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ABSTRACT 

 
INTRODUCTION: Early Childhood Caries (ECC) is a multifactorial disease and has numerous biological, psychological and behavioral 

factors. It is a significant public health problem with consequences for the growth and development of affected children 

OBJECTIVES: The aim of the study was to assess differences between children with early childhood caries and caries free children in socio-

economic background, previous dental visits, oral hygiene practices and dietary habits. 

MATERIALS AND METHODS: Parents responded to a questionnaire about children’s background (age, sex, parental occupation and 

education and birth rank), in addition to previous dental visits, nursing history, tooth brushing frequency, use of fluoridated toothpaste, parental 

supervision of brushing and dietary habits (snack type, frequency and daily quantity). Clinical examination assessed caries using World Health 

Organization criteria and plaque using Loe and Silness Plaque index. The sample consisted of 84, 4-5-year-old children who visited the pediatric 

dentistry clinic of the Faculty of Dentistry, Alexandria University in 2016. Equal number of cases (children with ECC) and controls (caries 

free children) were included. 

RESULTS: Children with ECC were significantly more likely to be first borne compared to caries free children (71.4% and 52.4%, P= 0.006). 

Previous dental visits were reported in 38.1% of children with ECC compared to 4.8% of caries free children (p<0.0001). Exclusive breast 

feeding was reported in 83.3% of children with ECC compared to 59.5% of caries free children (p=0.02). Plaque index in children with ECC 

was significantly higher (0.70±0.53) than that of caries free children (0.39±0.50, p=0.001). 

CONCLUSIONS: Being first borne, history of previous dental visits, exclusive breast feeding and high plaque index were factors that differed 

significantly between children with ECC and caries free children. 

KEYWORDS: preschool children, early childhood caries, plaque, oral health habits. 
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INTRODUCTION 
Early childhood caries (ECC) has been defined as the 

presence of one or more decayed (non-cavitated or 

cavitated), missing (due to caries), or filled tooth surfaces in 

any primary tooth in a child 71 months of age or younger 

(1). 

    It is a serious public health problem in both developing 

and industrialized countries (2). Its consequences can affect 

the immediate and long-term quality of life of the child and 

family, and can have significant social and economic effects 

beyond the immediate family as well (3). 

    The term “early childhood caries” was suggested to focus 

attention on the multiple socioeconomic, behavioral, and 

psychosocial factors that contribute to caries at such early 

age, rather than ascribing sole causation to inappropriate 

feeding methods (4).Various risk factors such as feeding 

pattern (5), early transmission of streptococcus mutans (6), 

frequency of carbohydrate consumption (7), poor oral 

hygiene (8),parent's educational level (9), and mother's 

working status(10) have been studied in relation to ECC. 

    Abdel Aziz et al showed that drinking juices was 

associated with less ECC and severe early childhood 

caries(S-ECC). Snacking on sweets was associated with 

more S-ECC. Healthy eating, brushing, and bacterial counts 

were not significantly associated with ECC or S-ECC in 

multivariate regression (11). 

    Because of the scarcity of literature on factors associated 

with ECC among Egyptian preschoolers, the current study 

was designed to assess the indicators that differ between 

children with ECC and caries free children including non-

modifiable factors(age, sex, parental occupation and 

education and birth rank), and modifiable factors(previous 

dental visits, nursing history, oral hygiene practices, and 

snacking habits).The hypothesis to be tested in the study 

was that there would be significant differences between 

children with ECC and caries free children in these factors.  

 

MATERIALS AND METHODS 
Study design and setting  

This case-control study was conducted in the clinic of the 

Department of Pediatric Dentistry and Dental Public Health, 

Faculty of Dentistry, Alexandria University and in public 

nursery schools in Alexandria. 

Ethical Considerations 

Ethical approval for the study was obtained from the Dental 

Research Ethics Committee, Faculty of Dentistry, 

Alexandria University. Parents were asked to sign an 

informed consent after explanation of the study purpose. 

