’s caries were measured 

by dmft and DMFT indices. Data were analyzed using SPSS version 16. A Chi-square test was used, whereas a 

p-value less than 0.05 were considered significant. Results: caries-free teeth in the permanent dentition were 

63.8%, while caries teeth were 36.2%. The DMFT in boys and girls were (1.14±0.19, and 1.28±0.19 

respectively). The (dmft) in primary dentition was higher in boys and girls (5.45±0.39 and 4.77±0.38 

respectively).  

------------------------------------------------------------------------ 

* Corresponding author.  



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2020) Volume 52, No  2, pp 84-92 

 

85 
 

No significant differences were found for the DMFT index to gender, mother
‘
s employment, and family income 

(P >0.05). However, significant differences were observed regarding the mother’s education, father’s education, 

Father
’
s employment, and home density (P <0.0001). Conclusion: the socioeconomic levels an important 

predictor of caries presence in the children. The possibility of being caries free is increased with the increscent 

in the parent’s education; therefore the public health planners should consider these findings when planning 

interventions to promote dental health education and services. 

Keywords:  Dental caries; Socioeconomic; Oral health; Libya. 

1. Introduction  

The prevalence of dental caries in the developing countries, including the Middle East, is being much higher 

than the developed countries [1]. The knowledge about oral health and patient habits has a greater influence on 

children’s oral health [2]. Although efforts are made to reduce caries incidence, it remains one of the most 

common dental diseases in childhood [3]. The most common indicator for the measurement and determination 

of caries prevalence is decayed, missing and, filled teeth (DMFT) index [4]. Index of orthodontic need (IOTN) 

which used to estimated impact of malocclusion on oral health [5]. Previous studies have been described as the 

factors related to this disease, including socio-demographic variables and oral health behavior. Recent dental 

researches have emphasized the need to collect data to caries incidence and related socioeconomic status [6]. 

There is strong evidence that socioeconomic status significantly influences the oral health, whereas low 

socioeconomic status may serve clinicians as a marker for caries risk, therefore it promotes the intensive 

preventive services, education and health activities [7, 8]. Many studies have been focused on family income, 

and showed that low income families are less likely to receive dental health care, therefore; they are more likely 

to have dental disease than children from middle-income families [2]. The educational level is considered to 

have a strong influence on the knowledge and behavior of patients regarding oral diseases [9]. A study was 

conducted in India and showed a significant association was found between caries incidence and lower parent’s 

education, employment, and socioeconomic status of the family [10]. The patients have an uneven knowledge 

level and learning opportunity, therefore it is important to assess the patients’ knowledge and establish 

education programs to reduce the number of tooth losses over the years [9]. The incidence of caries in 

Senegalese children reflects a lack of effectiveness of prevention policies and programs [11].  Despite high 

dental caries incidences among Libyans, a few epidemiological studies on caries prevalence and its associated 

factors have been published. This study aimed to assess caries prevalence and its relationships with 

socioeconomic status among 6-12 years Libyans children. 

2. Material and Methods 

A cross-sectional study was carried out in a total sample of 207children who visit the Pediatric Dentistry 

Department of University of Benghazi. The design of this study was approved by the Ethics Committee of 

Faculty of Dentistry, Benghazi. All parents signed a consent form to allow their children to participate in this 

study. The collection of the sample was convenient and should meet the inclusion and exclusion criteria. The 

inclusion criteria were children
’s
 age ranged from 6 to 12 years, and subjects with systemic, congenital 
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syndromes and mental retardation were excluded from the study. The data were collected in two phases. The 

first phase was the interview schedule to record the demographic variables. Patient history data which including 

dental hygiene behavior and socioeconomic variables were recorded in a special form such as parent’s 

educations, employment, home density family income, tooth brushing, mouth rinse, dental floss, and dental 

service. The second phase was the clinical examination of children with the help of mouth mirror and explorer. 

