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Introduction

Early childhood caries is a serious internationally- recognized 
public health problem because of  its high prevalence, its early 
appearance, its rapid progress, and its repercussions on teeth. It 
greatly affects young children's well-being and it is difficult to be 
treated. 

It was thoroughly described for the first time in 1962 by Dr Fass. 
He called it “Nursing bottle mouth” as he noticed a significant 
prevalence of  caries among children who were fed by nocturnal 
milk bottles.[1]

This disease was initially associated with an inappropriate use of  
the nursing bottle. Later, others terminologies were introduced, 
such as “rampant caries” referring to a specific particularity of  

this disease with regard to its more preferential progression on 
smooth surfaces than on pits and cracks.[2]

In 2004, it was defined by the American Academy of  Pediatric 
Dentistry (AAPD) as the presence of  one or more cavitated or 
non-cavitated lesions, missing teeth (due to caries) or filled tooth 
surfaces in any primary tooth in a child aged 71 months or young-
er. [3]

The aetiology of  ECC has been proved to be multifactorial, in-
volving cariogenic microorganisms, exposure to fermentable car-
bohydrates through in appropriate feeding practices, and environ-
mental factors such as the socioeconomic status as well as the 
parents’ education. [4] 
	
The consequences of  this pathology have an incidence on the 
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child’s quality of  life on both short-term and long-term basis in 
the advanced cases. It can even have considerable economic and 
social consequences for the child’s family.

Therefore, in order to identify the high-risk population at the ear-
liest stage, it is necessary to identify the risk factors of  ECC.

The aim of  this study was to determine the prevalence of  ECC 
among children under the age of  six in the region of  Monastir 
and to analyze its risk factors. 

Material And Methods

It was a cross sectional study carried out in preschool establish-
ments in the region of  Monastir, Tunisia. It included children 
aged from 2 to 5 years with primary teeth.

Sample size 

The required sample size was calculated according to the follow-
ing formula n= Z² x (P) (1-P)/d². [5]

where Z=1.96 is the confidence level for an accuracy of  0.05, p= 
60.9% is the prevalence of  early childhood caries according to 
a similar epidemiological survey conducted in Morocco in 2013, 
and d=0.05 corresponds to the chosen accuracy.

After this calculation, the sample size included at least 393 indi-
viduals.

The cluster sampling method was used for the selection of  the 
subjects.

A first draw was made to select 21 kindergartens in the various 
places of  the region holding children from all socioeconomic lev-
els. At the level of  each cluster, a second draw was made to select 
the eligible cluster units (small section, medium section, large sec-
tion).

Inclusion Criteria

The children included in this study were:

- Those under 6 years of  age who were present in the kindergar-
ten at the time of  the study.

- Those with primary dentition.
- Those whose parents completed the questionnaire.

Non-inclusion criteria:

The children non-included in this study were:

- Those who were absent during our visit.
- Those with mixed dentition.
- Those whose parents did not consent to their children’s partici-
pation or who did not complete the questionnaire.

The non-included children equally participated in the interactive 
session to increase awareness of  the oral health and dental hy-
giene services.

Conduct of  the study

First, an approval from the Regional delegation of  the Ministry of  
Family and Child Welfare was obtained. Then, the heads of  the 
kindergartens were informed about the study. Finally, consents of  
the parents were obtained.

During the first visit, the questionnaires were given to the teach-
ers at these institutions who were asked to distribute them to the 
children’s parents. They were given an average of  one week to fill 
in the required information. During the second visit, the ques-
tionnaires were collected and an oral examination was performed.

Data collection

 Data were collected using a questionnaire filled out by the parents 
and an oral examination conducted by a single examiner. 

The questionnaire included information regarding the parent’s 
demographic data, educational level, origin, marital status, medi-
cal coverage, and the duration as well as the type of  breastfeeding.