Study Sample  

Sample size was estimated based on the following 

assumptions: alpha error= 5%, power= 80%, mean plaque 

score in children with ECC and caries free children= 1.01 

and 0.69, standard deviation= 0.5(based on pilot study 

conducted on 20 children in the paediatric dentistry clinic 

in the Faculty). The needed number of children per group= 

39 (http://powerandsamplesize.com/Calculators/Compare-

2-Means/2-Sample-Equality). This number was increased 

to 41 to make up for 5% estimated non response to the 

questionnaire. The study included children with ECC and 

42 caries free children matched for age and gender. 

Clinical examination was conducted to select children with 

ECC and Caries free using a plane mirror and dental 

http://powerandsamplesize.com/Calculators/Compare-2-Means/2-Sample-Equality
http://powerandsamplesize.com/Calculators/Compare-2-Means/2-Sample-Equality
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explorer under daylight without drying according to the 

World Health Organization (WHO) criteria (12). To ensure 

the consistency of caries examination, ten children not 

included in the study were examined then re-examined 

after one week. Comparison of the results was assessed by 

Kappa statistic and it was equal to 0.85. Children were 

included in the study if they were 4-5 years old, and 

healthy (without systemic disease; ASA I physical status) 

(13).  

Data Collection 

Data were collected from parent’s/care givers using a 

structured questionnaire that assessed demographic data 

(age, gender, birth rank, parental occupation and education), 

previous dental visits, oral hygiene habits (brushing, 

frequency of brushing, use of fluoridated toothpaste, 

parental supervision of brushing), nursing history (breast, 

bottle or mixed feeding) and snacking habits (snack type, 

frequency, daily quantity). 

Clinical examination 

Silness and Loe Plaque index was used to assess plaque at 

the gingival area of index teeth. Each of the buccal, lingual, 

mesial and distal surfaces was given a score from 0-3. The 

scores were averaged to give the plaque index of the tooth 

and those of index teeth were averaged to give the score of 

the child (14). 

 

STATISTICAL ANALYSIS 
Children with ECC and caries free children were compared 

regarding sociodemographic factors, oral health practices, 

dietary habits using t test, chi square and Mann Whitney U 

tests. Significant level was set at 5%. SPSS version 17.0 was 

used for statistical analysis. 

 

RESULTS 
The study included 42 children with ECC and 42 caries free 

children. No statistically significant differences existed 

between the two groups as regard age or gender (P= 0.35 

and 0.51 respectively, Table 1). Children with ECC were 

more likely to be first borne (71.4%) compared to caries free 

children (52.4%, P= 0.006). No statistically significant 

differences existed between the two groups as regard 

mother’s education (p=0.21), mother’s occupation 

(p=0.07), father’s education (p=0.37) or father’s occupation 

(p=0.89). The mean (SD) dmf of children with ECC was 5.4 

(4.2). A higher percentage of children with ECC were 

reported to visit the dentist previously than caries free 

children (38.1% and 4.8%, P<0.0001). Tooth brushing was 

reported in 59.5% of children with ECC and 64.3% of caries 

free children (p=0.65). Most children with ECC and caries 

free children were reported to use fluoridated toothpaste 

(92% and 96.3%, p=0.37).  

    Exclusive breast feeding was reported in 83.3% of 

children with ECC compared to 59.5% of caries free 

children (p=0.02, Table 3). No statistically significant 

differences existed in the use of sticky snacks (p=0.38), 

quantity of sticky snacks (p=0.51), use of sweetened juices 

(p=0.38), quantity of sweetened juices (p=0.73) or 

frequency of sweetened juices (p=0.12). 

    The mean plaque index in children with ECC was 

significantly higher (0.70) than that of caries free children 

(0.39, p=0.001, Table 4). 

 

 

Table 1: Sociodemographic background of children with ECC 

and caries free children. 

 
Children 

with 

ECC 

Caries 

free 

Children 

P 

value 

Age  
Min- max 4-5 4-5 

0.35 
Mean (SD) 4.5 (0.4) 4.4 (0.4) 

Gender  
Male: n (%) 18 (42.9) 21 (50) 

0.51 
Female: n (%) 24 (57.1) 21 (50) 

Birth rank 

1st: n (%) 30 (71.4) 22 (52.4) 

0.006* 
2nd: n (%) 3 (7.1) 15 (35.7) 

3rd and more: n 

(%) 
9 (21.4) 5 (11.9) 

Mother’s 

education  

Illiterate: n (%) 10 (23.8) 4 (9.5) 

