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INTRODUCTION

Dental caries is a destructive, multifactorial infectious 
disease that is reversible in its early stages. It is con-
sidered the leading cause of oral morbidity in the world 
affecting >90% of the population, which is why it has 
become a public health problem.1-7 Its behavior is very 
variable according to the number of teeth it affects. For 
example, in highly developed countries such as Sweden, 
Norway and Denmark, the average values of DMFT (de-
cayed, missing, fi lled teeth, for primary dentition lower 

ABSTRACT

Background. Caries is a multifactorial disease and is considered a public health problem because 95% of children worldwide suffer from it. 
It is intimately associated with oral hygiene quality. The objective of this work was to determine the relationship between the experience of 
dental caries and oral hygiene in school-age children living in Yautepec, Morelos, Mexico.
Methods. A cross-sectional study of 771 school-age children with mixed dentition in Yautepec, Morelos, Mexico was undertaken. An oral 
exam was used to collect data on oral hygiene and dental caries in primary and permanent teeth. This evaluation was developed by two 
dentists using standardized DMFT/dmft (lower case indicates primary dentition) index to determine dental caries according to the criteria 
established by the WHO (Cr = 0.03, Ca = 0.89, k = 0.942).
Results. The average experience of dental caries was a trend of approximately two primary teeth with some experience of caries and in 
secondary dentition the average was almost zero. In both cases these differences were found to be statistically signifi cant (p <0.0001). It was 
also noted that the disease had no relationship with gender (p >0.05) but was related with the quality of oral hygiene (p = 0.0001).
Conclusions. The average experience of dental caries in both dentitions was low. The condition most frequently observed in terms of quality 
of oral hygiene was good. The average experience of dental caries was shown to be associated with age and quality of oral hygiene.
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case dmft) are shown to be <1.8-13 This contrasts with 
observations in developing countries such as Mexico, 
Colombia, Venezuela and Nicaragua, whose average 
DMFT values are >4. Furthermore, according to the rela-
tive weight of its components, particularly the “decayed” 
state, it is still very high.14-23 Its distribution by age group 
shows that the frequency of this disease increases in per-
manent teeth with age inversely to expectations in prima-
ry dentition because this decrease in dmft index values is 
infl uenced by the tooth exfoliation process. Its frequency 
according to gender is basically the same, with differ-
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ences that are not statistically signifi cant. This allows 
us to understand why a theoretical model has failed to 
be established to date that makes it possible to estimate 
whether there is a higher risk in males or females to de-
velop this disease.24-31

The etiology of dental caries has been related to vari-
ous factors, which interact dynamically such as a diet high 
in fermentable carbohydrates, amount of fl uoride avail-
able in the body, pH and buffer capacity of the saliva, 
among others.27-31 However, it has been shown that the 
most important factor is the quality of oral hygiene due 
to the biofi lm.32 Oral hygiene is understood as a method 
comprising a series of activities designed to control the ac-
cumulation and bacterial biofi lm development on the hard 
and soft tissues within the oral cavity. This is formed by a 
community of bacteria living in an organized structure on 
an interface between a solid and a liquid, which develop 
in encapsulated microcolonies in an organic matrix of ex-
tracellular polymeric substances, proteins and DNA, and 
its accumulation as a bacterial product reduces protection 
against desiccation, host defenses, other microorganisms 
and antimicrobial drugs.33,34

Regarding its composition, due to the complexity of 
oral microfl ora it is constituted by several hundred million 
species and microorganisms, which develop on a single 
tooth organ, a reason why a particular type of microor-
ganism cannot predict the development of caries in an 
individual.35 However, the presence of microorganisms 
such as Streptococcus mutans, S. sobrinus and Lactoba-
cillus spp modulate the cariogenic potential by causing a 
decrease in the local pH through acid production by the 
metabolism of the fermentable carbohydrates and the sub-
sequent tooth demineralization.32 Therefore, dental caries 
is the result of an alteration in the physiological balance 
between mineral of the teeth and the fl uid of the biofi lms 
by endogenous bacteria.32

Seow proposed that children are infected with the S. 
mutans by their mothers after the appearance of the pri-
mary dentition.36 It has been found in recent studies that 
S. mutans and Lactobacillus could be detected in the oral 
cavity from 37 days of birth with a culture. The rate of 
infection increases from 11 to 47% at the end of the stage 
prior to the appearance of teeth in the oral cavity.37 Colo-
nization of S. mutans has been recently proposed as the 
model of vertical and horizontal transmission.38 The rela-
tionship between the average experience of dental caries 

with the quality of oral hygiene is very narrow, such that 
there is a very strong positive relationship between both 
variables, i.e., the greater defi ciency in oral hygiene the 
greater the expectation of fi nding a high average of car-
ies.39-43 For this reason the present work had as a goal to 
determine the average experience of dental caries and its 
relationship with the quality of oral hygiene in a group of 
primary school students in the township of Yautepec, State 
of Morelos, Mexico.

