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mainly lactic, as part of the bacterial metabolism. The 
progression of the caries lesion requires, in addition to 
the aforementioned factors, a susceptible tooth and 
exposition time enough to allow not only the production 
of acids by plaque bacteria, but also demineralization of 
the hard tissue of the tooth1,2. 

Dental plaque, or biofilm, is composed of bacterial 
clusters attached to the structure of the tooth; when 
salival pH is low due to frequent consumption of sugars, 
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Introduction: Dental caries is public health problem in Mexico and there are few studies on preschool children. Objective: 
The aim of this study was to determine the caries experience in preschool children and its relation to oral hygiene in an 
underserved area of the state of Mexico. Material and Methods: A cross-sectional, descriptive, observational and analytical 
study in children aged four and five years of age enrolled in children´s centers. The sociodemographic variables were obtained 
through a questionnaire. Clinical evaluation of each of the infants was performed using the CPOD index for primary teeth 
caries, the criteria of the World Health Organization, and the significant caries index was calculated and oral hygiene was 
assessed using the criteria of the O’Leary index. Calibration was kappa > 0.86 for indexes. Results: The study population 
consisted of children of both genders: 69.5% had caries experience, and the index of decayed, missing, and filled teeth 
(DMFT) was 3.52 ± 3.7 (d = 3.37 ± 3.5; m = 0; f = 0.11 ± 0.51). The significant caries index was 8.95 ± 0.39 (d = 8.68 ± 0.41; 
f = 0.26 ± 0.13). In total, 98.2% of children with caries experience had poor oral hygiene (DMFT: 4.91: 95% CI: 3.99-5.84), 
whereas in children with good hygiene it was 0.17 (95% CI: –0.18-0.51); existing association between caries experience 
and oral hygiene RM 913 (95% CI: 864-962; p < 0.01). Conclusions: The caries experience of preschool children was 
high and was associated with poor oral hygiene affecting their dentition and usually is associated with caries in permanent 
dentition associated to social deprivation. Preventive programs are recommended from the first stage of life. (Gac Med Mex. 

2015;151:455-9)
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Introduction

Caries is a multifactorial infectious disease charac-
terized by demineralization of organic portions of the 
tooth and subsequent deterioration of organic parts. 
This destructive process results from the actions of some 
microorganisms of the dental plaque on fermentable 
carbohydrates that generate the production of acids, 
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local environmental conditions are modified and favor 
the predominance of cariogenic bacteria and a decrease 
of saliva3,4. A cariogenic microorganisms’ infectivity 
window of 19-31 months has been reported to exist, 
and there are studies that have even found it at earlier 
ages, which makes the child more likely to contract the 
disease sooner5.

Caries is a public health problem, with a high level 
of morbidity and an elevated prevalence in non-indus-
trialized countries, in contrast with first world countries, 
where the prevalence of caries has considerably de-
creased, reducing the number of affected surfaces 
and increasing that of children free of caries4.

Since the decade of the 60’s, a dramatic decrease 
in the prevalence of caries has been observed, both 
in fluorinated and non-fluorinated communities. This 
decrease was attributed to the spread of fluorides in 
different forms, especially in toothpastes and, to a less-
er degree, to diet changes, including the use of sugar 
substitutes6-8. In addition to the effect of fluoride, which 
acts in different forms, even lowering dental plaque’s 
aggressiveness, the reduction of dental caries may be 
the result of enhanced tooth brushing habits, especial-
ly to a brushing frequency increase9. This way, the 
prevalence of caries worldwide shows conflicting pa-
rameters: while in developed countries it has been 
considerably reduced thanks to adequate control and 
prevention programs at the massive level10, in coun-
tries such as Mexico, caries affects about 95% of chil-
dren younger than 8 years of age and 99% of adults11,12. 
The high incidence of caries in Mexican children is 
associated with multiple factors, among which the el-
evated consumption of sugar-rich and junk-food has 
been frequently mentioned, which is supported by dis-
proportionate marketing and advertising, in addition to 
the lack of knowledge of society on the harms to den-
tal health caused by the consumption of snacks be-
tween meals, which is often ignored by parents and 
teachers13. 

