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SUMMARY. mean dmft and DMFT index were 1.¥2.41 (6-
Introduction. The purpose of this study was to/ years old = 1.77 2.46; 8-9 years old =
determine the prevalence of caries in primary aid83+ 2.22) and 0.34 0.83 (6-7 years old =
permanent teeth, and to identify variables associated23+ 0.66; 8-9 years old = 0.711.17),

with experience of caries in the permanent dentitiorespectively. Multivariate analysis showed that older
Subjects and methodsChildren (n=320) aged 6- age (OR= 3.19), female sex (OR= 2.06), presence
9 years (mean 6.99 = 1.00) were examined froof enamel defects (OR= 4.11), and caries in the
three public schools selected randomly iprimary teeth (OR=2.95) were associated with
Campeche, Mexico in 2001. A questionnaire wa3MFT>0.

sent to the children's parents to measuiscussion.This study confirmed that caries status
socioeconomic, socio-demographic, and behavioialthe primary teeth could be used as a risk indicator
variables. Dental caries was measured using tfog caries in the permanent teeth of Mexican school-
WHO indices. Caries experience (DMFT, dmftage children. The collected epidemiological data
and caries prevalence (% DMFT>0, % dmft>0dnay be used to improve public oral health service
were calculated. We also created a multivariapganning and resource allocation.

binary logistic regression model. (Rev Biomed 2006; 17:25-33)

Results. Overall caries prevalence was

dmft>0=53.1% (6-7 years old = 50.2%); 8-9 yearnkey words: dental caries, epidemiology, primary
old = 63.0%) and DMFT > 0 = 18.4% (6-7 yearslentition, permanent dentition, Mexico.

old = 13.8%; 8-9 years old = 34.3%). The overall
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RESUMEN. INTRODUCTION.
Prevalencia de caries y algunos factores Dental caries is known as the principal problem
asociados en escolares de 6-9 anos de edad public oral health. There is ample evidence that
en Campeche, México. prevalence of dental caries has been declining over
Introduccion. El objetivo de este estudio fuethe last two decades for the majority of young
determinar la prevalencia de caries en la denticipopulation groups in many developed countries.
primaria 'y permanente e identificar las variabléd/hile scientists disagree when it comes to specific
asociadas con la experiencia de caries enrknking of the factors responsible for such decline,
denticién permanente. widespread exposure to different fluoride
Sujetos y métodosSe examinaron 320 nifios degechnologies is often credited for playing a
6-9 afos de edad de tres escuelas de la ciudaddestantial role (1-3). A decline in some Latin
Campeche, México en 2001. Se envid uAmerican countries has also been reported recently
cuestionario a las madres de los nifios para me@lt 5). Epidemiological surveys can improve the
variables socioeconémicas, sociodemograficasnyonitoring of population-level trends of important
conductuales. La caries dental fue medida usanoi@l health conditions, so that morbidity and
los indices de la OMS y se calcularon l&eatment needs can help tailor oral health programs
prevalencia (% CPOD > 0, % ceod > 0) yo meet real-life health needs.
experiencia (CPOD, ceod) de caries. El analisis An expanding number of epidemiological
estadistico se realizé con regresion logistica binarsudies around the world have demonstrated a direct
ResultadosLa prevalencia de caries en denticiorelationship between various behavioral, social,
primaria fue de 53.1% (en los de 6-7 afilos economic, and clinical factors and dental caries.
50.2%; y 8-9 afios = 63.0%) y en la denticibAmong these factors, studies have shown that tooth
permanente fue de 18.4% (en los de 6-7 afiodrushing and oral hygiene behavior in children is
13.8%; y 8-9 afios = 34.3%). La media de laassociated with dental caries experience (6-8).
indices ceod y CPOD fueron 1.42.41 (en los Kanchanakamadt al (9), in Tailand, Lt al (10),
de 6-7 afos de edad = 14/2.46; y 8-9 afios = in China, Montereet al. (11), and Casano al
1.83+ 2.22) y 0.34: 0.83 (en los de 6-7 afios dg8), in Mexico found that children with demarcated
edad = 0.23 0.66; y 8-9 aflos = 0.711.17), opacities and enamel hypoplasia had higher caries
respectivamente. El andlisis multivariado mostiévels. Others found that older age is determinant
que la edad (RM= 3.19), el sexo femenino (RMfor dental caries (8, 12-14). Several longitudinal (15-
2.06), la presencia de defectos del esmalte (RM8) and transversal (8, 19) studies have shown that
4.11), y la presencia de caries en la dentici@aries experience in primary teeth is correlated with
primaria (razén de momios, RM= 2.95) estuvierocaries in permanent teeth in diverse countries and
asociadas con el CPOD>0. ethnic groups, with a relatively strong association
Discusion.Este estudio confirma que la caries ecompared to other variables. Such relations are
denticion primaria puede usarse como un indicadmrodified by associations between socioeconomic
de riesgo para la caries en denticiébn permanentgriables and dental caries (8, 14, 20-22). Various
de nifios mexicanos de edad escdRRev Biomed authors reported a difference between sexes,
2006; 17:25-33) observing that boys have higher dental caries