The diagnostic criteria for caries are based on the oral Health Organization (WHO). The child’s caries were 

measured by dmft and DMFT indices. Data were analyzed using SPSS version 16.A Chi-square test was used, 

whereas a p-value less than 0.05 were considered significant. 

3. Results 

A total of 207 children with ages ranged from 6 to 12 years were examined (48.79% of the sample was boys and 

51.21% was girls). The result showed that caries-free (permanent dentition) of all sample was (132 subject, 

63.76%), while caries overall was (75 subject, 36.24%). Caries free of boys in the permanent dentition was 

higher (31.40%) than in the primary dentition (7.24%). The (dt) component was higher in boys than girls. 

Besides, the (dmft) in primary dentition was higher in boys and girls (5.45±0.39 and 4.77±0.38 respectively) 

without a significant difference between them. The DMFT in boys and girls were (1.14±0.19 and 1.28±0.19 

respectively) without a significant difference as can be observed in (Table.1). 

Table 1: Decayed, missing and filled permanent teeth (DMFT±SE) and in primary teeth (dmft±SE) in Libyan 

children 

gender no   DT/dt 

(Mean±SE) 

MT/mt 

(Mean±SE) 

FT/ft 

(Mean±SE) 

DMFT/dmft 

(Mean±SE) 

Caries free  

N    % 

    P 

   Permanent dentition    

Boys 101 0.95±0.16 0.07±0.02 0.12±0.06 1.14±0.19 65(31.40)  

Girls 106 1.06±0.16 0.03±0.03 0.20±0.06 1.28±0.19 67(32.36) 0.231 

   Primary dentition    

Boys  101 4.62±0.36 0.45±0.08 0.38±0.07 5.45±0.39 15(7.24)  

girls 106 4.14±0.35 0.27±0.08 0.36±0.07 4.77±0.38 18(8.69) 0.886 

The DMFT index of the total sample was (1.21±0.19).  No significant differences were found for gender, 

mother
‘
s employment, and family income (P >0.05). However, significant differences were observed regarding 

mother education, father education, Father
’
s employment, and home density (P <0.0001) as shown in Table 2. 
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Table 2: Caries incidence, by DMFT index among Libyan children concerning socio-demographic variables 

Socio-demographic variable N % DMFT 

Mean SE 

Caries free 

% 

P 

gender Boys 101 48.79 1.14±0.19 31.40 0.231 

Girls 106 51.21 1.28±0.19 32.36 

Father 

education 

Elementary school 8 3.86 0.09±0.05 2.10 <0.0001 

Middle school 37 17.87 0.21±0.10 12.02 

High school 39 18.84 0.20±0.08 11.00 

University 123 59.43 0.71±0.32 38.64 

Mother 

education 

Elementary school 41 19.81 0.27±0.11 13.00 <0.0001 

Middle school 51 24.64 0.29±0.15 15.56 

High school 31 14.98 0.12±0.06 10.20 

University 84 40.57 0.53±0.23 26.00 

Father
’
s 

employment 

yes 207 100 1.21±0.49 63.76 <0.0001 

no 0 0 0 0 

Mother
‘
s 

employment 

yes 96 46.38 0.47±0.20 31.40 0.890 

no 111 53.62 0.73±0.09 32.36 

Home Density 5 or less 65 31.40 0.38±0.17 20.28 <0.0001 

More than 5 142 68.60 0.83±0.33 43.48 

Family income low 107 51.69 0.70±0.29 31.40 0.491 

Mid/ High  100 48.31 0.53±0.22 32.36 

Total  207 100 1.21±0.19 63.76  

The percentage of children with at least one previous visit is higher than the children with no previous visit at all 

(61.35% and 38.65% respectively). Significant differences were found for the DMFT regarding tooth brushing 

frequency, mouth rinse, and dental floss (P <0.0001), in dental services (P =0.002) as shown in Table 3. 