Several years ago, fluorinated salt was implemented 
as a massive-wide prevention method, a program in-
corporated in the Mexican Republic14; there are other 
separately-applied preventive programs covering very 
reduced population percentages, especially in com-
munities with large socioeconomic shortages that 
make them to be underserved in terms of preventive 
and curative dental care15.

Few studies have been conducted in early stages of 
life and, hence, the purpose of this work was to deter-
mine the experience, prevalence and severity of dental 
caries and oral hygiene in preschool children from an 

underserved area of the Estado de México that used 
fluorinated salt as the only preventive measure.

Material and methods

The protocol was approved by the Divisional Board 
of the Biological and Health Sciences Division. Informed 
consent was obtained from the children’s parents or 
legal guardians after authorization by the direction of 
the daycare centers. 

A cross-sectional, descriptive, observational and an-
alytical study was conducted in preschool children of 
4 and 5 years of age from a deprived zone of San 
Agustín, municipality of Ecatepec, in the Estado de 
México. The study area had a low socioeconomic lev-
el according to data on environmental sanitation, type 
of housing, services, population level of education and 
family income (less than 6 minimum wages according 
to INEGI’s criteria)16. 

The study included children of 4 and 5 years of age, 
from both genders, with a letter accepting to partici-
pate. Children outside the required age range and not 
letting the oral exam to be carried out were excluded.

From a total of 105 children, 78.09% were selected, 
which corresponds to 82 children who met all the re-
quirements to participate in the study. Sociodemograph-
ic variables were obtained using a questionnaire applied 
to the parents or legal guardians. Dental caries was 
assessed with the DMFT (decayed, missing, filled teeth) 
index, according to the 1997 WHO parameters17. Then, 
the significant caries (SIC) index was calculated in order 
to identify the seriousness of the most affected popula-
tion18. To calculate and assess the SIC, the children were 
classified according to their DMFT; the third part of the 
population with the highest levels of caries presence was 
selected and the DFM index was calculated for this sub-
group. Oral hygiene was assessed using the O’Leary 
index criteria19 by using plaque disclosing tablets and, 
according to the presence or absence of dental plaque, 
hygiene was established as being poor or bad. A 
calibrated odontologist with experience in epidemio-
logic indexes reviewed dental caries and oral hygiene 
(k > 0.86). For clinical evaluation, an adapted physical 
space was used, with natural light and diagnostic instru-
ments, such as a plain mirror and a WHO probe; dental 
surfaces were previously cleaned with sterile gauze.

The obtained data was recorded in an odontogram 
designed for this study and in a sheet where comple-
mentary data of the O’Leary index were collected. 

The information was captured in an Excel database 
with clinical variables. Subsequently, data was analyzed 
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with descriptive statistics using means, standard devi-
ations and 95% confidence intervals (CI). For groups 
comparison, the chi-square test and analysis of vari-
ance (ANOVA) were used; Spearman correlation was 
used to estimate the correlation, which was considered 
to be significant when the p-value was lower than 0.05.

Results 

All children in the present study used to consume 
fluorinated salt regularly in their diet as the only preven-
tive measure, and concentration in water of the zone 
was lower than 0.5 ppm.

The sample was composed of 82 children with 4 or 
5 years of age; 52.4% were male preschool children and, 
47.6%, females; 30.5% were caries-free and 57 had 
caries presence. The DMFT index was 3.52; the most 
important factor was cavities (3.37), with more than 3 teeth 
involved; filled teeth were 0.11 and no child had miss-
ing teeth (Table 1).

Most affected children according to the SIC index 
were 9 of the male and 10 of the female gender, with 

Table 1. DMFT index in preschool children aged 4 and  
5 years

DFT DT FT

Male 3.44 ± 3.6 3.4 ± 3.6 0.05 ± 0.31

Female 3.62 ± 3.8 3.3 ± 3.4 0.18 ± 0.31

Total 3.52 ± 3.7 3.37 ± 3.5 0.11 ± 0.51

D: decayed in temporary teeth; F: fillings in temporary teeth; T: tooth;  
±: standard deviation. 