Information about the child included the, general health state, 
visits to the dentist, feeding habits during the day and night, dura-
tion and content of  the baby bottle and finally the oral hygiene. 
Oral examinations were performed at kindergartens by a trained 
dentist and were based on the WHO guidelines (WHO 1997, oral 
health surveys: basic methods 4th edition). The Children were 
seated on a chair facing a window and the examiner respected all 
hygienic cautions, including wearing disposable gloves and tongue 
droppers to prevent cross-infection between children. No radio-
graphs were taken.

The oral examinations recorded dmft indexes, including the num-
ber of  decayed, extracted, and filled primary teeth. The pres-
ence of  black stain was also recorded according to Koch method 
which consists in visual inspection of  dark dots (less than 0.5 mm 
in diameter), forming linear discoloration parallel to the gingival 
margin at the dental smooth surfaces of  at least two different 
teeth without cavitation of  the enamel surface. [5]

Statistical analyses

Statistical analyses were performed using SPSS 24.0 and Micro-
soft Excel 2010 software.

Significance was considered for p\0.05.

Analysis of  data distribution was carried out using the Kolomog-
nou-smirnov test.

When distributions were normal and variances were equal, the 
results were expressed as their mean +/- the standard error of  
the mean. ANOVA test and Pearson chi-square test were used to 
compare the different variables.

Results

Table 1 shows the data of  393 included subjects (193 boys and 
200 girls), according to the selected characteristics.
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Of  all the children, 45.5% were aged between 4 and 5 years and 
87.7% came from a middle socioeconomic level. 

A further examination of  the parents’ academic statuses showed 
that 62.2% of  the mothers and 50.1% of  the fathers reported 
having a university level education.

Of  all the children, 11.4% suffered from chronic pathology.

Concerning tooth brushing, 14.2% of  the children did not 
brush their teeth, 63.9% brushed their teeth once a day and 
21.9%brushed their teeth twice a day.

Of  all the children who brushed their teeth, only 39.5% started 
brushing between the age of  one and three, 69.1% were assisted 
by their parents, and only 12% of  them consulted a dentist with 
dental caries as the main reason for the visit (55.5%).

Moreover, 39% of  the children were breastfed for a long duration 
(>-12 months), 53% took nocturnal bottle, and 44.5% used cari-
ogenic aliments in the nocturnal bottle.

Almost 50% of  the children took at least one sweet per day.Only 
6.1% of  the children presented black stain.

Table 1. Data about selected characteristics of  the sample.

Characteristics Categories Number %
Gender Male 193 49.10%

Female 200 50.90%
Age [2-4] years old 140 35.60%

[4-5] years old 179 45.50%
[5-6] years old 74 18.80%

Socio-economic Level High 23 5.90%
Middle 345 87.70%
Low 25 6.40%

Mother’s education 
level

Primary education 50 12.70%
Secondary education 97 24.70%
University education 246 62.20%

Father’s education level Primary education 81 20.60%
Secondary education 115 29.30%
University education 197 50.10%

Chronic Pathology No 348 88.60%
Yes 45 11.40%

Tooth brushing Yes 337 85.70%
No 56 14.20%

Daily brushing fre-
quency

No brushing 56 14.20%
Once a day 251 63.90%
Twice a day 86 21.90%

Age at which they 
started brushing 

[1-3] years old 133 39.50%
[3-4] years old 173 51.30%
[4-5] years old 31 9.20%

Parents’ brushing aid Yes 233 69.10%
No 104 30.90%

Daily frequency of  
sweets intake

Once a day 183 46.60%
Twice a day 112 28.50%

More than twice a day 98 24.90%
Nocturnal bottle-

feeding
Yes 127 53%
No 113 47%

Content of  nocturnal 
bottle

Cariogenic aliments 106 44.50%
Non cariogenic aliments 134 55.40%

Nursing Type Breastfed 153 39%
Bottle- fed 31 8%

Both 209 53%
Nursing duration for 
breast fed children

[0-7] months 69 28.80%
[7-13] months 74 30.80%
[13-19] onths 43 17.90%

[19-25] months 47 19.50%
[25-36] months 7 3%

Dental visits Yes 47 12%
No 346 88%

Reason for the visit Caries 26 55.30%
Pain 7 14.80%

Consultation 13 27.60%
Traumatism 1 2.10%

Black stain Yes 24 6.10%
No 369 93.90%
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The prevalence of  ECC was 49.9% (196/393) and the mean dmft 
index was 1.42±0.1.