experience in primary dentition than girls (13, 14,
Palabras clave:caries dental, epidemiologia,21). This situation was reversed in permanent teeth
denticion primaria, denticion permanente, Méxicq23-26).

Because epidemiological data may be used for
improved public oral health service planning, recent
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studies have been conducted to determine the gegésumed to be similar. The sample included three
status in the population in Mexico; an array afandomly selected schools from an urban area of
studies examined the epidemiological profiles afampeche City, and included all first, second, and
dental caries and caries-treatment experience in dhed grade children (336 schoolchildren). The
state of the country: Campeche. To continuaothers of the children were approached and
expanding our understanding of the factonsformed in a letter about the study design, the need
modifying the oral health of groups at riskto fill out questionnaires, and the planned dental
information on factors associated with increasezkaminations.

caries experience is needed. The aim of thi@riables and data collection.

investigation was to determine the caries experience We distributed structured questionnaires in the
(mean of dmft and DMFT) and prevalence (dmft>8chools to mothers who agreed to participate and
and DMFT=>0) in primary and permanent teeth afigned informed consent letters, and collected them
children 6-9 years of age, and to identify variablaa the same locations. The instruments were used
associated with prevalence of caries in th® determine demographic, socioeconomic, and

permanent dentition. behavioral variables. The dependent variable was
dental caries. Caries prevalence was expressed as

MATERIAL AND METHODS. the percentage of individuals in a given group with

Design, population and sample of study. experience of caries in their permanent and/or

The design and undertaking of the studgrimary teeth (DMFT>0 and dmft>0). The averages
followed the ethical guidelines for research studied decayed, missing, and filled teeth (DMFT and
at the Universidad Auténoma de Campechéemft indices) were used to express the caries
Campeche is one of 32 States of the Mexicaxperience of a given group. The independent
Republic. Its capital has the same name andvariables were age, sex, toothbrushing frequency,
located in the southeast, on the Gulf of Méxicand presence of enamel defects. Specifically, these
coast. were enamel opacities and they were classified as:

The present study has two components; tliemarcated or diffuse, and enamel hypoplasia (28),
“dental fluorosis” component and the “dental cariesh the child. Other variables were highest level of
component. The methodology has been informeghooling in the mother, as well as her attitude
in a previous report on dental fluorosis (27). Brieflyoward the oral health of her child. Subjects were
a cross sectional study was carried out on alassified as having defects present if one or more
schoolchildren aged 6-9 years old attending publieeth were affected. The importance ascribed by
schools in Campeche City, Mexico in 2001. Thethe mother to the oral health of her child was
program consists in the periodic application (evemgduced to a simple positive (1) or negative (0)
six months) of topic fluoride and the teaching ddttitude, on the basis of combined responses to two
correct toothbrushing. As Campeche is a nouestions: Do you consider it important for your
fluoridated town, in this population the program o€hild to keep his/her teeth in good condition?, and
salt fluoridation started in 1991. Children werélave you ever examined his/her teeth to check if
selected from a pool of 30 elementary schootkey are healthy? (27, 29, 30).
included in a preventive dentistry program managétlinical exams.
by a federally funded, medical insurance system in  The visual dental examination was conducted
Campeche City (Instituto Mexicano del Segurby four examiners previously trained to use
Social, or IMSS). On average, the schools had 7&andardized detection criteria, by an investigator
81 children aged 6-9 years (n~2250). The sociQAAVS) with experience in oral epidemiologic
economic conditions in these public schools werairveys, (inter-examiner agreement at child level,
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kappa>0.90 for caries and 0.80 for enamglears and applied an identical number of
defects). The children didn’t brush their teeth pri@uestionnaires. Response rate for questionnaires and
to clinic exams. However, the teeth were dried witbarticipation rate in exams was 95.2%. The mean
sterilized gauze. Exams were conducted using flatje was 6.99 + 1.00 years, 52.5% were boys and
mirrors and probes under natural light conditiong,7.5% girls. Table 1 presents the distribution of
in suitable places at the schools. No radiographbkildren across the variables of interest including
were used. socio-demographic, socioeconomic, and behavioral
Statistical analysis. factors. The mean number of years of schooling of
The data were entered in SPSS 10.0© anlde mothers was 9.56 + 4.55 years.
analyzed in STATA 7®. An exploratory analysis was