SUBJECTS AND METHODS

A descriptive, observational, cross-sectional prospective 
epidemiological study was carried out, which clinically 
evaluated a sample of 771 students between 6 and 12 
years of age, of both genders, enrolled in four elementary 
schools in the municipality of Yautepec, State of More-
los, who were selected in a simple randomized manner 
without replacement. We included children whose parents 
signed an informed consent and who were in the estab-
lished age range and were cooperative at the time of the 
oral exam. Permission was requested from the authorities 
of the school facilities to carry out the project. Also, the 
parents were informed about the conditions in which their 
children would be examined, covering the legal and ethi-
cal aspects of research.

Training of two dental interns was carried out for the 
epidemiological survey. Towards that goal a total of 20 stu-
dents in three sessions were examined, which guaranteed 
the reliability of the measurements and avoid that biases 
would be generated (Ca = 0.87, Cr = 0.07), whether it was 
due to tiredness or by contamination of the observations. 
Similarly, we calculated the value of Cohen’s kappa for 
the purpose of verifying that the concordances obtained 
were not due to random chance (k = 0.898, p = 0.001). 
Oral examination was done during daylight and with the 
use of chairs, a table, special fl at dental mirrors (No. 5) 
without magnifi cation and a dental probe with a rounded 
tip, with asepsis and antisepsis using white robes, face 
masks, disposable gloves and previously sterilized instru-
ments. To measure the average experience of dental caries 
in the secondary dentition, a collection of the DMFT index 
was carried out, taking into consideration the guidelines 
established by Klein and Palmer. For the primary dentition 
the dmft index was applied by Gruebbel and for measur-
ing the quality of oral hygiene the codes and criteria of the 
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simple oral hygiene index (OHI-S) of Green and Vermil-
lion were used. Data were classifi ed, codifi ed and tabu-
lated in an Excel format, based on the variables of inter-
est, for the processing and statistical analysis. To evaluate 
the average experience of dental caries and the quality of 
oral hygiene by age and gender, the arithmetic mean was 
calculated as well as the standard deviation to determine 
the variability of events towards the central distribution. 
Confi dence intervals were used for estimating the values 
in which the event would be shared at the population level. 
In order to evaluate the difference between the average 
experiences of caries related to gender, the value of the 
non-parametric Mann-Whitney U test was calculated (tak-
ing into consideration that the events of the study do not 
have a normal distribution). For differences between the 
average experience of primary and secondary caries with 
age and with the quality of the oral hygiene, Spearman 
correlation coeffi cient values were used. SPSS v.19.0 for 
MAC was used.

RESULTS

We studied a population total of 771 students enrolled in 
four elementary schools of the Yautepec Township, State 
of Morelos. Of these, 52.3% were female and 47.7% male. 
Furthermore, by age all categories had a similar propor-
tional representation (Table 1).

The average experience in the permanent dentition 
showed values <1. Its average distribution, in general, was 
0.24, which showed an increase in the DMFT index as age 
increases, contrary to what was observed in the primary 
dentition because in this case the dmft decreased for older 
age categories. However, in both cases, these differences 
were statistically signifi cant (p <0.0001) (Table 2).

As far as oral hygiene quality is concerned, the trend 
in the study population was towards what is established 
as good. Also, there were no statistically signifi cant differ-
ences found between age groups with this variable because 
the average experience of the SOHI was similar between 
the different categories (p >0.05). Therefore, the quality of 
oral hygiene was not associated with age (Table 3).

With regard to gender, the average experience of car-
ies in secondary dentition was very low both in males as in 
females, with statistically signifi cant differences between 
these variables (p <0.05). However, despite these statis-
tics, from the clinical point of view it was not relevant 

because in both categories the experience of caries in sec-
ondary dentition was <1. The most relevant fact was that 
88.5% of the children examined were found to be free of 
caries in this dentition. In the primary dentition the preva-
lence was relatively greater in both categories, indepen-
dently of student’s gender as both had a similar number of 
caries (p >0.05). With regard to oral hygiene, the behavior 
was also similar between genders without signifi cant dif-
ferences being noted between (p >0.05) (Table 4).