Table 3: Caries incidences by DMFT index among Libyan children concerning oral health behavior variables 

Oral health behavior variable n % DMFT 

Mean±SE 

Caries free 

% 

P 

Tooth 

brushing 

frequency  

More than a year 17 8.21 0.07±0.04 5.31 <0.0001 

Twice per day 52 25.12 0.29±0.12 17.39 

Once per day 72 34.78 0.45±0.21 21.25 

less 66 31.88 0.38±0.18 19.81 

Mouth rinse 

use 

no 204 98.55 1.18±0.47 63.28 <0.0001 

yes 3 1.45 0.04±0.02 0.48 

Dental floss 

use 

no 203 98.07 1.19±0.48 62.32 <0.0001 

yes 4 1.93 0.02±0.02 1.44 

Dental 

services 

No previous visit 80 38.65 0.18±0.10 32.36 0.002 

 At least one 

previous visit 

127 61.35 1.03±0.41 31.40 

Total  207 100 1.21±0.19 63.76  

 

4. Discussion 

The current study showed that caries (permanent teeth) was 36.24%. This finding disagrees with the results 

reported in Egypt (74%) of children had dental caries [1], and in Nigeria was 52.2% [12] and in Libya 55.8% 
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had caries [3]. The caries-free of (permanent teeth) in this study was 63.76% it is higher than the finding in 

Tripoli caries-free 25.3% [13]. On the other hand it in favor with the results reported by [14] in Libyan children 

caries free was 55%, and the results in Jardinah caries-free was 66% [15]. In the current study, caries free in the 

permanent dentition were slightly equal in boys and girls (31.40%, and 32.36% respectively). This finding is 

slightly higher than the results reported in Italy caries-free in boys and girls was 29.1% and 29.8% respectively 

[16]. In the present study, caries incidence in the primary dentition was very high (84.07%). This finding is 

agreed with the results reported in 31-38 months children in Jakarta caries was 80.95% [17] , and another study 

in Poland caries was (66%) in 6 years old and (72%) in 5 years children [18], and a similar study in Indians 

children aged 3-5 years caries was 63.4% [19]. No significant differences (P >0.05) were found between boys 

and girls in (the primary teeth) regarding caries-free were (7.24% and 8.69% respectively). This finding is lower 

than the finding reported in India, whereas caries-free in boys and girls were (54.90%, and 45.10% respectively) 

[20], and  84% of Swedish children aged 3 to 6 years were caries-free [21]. These differences could be due to 

the differences in sample size, age groups, food habits and cultures. The DMFT of (permanent teeth) was almost 

equal in both boys and girls without significant differences (P >0.05) were (1.14±0.19, and 1.28±0.19 

respectively). This finding in agreement with [1], and in Kerman [22].  It slightly lower than the results reported 

by [14] in Libya DMFT was (1.80±.081) and the results reported in Iran DMFT was 1.91[23]. Besides, it lower 

than the results reported in Palestinian boys, girls were (1.73±.2.09 and 2.07±2.02 respectively) [6]. However it 

disagreed with the results reported in Bosnia and Herzegovina the DMFT was (4.2±2.9) [24] , and also the value 

reported in Mexico the DMFT was (2.78±2.9) [25], and in Nigeria (1.58 + 2.4) [12]. However, the DMFT was 

very low in Brazil (0.13±0.469) [26]. This may be due to increased exposure times to carbohydrates and acids 

which leads to an increase in DMFT index. In the current study, the (dmft) in primary teeth was higher in boys 

and girls (5.45±0.39 and 4.77±0.38 respectively). This finding is higher than the results reported in Nigerian 

boys and girls (1.59+ 2.61 and1.62+ 2.25 respectively) [12], in China caries incidences was 47.02% while the 

dmft score was 2.21[27], and also higher than the results reported in Brazil dmft (0.86±1.61) [26]. A similar 

study was conducted in children aged 1 to 6 years and reported that dmft was higher in 6 years age group 

(4.68±3.89) [18].  