The different components of  the dmft index are detailed in the 
following table (table2).

With regard to the dmft index components, component “d” (de-
cayed) represented 90% of  the dmft index. Actually, in this study, 
515 decayed teeth were noticed while only 28 filled teeth and 17 
missed teeth were present.

The distribution of  caries prevalence and mean dmft index ac-
cording to certain characteristic of  the sample are shown in table 
3.

The highest prevalence of  ECC was noticed in children belonging 

to a low socio-economic level (56%), those who were breastfed 
for prolonged duration (54.9%), those who did not brush their 
teeth (69.9%), those who started brushing their teeth at the age 
of  three years (51.4%), and those who took sweets more than 
twice per day (61.2%). An increase in the dmft index with age was 
found. It was 1.29 for children aged between 2 and 3 years, 1.37 
for 4- year-old children and 1.81 for 5- year-old children.

No difference was noticed in the mean dmft indexes based on 
gender. It gradually increased with age, though.

The mean dmft index was more important in children who suf-
fered from chronic pathology (1.89) than in those without chronic 
pathology (1.36). 

An incredible increase was noticed in the children who already 

Table 2. Value and ratio of  the dmft index components.

Variable Value Ratio
Decayed 515 6.5
Missed 17 0.21
Filled 28 0.4
Total 560 7.11

Table 3: Distribution of  ECC prevalence and mean dmft index according to certain characteristics of  the sample.