first carried out to describe the sample and to Table 1

evaluate the data. The mean DMFT, dmft, and Characteristics of subjects included
DMFT+dmft were calculated. The dependent in the study.

variable was dental caries in permanent teeth avidriables n Percentage
was dichotomized as: (0) DMFT=0 and (1)3\ge

DMFT>1. All categories of the independent = .7 years 245 772
variables were entered as dummy variables inthe 8-9 years 73 228
analysis. A bivariate analysis was first carried ougex

variables were analyzed by Pearsor?$est or by Boys 168 52.5
Fisher exact test, when appropriate (i.e., expected Girls 152 47.5
cell value <5). Statistical significance was assumé@oth brushing frequency

when p<0.05. At least once a day 261 81.6

Fewer than 7 times/week 59 184

We creat multivariat inary logisti
e created a multivariate binary logistic er's attitude to child's oral health

regression model with the purpose of obtaining t%OthPositive 197 616
best variables associated with the experience of Negative 123 38 4'1
caries (DMFT>0). The strength of the associatiogchooling of mothers

of our model was expressed as odds ratios (OR) > g years 228 713
with 95% confidence intervals (95%Cl). Inthe final < 6 years 71 282
model we included the variables from the bivariatenamel defects

analysis that had a pvalue <0.25 (31). We Without 309 96.6
conducted a variance inflation factor test with the ~ With 11 3.4

purpose of analyzing and avoiding multicolinearity

between independent variables. Due to smdlaries prevalence and experience.

numbers in some categories of independent Overall caries prevalence was dmft>0=53.1%

variables, no interactions were tested. Th@-7 years old = 50.2%; 8-9 years old = 63.0%)

adjustment of this model was verified with thend DMFT>0=18.4% (6-7 years old = 13.8%; 8-

goodness-of-fit test using p>0.10 as a cutoff poiftyears old = 34.3%). The overall mean dmft and

to consider the adjustment to be adequateMFT index were 1.78 2.41 (6-7 years old =

Specification error teslifktes) was used to verify 1.77+ 2.46; 8-9 years old = 0.230.66) and

the assumption that the outcohngit was a linear 0.34+ 0.83 (6-7 years old = 0.230.66; 8-9 years

combination of the independent variables (32). old =0.71: 1.17), respectively. The percentage

of caries-free children in both dentitions was 41.9%.

RESULTS. Caries experience — expressed as mean DMFT and

We clinically evaluated 320 children aged 6-fnean dmft -- and prevalence of caries -- expressed
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Table 2
Mean DMFT/dmft values (+ Standard deviation), absolute number of children with DMFT/
dmft>0 and the proportion of the total number of children (%).

Age (n) DMFT (SD)* dmft (SD) t DMFT>0 (%) dmft> (%)
6 (119) 0.22 (0.61) 1.92 (2.62) 16 (13.5) 62 (52.1)
7 (129) 0.25(0.71) 1.63(2.32) 18 (14.1) 62 (48.4)
8 (29) 0.59 (1.05) 1.79 (1.93) 9(31.0) 18 (62.1)
9 (44) 0.80 (1.25) 1.86 (2.41) 16 (36.4) 28 (63.6)
Total 0.34 (0.83) 1.78 (2.41) 598.4) 170 (53.1)

DMFT= Decay, Missing, and Filled teeth in permanent dentition.
dmft= decay, missing, and filled teeth in primary dentition.