These differences in finding may be due to the differences in dietary habits with more sugar consumption as 

well as the limitation of dental services. In this study, children of fathers and mothers with high educational 

(university level) presented a percentage of caries-free was high (38.64% and 26.00% respectively). The reason 

for this finding may be due to the parents with a high level of education detect and organize the dietary habits of 

their children to restrict sugar products. This finding was in flavor with the results reported in Italy [16], showed 

that children of parents with high educational level had fewer caries rather than subjects of parents with low 

educational level. Similarly, in the study in Krakow [18]. Another study  reported that parental education and 

socioeconomic status had an impact on child's oral health [28]. A significant impact of parents' education 

especially the mother on caries development was reported at the age of 6 years school children in Poland [18].  

The data collected from the current study showed that both the low educational level of either parent was related 

to high caries risk, these results are in agreement with the finding of similar studies, which reported the relation 

of dental caries with the socioeconomic level of parents [4, 10, 12, 16, 20, 25]. However, in another study in 

Brazil showed a lack of association between maternal education and caries occurrence [29]. A similar study in 
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Brazil reported no statistically significant differences (P <0.05) were found in the association of parents’ 

education with the caries index [26]. This may be due to the fact; the parents with high educational level control 

and observe the dietary habits of their children. Besides, the wealthy families whose parents’ had a high 

educational level might afford costly sugar products. In the present study, significant differences were found 

between the DMFT index and father
’
s employment (P <0.05). However, it was not found for mother

’
s 

employment (P >0.05), this finding is disagrees with the results  reported no significant association (P >0.05) 

were found regarding father
’
s employment, while  (P <0.001) for mother

’
s employment [6]. This finding may be 

since parents who had a job spend more time away from their children, which could be increased the frequency 

of consumption of sugar food. In the present study, significant differences were found regarding home density 

(P <0.0001). This finding is agreed with the results in East Jerusalem, children at home with less density had 

fewer caries (DMFT=1.51) than children living in the high-density home (DMFT=2.17) [6]. In the present 

study, no significant difference was found between the DMFT index and family income (P >0.05). these results 

disagreed with reported in Italy, showed the children of low-income families had higher incidences of caries 

than the medium and high-income families [16]. In the current study, the frequency of tooth brushing and dental 

services was significantly associated with caries. This finding is in agreement with the results reported in 

Palestinian school children [6]. This may be since caries was assessed with the DMFT index. Which included 

the filled teeth (FT) component, thus a higher frequency of dental visit could indicate more treatment provided, 

as resulting of this the higher value of the DMFT index. In a study in Lithuania reported that the children whose 

parents had a high educational level brushed their teeth two times a day more frequently than those of the 

parents with a low educational level (P <0.001) [30]. Some studies had highlighted that low socioeconomic 

status family’s visit a dentist more frequently due to pain or discomfort [30]. Another study in Pakistan reported 

that the majority of parents did not visit dentist for routine checkup, only visit s dentist if their child had 

pain[31]. There are few limitations of this study; oral hygiene and plaque level were not calibrated.  Further 

studies should be conducted in different countries with lager sample size to help in understanding the effect of 

socioeconomic status on caries development. 

5. Conclusion  

Socioeconomic levels important predictors of caries presence in children, whereas the low parental educational 

level was related to the increase in the percentage of caries. The possibility of being caries free is increased with 

the high educational level of parents. The socioeconomic status could be included as risk factor for caries 

incidences in children thus the present findings should be considered when planning interventions for promoting 

oral health of Libyan children and parental perception. 

6. Recommendations 

The study recommended that oral health awareness programmers should be planned for the children and the 

parents especially the mothers being the primary model for their child
’s 

behavior, therefore the oral hygiene 

status of the mother should be evaluated. In addition, fluoride content in drinking water should be measured to 

supply fluoride to the drinking water if necessary. 
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