Characteristics Categories Number %ECC P Meandmft index p
Gender: Male

Female
193
200

52.30%
47.5%%

≥0.05 1.45
1.4

≥0.05

Age [2-4] years
 [4-5] years
 [5-6] years

140
179
74

48.60%
47.50%
58.10%

≥0.05 1.29
1.37
1.81

≥0.05

Socio-economic High
level Middle

 Low

23
345
25

30.40%
50.70%

56%

≥0.05 0.65
1.41
2.32

≤0.05

Mother’s Primary education
education Secondary education 

level University education 

50
97
246

50%
60.80%
45.50%

≤0.05 1.64
1.92
1.18

≤0.05

Father’s Primary education
education Secondary education

level University education

81
115
197

56.80%
56.50%
43.10%

≤0.05 1.61
1.65
1.21

≤0.05

Chronicpathology Yes
 No 

45
348

48.90%
50%

≥0.05 1.89
1.36

≤0.05

Nursing duration for breastfed children 
[0-7] months
[7-13] months 

 [13-19] months
[19-25] months
 [26-36] months

69
74
43
47
7

47.70%
50.40%
50.80%
54.90%
54.50%

≥0.05 1.25
1.25
1.45
1.76
2.18

≥0.05

Nursing Type: Breastfed
 Bottle- fed

 Both

153
31
209

52.90%
41.40%
48.80%

≥0.05 1.52
1.52
1.33

≥0.05

Content of  the 
nocturnal 

bottle

Cariogenic          
 aliments

Non cariogenic aliments

106
134

51.40%
48.60%

≥0.05 1.57
1.24

≥0.05

Brushing frequency:  No brushing
Once a day
Twice a day

56
251
86

69.90%
47.80%

43%

≤0.05 1.99
1.4
1.11

≤0.05

Parents’ brushing aid:  Yes 
No

233
104

47.20%
45.20%

≥0.05 1.28
1.45

≥0.05

Age at which Children Started brushing: [1-3] 
years old

 [3-4] years old
 [4-5] years old

133
173
31

38.30%
51.40%
54.80%

≤0.05 1.21
1.41
1.42

≥0.05

Daily frequency of  sweets intake:  Once a day
Twice a day 

More than twice a day

183
112
98

44.30%
49.10%
61.20%

≤0.05 1.27
1.32
1.84

≤0.05

Dental visits Yes
 No

47
346

82.20%
45.70%

≤0.05 3.71
1.13

≤0.05

Reason for the visit: Caries 
Pain 

 Consultation
 Traumatism 

26
7
13
1

92%
100%

53.80%
100%

≤0.05 4.52
1.31
3.3
4

≤0.05

Black stain: Yes
 No

24
369

33.30%
50.90%

≤0.05 0.83
1.46

≥0.05
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visited a dentist with a value of  3.71. Those who consulted for 
caries had the highest mean dmft index (4.52).The Subjects with 
black stain (24) presented the lowest prevalence of  ECC (33.3%) 
and the lowest mean dmft index (0.83).

An association was found between ECC and the frequency of  
tooth brushing, the daily frequency of  sweets intake, the age at 
which the children started brushing, the dental visits, the black 
stain, and them others’ education level (p≤0.05). Yet, no associa-
tion with the content of  the baby bottle an the type of  nursing 
was found (p ≥ 0.05)

With regard to the mean dmft index, a statistically significant cor-
relation was found with chronic pathologies, dental visits, reason 
for visits, brushing frequency, sweets intake frequency, socio-eco-
nomic level and mothers’ education level (p≤0.05).

Discussion

The results of  this study revealed that caries prevalence in chil-
dren’s primary teeth was 49.9% and the mean dmft index was 
1.42±0.1, which underlines a relatively important carious affec-
tion.

The prevalence of  this disease varies from one country to another 
and remains generally important in the developing countries.

Two studies in Saddar in Pakistan [7] and in Istanbul in Turkey [8] 
showed similar prevalence to the one found in our study, being 
close to 51%.

Some countries emerging as major world powers show inferior 
prevalence than the one found in our study. For instance, in 2012 
[9] the prevalence of  caries in India was 27.5% with a mean dmft 
index of  0.854 and in Brazil it was 20%. [10]

The most developed countries in the world show an inferior 
prevalence compared to the one found in our study. We cite the 
example of  Brisbane in Australia, Singapore and the United States 
with percentages of  caries affection, respectively of  33.7%, 40% 
and 28%. [11-13]

The observed differences with regard to ECC prevalence can be 
explained by the economic conditions as well as the inequality 
between the different countries and regions.

The lack of  financial and human aptitude to promote oral health 
among preschoolers in the emerging countries compared to the 
developed countries, and the difficulty to access dental care in 
some countries is the main reason for this difference.

The sample consisted of  393 children, including 193 boys. Simi-
lar carious lesions were detected in both genders. No statistically 
significant relationship was identified (p≥0.05). This was substan-
tiated by many studies [7, 14] even though some other surveys 
proved the opposite. [15]

The absence of  correlation between these two parameters can be 
due to the fact that kids at that age, regardless of  their gender, 
are not conscious of  the importance of  their oral hygiene habits 
as they depend on their parents concerning brushing habits and 

alimentation.

The results revealed an increase in carious affection with age. In 
fact, the mean dmft index was 1.29 for children between 2 and 3 
years, 1.37 for 4-year-old children and 1.81 for 5-year-old children.
Even though the statistical relationship in this study was not sig-
nificant (p≥0.05), most of  other studies confirmed this correla-
tion. [13, 7, 9]

To explain this association, time (being a major component of  
Keyes modified scheme) becomes more considerable and teeth 
become more and more exposed to oral environment.

Another plausible explanation is related to the alimentation hab-
its. These habits become uncontrolled with time, especially among 
preschoolers.

There is also a lack of  monitoring with respect to tooth brushing 
that may affect the brushing quality and eventually the overall oral 
hygiene quality.

It has been demonstrated in several studies [16] that an adequate 
oral hygiene contributes to a decrease in caries. The current 
study revealed a statistically significant relationship between daily 
brushing frequency and ECC (p≤0.05). In fact, children brushing 
their teeth once a day presented an ECC prevalence of  47.8% 
and a mean dmft index of  1.4 which is remarkably lower than 
those found in children without brushing habits, who presented a 
prevalence of  69.9% and a mean dmft index of  1.99.