0.21 Middle: n (%)  15 (35.7) 17 (40.5) 

High: n (%)  17 (40.5) 21 (50) 

Mother’s 

occupation 

Housewife: n 

(%)  
36 (85.7) 29 (69) 

0.07 

Working: n (%)  6 (14.3) 13 (31) 

Father’s 

education  

Illiterate: n (%) 8 (19) 4 (9.5) 

0.37 Middle: n (%)  17 (40.5) 16 (38.1) 

High: n (%)  17 (40.5) 22 (52.4) 

Father’s 

occupation 

Professional: n 

(%)  
21 (50) 20 (47.6) 

0.89 
Clerical: n (%)  11 (26.2) 13 (31) 

Laborer: n (%) 10 (23.8) 9 (21.4) 

*: Statistically significant at P ≤0.05 

 
Table 2: Oral health practices of children with ECC and caries 

free children. 

 
Children 

with 

ECC 

Caries 

free 

Children 

P value 

Previous 

dental 

visits  

Yes: n 

(%) 
16 (38.1) 2 (4.80) 

<0.0001* 

No: n (%) 26 (61.9) 40 (95.2) 

Brushing  

Yes: n 

(%) 
25 (59.5) 27 (64.3) 

0.65 

No: n (%) 17 (40.5) 15 (35.7) 

Brushing 

frequency  

Once 

daily 
16 (64) 17 (62.9) 

0.90 

Twice 

daily  
5 (20) 5 (18.5) 

More 

than 

twice 

daily 

4 (16) 5 (18.5) 

Using 

fluoridated 

toothpaste 

Yes: n 

(%) 
23 (92) 26 (96.3) 

0.37 

No: n (%) 2 (8) 1 (3.7) 

Parental 

supervision 

of 

brushing  

Yes: n 

(%) 
21 (84) 21 (77.77) 

0.83 

No: n (%) 4 (16) 6 (22.22) 

*: Statistically significant at P ≤0.05 

 

DISCUSSION 
The results of the current study support the hypothesis that 

there were significant differences between children with 

ECC and caries free children in relation to some of the 

studied caries risk indicators. 

    In the present case-control study, there was no significant 

difference between the two groups concerning age or gender 

proving that the groups were correctly matched. Age is the 

factor most reported to be associated with ECC (15). The 

higher the age, the higher the dental caries level (16). 

Several studies report that gender is not a risk indicator for 
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ECC (17), but there are also studies which report the ECC 

is more prevalent in girls (18). 

 
Table 3: Dietary habits of children with ECC and caries free 

children. 

 
Children 

with ECC 

Caries 

free 

children 

P 

value 

Nursing 

history 

Breast: n 

(%) 
35 (83.3) 25 (59.5) 

0.02* 
Bottle: n 

(%) 
2 (4.8) 11 (26.2) 

Mixed: n 

(%) 
5 (11.9) 6 (14.3) 

Using sticky 

snacks 

Yes: n 

(%) 
22 (52.4) 18 (42.9) 

0.38 
No: n 

(%) 
20 (47.6) 24 (57.1) 

Quantity of 

sticky 

snacks  

Mean 

(SD) 
4.3 (2.9) 3.8 (2.1) 0.51 

Using 

sweetened 

juices 

Yes: n 

(%) 
20 (47.6) 16 (38.1) 

0.38 
No: n 

(%) 
22 (52.4) 26 (61.9) 

Quantity of 

sweetened 

juices 

Mean 

(SD) 
3.6 (2.3) 3.8 (2.2) 0.73 

Frequency 

of sweetened 

juices 

Mean 

(SD) 
4.1 (3.1) 3.1 (2.9) 0.12 

*: Statistically significant at P ≤0.05 

 
Table 4: Plaque index of children with ECC and caries free 

children. 

 
Children with 

ECC 

Caries free 

children 

Mean (SD) 0.70 (0.53) 0.39 (0.50) 

Median (range) 0.56 (0, 2) 0.17 (0, 2) 

P value of MWU 0.001* 

MWU: Mann Whitney U test 

*: Statistically significant at P ≤0.05 

 
    Children with ECC were more likely to be the first child 

among siblings (71.4%) compared to caries free children 

(52.4%). Nicolau et al (19). Noted that birth rank had a 

significant association with DMFT. The dmft/DMFT were 

higher in subjects who were only children compared to 

other children. However, after adjusting for sex and age, the 

effect of being an only child was no longer significant. 