Finally, with regard to the behavior of the average ex-
perience of dental caries in primary and secondary denti-
tion in children with higher DFMT/dmft values, the qual-
ity of oral hygiene was poor. This was contrary to what 
was observed in children with low DFMT/dfmt in whom 
the quality of oral hygiene was good. The differences were 
signifi cant in both dentitions (p <0.05 for primary denti-
tion and p <0.05 for secondary dentition).

DISCUSSION

According to the observations in the study population, 
the average number of caries was low. This behavior was 
similar to what was reported by Angelillo et al. in Italy12 
and Mendes-Goncalves and Caricote-Lovera in Venezu-
ela.23 Also, according to the report on the behavior of 
this disease at the national level, the frequency observed 
in this population was lower in comparison with what 
has been reported for the State of Morelos in which there 
is an average number of caries of the primary dentition 
at a moderate level and much smaller when compared 
with other states such as the Federal District (DF), State 
of Mexico, Puebla and Tlaxcala.14 Villalobos-Rodelo et 
al.17 and Guido et al.41 also studied the average experi-
ence of caries related with the area of residence. This 
is relevant because despite not fi nding any association 
between variables, these authors mentioned the possibil-
ity of association with other factors such as economic, 
cultural and educational with this event. For this reason, 
this behavior could be due to the fact that the acquisi-
tive ability of the area in reference is low, which prob-
ably does not allow access to highly cariogenic products. 
The majority of the schools in urban areas have a school 
cooperative that provides the students with these types 
of food, facilitating their consumption. However, despite 
the fact that in the rural zones these types of foods are 
available, the children do not have the resources to ac-
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quire them or the consumption is low, a condition that 
may infl uence the fact that the average experience of car-
ies is lower. This same condition has been observed by 
other authors such as Gorbatova et al.,25 Cook et al.,26 
and Bedos and Brodeur,27 who reported that the caries 
experience in general was greater in urban zones when 
compared with rural areas. This relationship is so evi-
dent that at the present time the Department of Public 
Education is in charge of regulating the consumption of 
“junk” foods as a fundamental strategy for the control 

and prevention of childhood obesity. It would most prob-
ably have an impact on other health problems, among 
which are dental caries.

According to the results of the present study, the caries 
experience in primary dentition was greater when com-
pared with the secondary dentition, a behavior that coin-
cides with what was reported by Prashanth et al.43 Also, 
this behavior resulted in being an expected behavior be-
cause for the establishment and development of this dis-
ease, the time of exposure of the teeth to different risks 
is very important, whether personal, behavioral or envi-
ronment type reasons. Nevertheless, the experience of the 
disease was very low for both dentitions compared with 
the reports of Irigoyen et al.,14 Pérez-Domínguez et al,15 
Casanova-Rosado et al.,16 and Villalobos-Rodelo et al.17 
This translates into the fact that these factors have had 
very little infl uence on the population for this disease to 

Table 1. Distribution of the study population according to age and gender

Age 
(years)

Gender

TotalFemale Male

f % f % f %

6 64 8.3 63 8.2 127 16.5
7 64 8.3 59 7.7 123 16.0
8 62 8.0 61 7.9 123 16.0
9 64 8.3 53 6.9 117 15.2

10 68 8.8 65 8.4 133 17.3
11 81 10.5 67 8.7 148 19.2

Total 403 52.3 368 47.7 771 100.0

f , frequency; %, percentage.

Table 4. Mean and standard deviation of distribution, variability and con-
fi dence intervals in relation to the mean experience of caries in primary 
and secondary dentition according to gender

Gender Mean SD 95% CI p*

Prevalence of caries in primary dentition (dfmt values)
Female 1.13 0.100 0.93-1.32
Male 1.09 0.097 0.90-1.28 p >0.05

Prevalence of caries in secondary dentition (DFMT values)
Female 0.15 0.028 0.10-0.21
Male 0.29 0.042 0.20-0.37 p <0.05

Quality of oral hygiene (OHI-S values)
Female 0.57 0.231 0.55-0.67
Male 0.57 0.069 0.55-0.68 p >0.05

SD, standard deviation; 95% CI, 95% confi dence interval: interval; DFMT, de-
cayed, fi lled, missing teeth; dfmt, decayed, fi lled, missing teeth; OHI-S, simplifi ed 
oral hygiene index.