Some urgent procedures should be taken in order to include sys-
tematic correct teeth brushing techniques in preschool establish-
ments. [17]. Serious preventive approaches, such as awareness 
campaigns and intervention programs, should also be introduced 
to inform parents and raise public awareness regarding simple 
practices to prevent early caries in children.

The statistical relationship between the age at which children 
started brushing and ECC prevalence was significant (p≤0.05). 
The results showed an ECC prevalence of  38.3% for children 
who started brushing between 1 and 2 years. However, children 
who started after the age of  3 presented a higher prevalence of  
ECC. The mean dmft index confirmed this main point as we 
found a mean dmft index of  1.21 for the kids who started brush-
ing between 1 and 3 years and 1.4 for the others.

In view of  what was previously mentioned, the time of  the oral 
cavity exposure to bacteria because of  the lack or absence of  oral 
hygiene may increase the risk of  ECC. Hence tooth brushing 
should be performed for children twice daily and started as soon 
as the first primary tooth erupted as recommended by the Ameri-
can Association of  Pediatric Dentistry [18].

Parents’ assistance in the brushing process helps to improve its ef-
ficiency. This has been found in previous studies even though no 
significant statistical relationship was retained in our study. In fact, 
children supervised during brushing presented a mean dmft index 
of  1.28 against an index of  1.45 for non-monitored children. This 
association was evoked by some authors [19, 9] who explained it 
by the lack of  manual dexterity in children, which is essential for 
an efficient elimination of  bacterial plaque.
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The American Association of  Pediatric Dentistry recommended 
a dental visit at the age of  one year, then bi-annual visits to the 
dentist for children. [3]

Nevertheless, 88% of  the children in our sample never visited the 
dentist. This highlights the lack of  interest on the part of  parents 
towards their children’s oral health, especially with regard to pri-
mary dentition. 

In fact, for children having previous dental visits, ECC prevalence 
was 82.2%, twice as much as the rest of  the sample presenting a 
prevalence of  45.7%.

The mean dmft index confirmed this association with a value of  
3.71 for the kids with dental care visits and 1.13 for the others. In 
this study, this relationship was statistically significant both for the 
dmft index (p≤0.05) and the ECC prevalence (p≤0.05).These re-
sults proved that chief  complaints were essentially caries-related.

A more important mean dmft index of  1.89 was noticed in chil-
dren with chronic pathologies compared to healthy children 
whose dmft index was 1.36. This relationship was statistically sig-
nificant (p≤0.05).This could be explained by the frequent intake 
of  drugs rich of  saccharine.

Beyond the existing disparities throughout the world, ECC preva-
lence remains high due to the accessibility and the increasing con-
sumption of  refined sugars because of  the modern life style and 
nutritional changes caused by globalization. [20, 21]

More than three quarters of  the children included in the sam-
ple consumed cariogenic snacks or sweets between meals. In our 
study, a statistically significant relationship was found between 
the frequency of  sweet consumption and both ECC prevalence 
(p≤0.05) and the mean dmft index (p≤0.05).

The results of  this study revealed that the higher the frequency of  
sweets consumption between meals was, the more important the 
carious affection was.

As a matter of  fact, children who consumed sweets once a day 
presented an ECC prevalence of  44.3% and a mean dmft index 
of  1.27. However, children who consumed sweets more than 
twice a day presented a prevalence of  61.2% and a mean dmft 
index of  1.84.

The latter finding could be explained by the fact that sweets con-
tain rich amounts of  fermentable carbohydrates, required for the 
constitution of  acids that maintain oral PH at low levels, which 
will initiate the demineralization of  teeth surfaces and conse-
quently the cariogenic process.

Concerning the use of  nocturnal bottle, our study did not show 
any statistically significant relationship between this variable and 
ECC prevalence (p≥0.05).

Indeed, ECC prevalence in children fed with nocturnal bottle and 
in others was similar. The same was found with the mean dmft 
indexes.