Folayan et al (20) pointed to the importance of birth rank as 

possible biological factor that may increase the 

predisposition to caries. Being an only child or a last child 

was associated with increased caries risk. The higher 

prevalence of ECC in an only child may be attributed to 

inadequate information and education about children oral 

health care among new parents. The importance of first 

dental visit, diet counselling, and proper oral care methods 

should be advocated to expectant parents, new parents as 

well as teachers and caregivers of preschool children. 

    In our study, 23.8% of children with ECC had illiterate 

mothers compared to 9.5% of caries free children. Kinirons 

and McCabe (21) reported an ECC prevalence of 40% in 

children whose mothers had low levels of education 

compared to 10% in children whose mothers had high levels 

of education. These findings were confirmed by other 

investigators who reported a strong association between 

children’s oral health and mothers’ education (22). 

    In the present study, there was no significant association 

between caries and whether mothers worked outside their 

homes. This agrees with Jabbarifar et al (23) who did not 

report any significant relation between mother’s work status 

and ECC. However, a strong association was found between 

mothers’ working status and caries in another study (24).  

Working mothers suffer stress at work; and may have less 

time to look after their children’s oral hygiene. 

    In the present study, the percentage of those reporting 

previous dental visits was higher in children with ECC than 

caries free children. Similarly, Kuriakose et al (25) observed 

that children with previous dental visits had more caries 

compared to their peers who did not visit. Also, Nobile et al 

(26) showed that the prevalence of ECC was significantly 

higher in those who had visited a dentist in the previous 

year. This suggests that dentists were contacted only after 

ECC has occurred and that they do not play an active role 

in prevention. 

    In this study, slightly more caries free children reported 

brushing than those with ECC (64.3% and 59.5%). This agrees 

with Abdel Aziz et al (11) who found that brushing was not 

significantly associated with ECC or S-ECC. Preschool 

children may neither understand nor have the manual dexterity 

to maintain good oral hygiene. This is why parental assistance 

and guidance in cleaning children's teeth are essential to reduce 

caries risk. 

    In the current study, exclusive bottle feeding was 

reported by 26.2% of caries free children compared to 4.8% 

of children with ECC. The issue of whether bottle feeding 

is more cariogenic than breastfeeding remains unresolved. 

Some authors reported that bottle feeding is a risk factor for 

dental caries, while others did not find such an association 

(27). Most studies suggest the benefits of breastfeeding for 

dental caries prevention although two cross-sectional 

(28,29) and a case-control study (30) did not find significant 

association.  

    In the current study there was no significant association 

between ECC and the use of sticky snacks or sweetened 

juices. Abdel Aziz et al (11) demonstrated that drinking 

juices was associated with less ECC and S-ECC. Snacking 

on sweets was associated with more S-ECC. Kuriakose et al 

(15) reported a significant association between caries and 

consumption of in-between meal snacks. Those who 

consumed snacks three and more times had more carious 

lesions than those who did not. They recommended limiting 

snacking time with an emphasis on the quality of snacks. 

    Plaque index in children with ECC in our study was 

higher (0.70±0.53) than that of caries free children 

(0.39±0.50). Dental plaque has been related to caries 

experience among children in previous studies (31,32) 

including Mohebbiet al (33) who reported an association 

between ECC and dental plaque (OR=1.5; 95% CI 1.0-2.3). 

    The main limitation of this study was the potential for 

recall bias which is the main threat to case-control studies 

since information is obtained about past exposures that may 

not be accurately remembered. However, most of the 

mothers had no difficulty in recalling the required 

information. 

 

CONCLUSIONS 
Birth rank as determined by being a first born child, history 

of previous dental visits, exclusive breast feeding and high 
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plaque accumulation seem to be indicators of development 

of ECC in children. 

Recommendations 

Our study emphasizes the role that oral health habits can 

have on children caries status and points to the role parents 

should assume in protecting their children against caries. 

The importance of first dental visit, diet counselling, and 

proper oral care methods should be advocated to expectant 

parents, new parents and preschool teachers and caregivers. 
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