Caries prevalence and association with oral hygiene in a group of school-age children from Yautepec, 
Morelos, Mexico, 2009

353Vol. 70, September-October 2013

Table 2. Mean distribution, standard deviation and 95% confi dence in-
tervals in relation to the average experience of primary and secondary 
dentition according to age

Age Mean SD 95% CI

Prevalence of caries in primary dentition (dmft values)
6 1.91 0.231 1.46-2.37
7 1.15 0.171 0.81-1.48
8 1.46 0.199 1.06-1.85
9 1.07 0.168 0.74-1.40

10 0.71 0.118 0.47-0.94
11 0.49 0.091 0.31-0.67

p <0.0001
Prevalence of caries in secondary dentition (DMFT values)

6 0.00 0.000 0.00-0.00
7 0.01 0.008 0.00-0.02
8 0.11 0.046 0.02-0.21
9 0.23 0.059 0.11-0.35

10 0.32 0.069 0.18-0.45
11 0.57 0.090 0.39-0.74

p <0.0001

D, standard deviation; 95% CI, 95% confi dence interval; dfmt, decayed, fi lled, miss-
ing teeth: DMFT, decayed, missing, fi lled teeth.

Table 3. Distribution of the type of quality of oral hygiene of school-age 
children according to age (town of Yautepec, Morelos, 2009)

Age (years) OHI-S SD

6 0.53 0.676
7 0.71 0.698
8 0.68 0.644
9 0.65 0.620

10 0.61 0.638
11 0.53 0.611

p >0.05

SD, standard deviation; OHI-S, simplifi ed oral hygiene index.
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develop and that surely there are others, which act in a 
preventative manner against the formation of dental caries 
such as the quality of oral hygiene and the low consump-
tion of highly industrialized products.

The behavior of the average experience with dental 
caries in accordance with age was in agreement with ex-
pectations. In the primary dentition, the average values of 
experience of the disease decreased as the age advanced, 
probably being infl uenced by the dental exfoliation pro-
cess. It must be remembered that the number of teeth sus-
ceptible for the recount of the average value of the dmft 
is less at an older age, a behavior that is inverse in the 
average values of dental caries in secondary dentition. 
Therefore, the DFMT value will always tend towards an 
increase or to maintain the same value in the best of cases.

The distribution and frequency of dental caries by gen-
der in primary dentition showed no signifi cant differences. 
However, the possibility that it has some infl uence on the 
establishment and development of the disease is not ruled 
out, fundamentally oriented not by the condition of being 
male or female, of tooth eruption (most of the time this 
is earlier in females; therefore, the mean exposure time 
of the teeth is greater for them). Moreover, Declerck et 
al. established that dental caries is related to several vari-
ables that have a close relationship with the onset of the 
disease, but the variable of gender has shown different be-
haviors and in an inconsistent manner.7 Some reports have 
mentioned that females presented a greater frequency; in 
other reports males showed this condition as reported by 
Gurrola-Martínez et al. in Mexican children42 and Smith 
and Lang20 in Nicaraguan children. They noted that there 
was a small difference between genders, but it was not 
statistically signifi cant, appearing more in males. This 
contrasts with what was established by Díaz-Cárdenas 
and González-Martínez21 and García et al.22 in Colombi-
an children where a who observed a higher prevalence in 
females.

In regard to the relationship between the average ex-
perience of dental caries with the quality of oral hygiene, 
a high association was observed between both variables, 
a behavior similar to what has been reported in other 
studies.39-43 For this reason it is understood that oral hy-
giene is considered to be the factor of highest relevance 
for the establishment and development of caries. The 
following questions must be asked: does the condition 
of good quality oral hygiene that was observed in that 

population meet the requirements for adequate manage-
ment technique and oral hygiene aids? Or could it be that 
this condition is more narrowly related to the type of diet 
that they consume, which by itself may be noncariogen-
ic? Even more, could the characteristics of the diet itself 
be causing autolysis? These are questions that come up 
and provide the possibility of continuing with this line 
of investigation in the study population. However, and 
independent of the possible response to these questions, 
it is an evident fact that the reference population had 
a very low prevalence of dental caries as well as good 
quality dental hygiene, trends which are desirable for 
any population. For this reason we can conclude that, in 
the study population, the average experience of caries in 
both dentitions was low as the dfmt values were in up to 
two primary teeth with some experience of caries at the 
most, whereas the average DMFT in the secondary den-
tition was almost zero. Also, the frequency of caries in 
both dentitions was not high as expected but was lower 
in accordance with what was reported by other authors in 
populations with similar characteristics. Likewise, it was 
observed that the average experience in secondary tooth 
decay increased with age. In regard to the quality of oral 
hygiene, the “good” condition was most frequently ob-
served, both in age and gender. The average experience 
of dental caries was found to have a close relationship 
with the quality of oral hygiene, which was statistically 
signifi cant.

Correspondence: Dr. en O. José Francisco 
Murrieta Pruneda

E-mail: francisco.murrieta@gmail.com
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