Our results are inconsistent with those found in many interna-
tional studies [22, 7-9] confirming that bottle feeding, especially at 

night, is a major risk factor for developing ECC.

These results could be explained by the fact that this pathology 
is not related to only nocturnal bottle nursing. For this reason, its 
appellation was revised and it is now called early childhood caries, 
instead of  baby bottle caries.

In this study, the parents were asked about the nursing type of-
fered to their children as well as the duration.No statistically 
significant relationshipwas foundfor ECC prevalence and mean 
dmft index.

This was confirmed by a study conducted in India that compared 
ECC prevalence according to the nursing type during early child-
hood. [9] 

However, an increase in ECC prevalence and mean dmft index 
was observed with the increase of  the nursing period.

In fact, the kids who were nursed over a period of  time not ex-
ceeding 6 months presented an ECC prevalence of  47.7% and a 
mean dmft index of  1.25. These values increased gradually until 
reaching a maximum value for the kids who were nursed more 
than two years with an ECC prevalence of  54.5% and a mean 
dmft index of  2.18.Hence,it remains mandatory to limit the num-
ber of  meals to 5 at most. 

The socio-economic level is considered as a risk factor for ECC 
according to many studies. [23, 24, 9]

An association was found between the socioeconomic level and 
the mean dmft index (p≤0.05) This index was weaker for the kids 
belonging to a high socio-economic level with an index 0.65 and 
it increased considerably for the kids from a modest background 
with a value of  2.32.s

Children with a modest background presented an ECC preva-
lence of  56%, twice more important than the ECC prevalence 
recorded in children belonging to a high background with an ECC 
prevalence of  30.4%.

A modest socioeconomic background was correlated with non-
accessibility to health care systems for dental treatments, bad nu-
tritional habits, and the parents’ perception towards the impor-
tance of  oral health in children at the early age. [25]

The parents ‘education level, particularly the mothers’, is defined 
in several studies as a confirme d risk factor for ECC. [26, 13, 21]

Our study confirmed this finding. In fact, a decrease in ECC prev-
alence was identified in the children whose mothers had received 
a university education, with a value of  45.5% compared to the 
children whose mothers had only had a secondary education, with 
a value estimated at 60.8%. This relation was statistically signifi-
cant for both ECC prevalence (p≤0.05) and dmft index (p≤0.05).

In fact, the higher the educational level of  the mother is, the more 
conscious she is of  the oral hygiene importance and the more 
careful she is about her kid’s diet, especially sweets intake.

The relationship was statistically significant concerning the fa-
thers’ education level for both ECC prevalence and mean dmft 
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index values. Our results showed that children whose fathers’ re-
ceived a university education had an ECC prevalence of  43.1%; 
however, children whose fathers received a primary education had 
an ECC prevalence of  56.8%.Yet, some other studies have not 
proved this association [27].

A statistically significant relationship was found between ECC and 
black stain (p≤0.05). Children with black stain had lower preva-
lence of  ECC (33.3%) than those without black stain (50.9%). 
A lower mean dmft index was also noted in children with black 
stain (0.83) than in those without black stain (1.46). These results 
are consistent with many studies suggesting that black stain has a 
protective effect against early childhood caries [28, 29].

Conclusion

This study demonstrated significant statistical relationships be-
tween ECC prevalence and different parameters, such as the 
frequency of  sweets intake, the brushing frequency, the parents’ 
education level and black stain.

Deciduous teeth are always neglected by parents because of  their 
temporary aspect.

It is at this level that supplementary efforts should be made by 
health care authorities and dentists to raise parents’ awareness re-
garding the importance the lacteal dentition, having a primordial 
role in an optimal biological and behavioral development of  the 
child.

In preschool establishments, teaching children an adequate brush-
ing technique is the best way to prevent EEC. Moreover, further 
studies are needed to elucidate the causal relationship between 
black stain and ECC.

Data Availability

The data of  the assessed parameters used to support the finding 
of  the present study are available from the corresponding author 
upon request.
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