* Non-parametric test z=3.79; p<0.01

t Non-parametric test z=0.67; p=0.50

as the percentage of children with DMFT>0 angkgression analysis for caries experience (DMFT=0
dmft>0 -- by age are shown in Table 2. Cariess. DMFT>0). The set of four dummy variables
prevalences in permanent and primary teeth in@as statistically significant (X(4)=32.51;
year-olds were 13.5% and 52.1%, respectively, apg0.0001). Controlling for demographic and
for children aged 9 years, 36.4% and 53.1%linical factors, children with caries experience in
respectively. Data analyses showed that the DMFT,
dmft and DMFT+dmft indices were 0.34+0.83, Svariate analvel I)al:|e3 _ .

; Ivariate analysis petween caries experience
3.7812.'41’ and 2.13+2.73, respectlve_ly. For 6 and (DMFT>0)yan d independont Variabﬁ’es

year-olds, the values were DMFT=0.22+0.61, included in the study.

dmft=1.92+2.62, and DMFT=O.80¢1.25,Vamlbles OR (95% C) 5 value
dmft=1.86 £ 2.41, respectively.
Bivariate analyses. Age

In a non-parametric test for trends we found 6-7years 17 X=15.718
. . ) . 8-9 years 3.26 (1.78 —5.97) p=0.000
an increase in the DMFT index and carie§ex
prevalence in permanent dentition (p<0.01) by age. Boys 1* X =4.054
No differences in the caries experience and caries Girls 1.80(1.01-3.19) p=0.044

prevalence in the primary dentition were found iﬁOOI%bl“e‘Z:ti”ogngee‘;“gg;y L 3,605
bivariate analyseg for_aII mdepepdent varlableg. Fewer than 7 1.89 (0.97 —3.65) p=0.057
Tablel3 presents bivariate a}naly5|s betweeq caries  times/week

experience (DMFT>0) and independent variablagother's attitude to child's oral health

included in the study. Bivariate logistic regression  Positive 1* X=1.188

revealed that DMFT>0 was positively associated . Negative 0.72(0.39-1.31) p=0.276
with higher age (OR=3.26; 95% Cl = 1.78 — 5.97),c"°0!ind of mothers
1hig g e oLt= 2. ~1)h > 6years 1* X=1.654

caries experience in primary teeth (OR=2.84;95% < g years 1.48 (0.81—2.69) p=0.198
Cl =1.52 -5.29), female gender (OR=1.80; 95%namel defects
Cl=1.01-3.19), and had a borderline association Without 1* Fisher test
with decreasing tooth brushing frequenc% With 2.64(0.75-9.33) p=0.125

P=0.057) aries in primary teeth
( . . dmft=0 1* X=11.338

Multivariate results. dmft>0 2.84 (1.52 —5.29) p=0.001
Table 4 presents a multivariate logistiG oo oo category

Vol. 17/No. 1/Enero-Marzo, 2006



30

PR Beltran-Valladares, H Cocom-Tun, JF Casanova-Rosado, AA Vallejos-Sanchez.y col

Table 4 specification error test, we obtained satisfactory

Final model of logistic regression between results; the outcomegit was a linear combination
caries experience (DMFT>0) and independent of the independent variables.

variables included in the study (n=320).

Variables AOR (95% CI) P value DISCUSSION.