Table 2. Severity of caries among the most affected 
preschool children according to the SIC index

Severity of caries (SIC)

Affected teeth 7-10 11-14 7-14

D 8.25 ± 0.36 11.0 ± 1.00 8.68 ± 0.41

F 0.19 ± 0.14 0.67 ± 0.33 0.26 ± 0.13

DFT 8.44 ± 0.31 11.67 ± 0.67 8.95 ± 0.39

D: decayed in temporary teeth; F: fillings in temporary teeth; T: tooth;  
±: standard deviation.

Table 3. Distribution of the presence of caries and oral 
hygiene by gender in preschool children*

Gender

Male Female

Presence of caries n (%) n (%)
  Without 12 (27.9) 13 (33.3%)
  With 31 (72.1) 26 (66.7)

Oral hygiene n (%) n (%)
  Good 10 (23.3%) 14 (35.9)
  Poor 33 (76.7) 25 (64.1)

Severity of caries DM ± SD DM ± SD
  SIC 8.8 ± 1.55 9.11 ± 1.97

*There is no significant relationship by gender (p > 0.05).

involvement ranging from 7 to 14, and only 4 children 
had fillings: one had two filled teeth and three had one.

Dental caries obtained with the SIC index was: DFT 
of 8.95 (95% CI: 8.12-9.77), distributed as D = 8.68 
(95% CI: 7.83-9.54) and F = 0.26 (95% CI: -0.1-0.53). 60% 
had caries in 7-10 teeth and 40% in 11-14 teeth. Sever-
ity in this, the most affected group, was considerably 
high, with great shortages in terms of care (Table 2). 

There was no significant relationship of SIC with 
gender; females had a DFT of 8.8 ± 1.55, and males, 
9.11 ± 1.97 (p > 0.05). 

29.3% had good oral hygiene, out of whom 41.7% 
were boys and 58.3% were girls (Table 3).

Of the preschool children who had good oral hy-
giene, 92% were caries-free, whereas among those with 
poor oral hygiene, only 8% were free of caries (Table 4). 

Of the preschool children with poor oral hygiene, 
98.2% had caries, whereas 1.8% of those with an ad-
equate oral hygiene did, with a statistically significant 
correlation found between both groups (p < 0.05). In 
children with poor hygiene, the DMFT index was 4.91 
(95% CI: 3.99-5.84) and in children with good hygiene, 
0.17 (95% CI: -0.18-0.51) (p < 0.01).

Table 4. Presence of caries in preschool children with 
good and poor oral hygiene*

No caries 
experience 

With caries 
experience 

n (%) n (%)

Oral hygiene
  Good 23 (92.0) 1 (1.8)
  Poor 2 (8.0) 56 (98.2)

Total 25 (100) 57 (100)

*The difference of proportions indicates differences between oral hygiene and 
presence of caries with the chi-square test (p < 0.01).
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According to data collected in the questionnaire, 
92% of the children without caries had good oral hy-
giene and mothers or legal guardians with higher level 
of education; the mothers of preschool children with 
poor oral hygiene had lower education (p < 0.05). 
Socioeconomic level of the studied area was low and, 
therefore, the children had no access to dental care 
services, and only a minimal proportion had dental 
care, 7.32%, which corresponded to children of moth-
ers with higher education (p < 0.001).

Discussion

In the present work, 69.5% of preschool children 
were found to have caries. This figure is lower than the 
national mean (76.5%); i.e., in this study population, 
7 percentage points less than in 2009 were obtained20. 
The chldren had more than 3 involved teeth; the most 
common factor was dental caries, similar to reports by 
national epidemiologic surveillance, and filled teeth 
were minimal, thus revealing dental care shortages.

The values found in the present work are lower to 
those from the study by Juárez-López21, who reports a 
prevelence higher than 79% and caries involvement in 
more than six teeth.

These results are higher than those reported in other 
Latin American countries22, where values lower than 
one tooth have been found even considering those 
more affected of the population. Children of those stud-
ies belonged to a middle and high socioeconomic 
status, whereas those of the studied population be-
longed to an area with multiple shortages, little access 
to dental care and educational programs and scarce 
probabilities of care being provided by the families.