Age The present study added to the expanding body
6-7 years  1* of data that has accrued over the past 5-10 years,
8-9 years 3.19 1.70-6.01 0.000 which documents the current state of dental health

Sex in the child population in Mexico. Interestingly, the
Boys 1* rates reported in the present study are lower than
Girls 206  1.12-3.78 0.020  those observed in other groups of Mexican

Enamel defects schoolchildren in the past — studies mostly from
Without 1*

ntral Mexi -35). indi
With 411 1.05 — 16.060.042 Ce_ al Mexico (_26, 33 35)_ Mean indices and
Caries in ori caries prevalence in both dentitions were lower than
aries in primary teeth . .
dmft=0 1% figures reported by Herreed al(14). in Campeche
dmft>0 2 95 153 -5.68 0.001 (located on the Gulf of México coast), comparing
children of similar age. A likely explanation for such

AOR, Adjusted Odds Ratio for all variabl h inth . . ) .
table. juste s Ratioforalivanables Shown Nt acline is the iImplementation of oral health

* Reference category programs benefiting our study population but not
Log likelihood=-136.69, X4)=32.51, p=0.0000 the group investigated by Herreteal (14), (hence
Goodness-of-fit statistic for the model *(8)=4.44; peing the most important explanation for the
p=08155 . . disparate results in the Campeche environment), or
Specification error (linktest): predictor p=0.042, predictor . . .

0=0.970 widespread use of fluorides through different

vehicles at the national level. However, it is

necessary to take into account that local variations
primary teeth were more likely (OR=2.95;in caries experience and prevalence can be large
95%CI=1.53 — 5.68) to have DMFT>0 tharwithin a single country.
children without caries in primary dentition. In Mean dmft, mean DMFT, and the proportion
addition, the odds of having DMFT>0 wereof children with caries were more favorable in the
significantly greater among girls (OR=2.06present study than figures reported for similar age
95%CI=1.12 — 3.78) than among boys. Oldagroups in other less-developed countries (36, 37),
children were 3.19 times (95%CI=1.70 — 6.01and compared advantageously or similarly to
more likely than younger children to have cariesertain reports from developed countries (21, 38).
experience in permanent dentition. In contrast ®egardless of such positive contrasts, the present
the bivariate results, after adjusting for othestudy suggested that early initiation of tooth decay
variables, children with enamel defects werm Mexican schoolchildren is common: 52% of
significantly more likely (OR=4.11; 95%CI =1.05children had caries at age six. This level of
—16.06) to have DMFT>0 than children withouprevalence failed to meet the first oral health goal
enamel defects in the multivariate analysis. of FDI/WHO (40) for the year 2000 (50% of

The model adjustment was tested with thehildren free of caries at this age) by a small margen.

goodness-of-fit test and was not found to be The study supplied some of the first evidence
significant (X (8)=4.44; p=0.8155). This suggestsonfirming the close association between
that the observed probabilities were similar to thexperience of decay in the primary and the
predicted probabilities by the logistic model. In thpermanent dentitions for this age group (6-9 years)
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in Mexico in a cross sectional study. The experiensecioeconomic level (schooling of the mother), that
of caries in primary dentition was a factor associateduld explain the absence of differences in this
with caries in permanent teeth; this finding support@riable; in addition, this variable was observed to
results reported recently in longitudinal (7, 15-18)e very homogeneous in the sample. Another
studies in diverse settings. This observation couichitation in this study was that only the schools that
also be seen in children with mixed dentition iave a preventive oral programs were selected.
cross-sectional studies (8, 19). Such results The overall conclusion from the study is that
emphasize the need for, and the feasibility to attattne oral health status in this population group of
the early identification of children at high risk ofMexican children, as measured by caries
caries, as suggested by other authors (13, 14) pmevalence and caries experience, is generally better
turn, the process of early identification would opewhen compared to data from similar age groups in
the possibility of implementing oral health programdiverse Mexican communities, and in other
targeting school age children. countries. The findings fitted the statistical model
The present study demonstrated a significantell. Caries experience was modified by socio-
relationship between age and caries experiencedemographic and clinical factors, and was shown
permanent teeth. This occurrence was in line witb be closely associated from the primary dentition
previous findings, both in younger and older childreto the permanent dentition. The low prevalence of
(12,13, 21, 26, 34, 35). The difference could b#ental caries observed in this sample could be due
explained by a number of factors that include the the fluoride exposure of the national salt program
time span since eruption of teeth, and the changeoofto preventive programs carried out in Mexican
dietary habits as children become older (21). schools. The implementation of an oral health
A difference in the prevalence of caries existgorogram for school children to identify individuals
when the data were examined across sexes; thashigh risk of caries is necessary.
results showed girls having more caries in
permanent teeth than boys, in agreement with otif§lKNOWLEDGMENT.
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