Relatives of children should know that temporary 
teeth are lost in order for permanent teeth to erupt at 
their moment, but until this occurs, the oral cavity must 
be good health conditions. Attitude and participation 
of adults that live with children are very inportant; they 
must motivate them with toothbrushes with characters 
for children and children’s toothpaste. Adults should 
teach children adequate oral hygiene habits, health 
lessons that will allow for them to enjoy caries-free 
teeth at any age23,24. 

Poor oral hygiene produces dental bacterial plaque 
or biofilm, which constitutes one indicator of the 
presence of dental caries. In this work, we found that 
92% of children with good oral health were free of 
caries, whereas only one child with good hygiene 
had caries and girls had better oral hygiene than boys 
(35.9 vs. 29.4%).

In the present study, boys were more affected than 
girls; this could be owing to the fact that at that age 
there is a gender identity development phase that implies 
for girls to be more poised when experiencing attitudes 
and behaviors established by culture and society25, 
which can turn out being beneficial for oral hygiene and 
dental plaque-associated caries. At that age, tooth erup-
tion in preschool children is similar in both genders, but 
attitudes with regard to hygiene are different, due to the 
above mentioned developmental phase: girls are more 
inclined to follow teeth cleaning hygienic indications.

The promotion of dental self-care is the most widely 
used preventive strategy to avoid this problem and 
foster primary dental health. One of the most important 
actions to preserve oral health is the mechanical re-
moval of dental plaque by means of brushing; this is 
the main message that has to be instilled in children 
since the first stages of life, since brushing helps to 
eliminate dental plaque and facilitates contact of fluo-
ride contained in toothpaste with the teeth27.

In European countries, especially in Nordic nations, 
emphasis is placed on brushing as the only dental 
caries-prevention procedure; the use of toothpastes 
with fluor has been, through brushing, the best topical 
preventive measure28. 

Only a child with poor oral hygiene was free of den-
tal caries, which might be due to the fact that caries 
has a multifactorial etiology. When oral hygiene was 
related to the severity of the occurrence of dental car-
ies, we found all children to have poor oral hygiene and 
there were no significant differences between genders. 
The fact that the significance index in the group of stud-
ied children was higher than 8 involved teeth indicates 
a high level of severity with great care shortages, as 
the dental caries factor was predominant in the index; the 
presence of filled teeth was minimal, and these pieces, 
if left untreated, are likely to pass the “missing” group. 

Early lesions have not been diagnosed in this study; 
thus, all caries must be treated with invasive procedures.

These results indicate substantial shortages in these 
population groups and the responsibility of health pol-
icies to attend to these priorities in this age group, 
which has not been able to be addressed since in spite 
of the existence of some programs these fail to cover 
the needs of the majorities. 

It is essential for high-risk chidren-directed programs 
to be implemented, with policies ensuring follow-up of 
these groups. These children only have fluorinated salt 
as a preventive measure and we can appreciate that 
it is not sufficient, due to the oral health poor situation 
of these children; therefore, it is necessary for the 
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values of these indicators to be reduced from the very 
first stages of life.

These results are applicable to a part of the population 
from the Estado de México comprised by preschool 
children living in vulnerable zones; the Ecatepec mu-
nicipality has the highest level of vulnerable children 
population in the state, with the following characteristics: 
conditions of poverty, poor education, lack of access to 
health services, a condition that hinders incorporation 
to development, as well as access to better wellbeing 
conditions and, therefore, the results are applicable to 
preschool children from these vulnerable zones lacking 
preventive programs. 

Conclusions

Based on the obtained results we can conclude that 
the importance of the study lies in having identified the 
epidemiologic profile of this population, because most 
vulnerable zones from the Estado de México have 
these characteristics, with a high prevalence and se-
verity of dental caries and predominance of the dental 
caries factor with few treated teeth. Oral hygiene found 
in this group of children was inadequate and there was 
a high percentage of children with poor hygiene. The 
studied zone had a very low socioeconomic level, and 
for this reason, the studied population constituted a 
very vulnerable group, and a relationship was found 
between hygiene and caries. Prevention is fundamen-
tal in the first stages of life and, therefore, implemen-
tation of oral health programs that include brushing 
technique, dentobacterial plaque control and removal, 
and accessibility to dental services that offer preven-
tive programs and carry out curative activities when 
necessary is recommended. 
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