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Abstract
Objectives: To compare two surveys across seven states for the prevalence of dental caries among Mexican school-
children.
Study Design: Analysis of two cross-sectional surveys: Schoolchildren from 6 to 10 years of age were examined 
in the 1988–1989 survey and 6- to 10-year-old and 12-year-old students were included in the 1998–2001 survey. 
The baseline data of seven states were available for analysis. Representative probability samples were conducted 
statewide in both surveys. The World Health Organization (WHO) method was used to obtain the dental caries 
index (dmft, DMFT). At present, additional and more recent epidemiological data representative statewide in 
Mexico are unavailable. 
Results: The participants were 9798 schoolchildren in the 1988–1989 survey and 16882 schoolchildren in the 
1998–2001 survey. The prevalence of caries in children ages 6 to 10 years was 86,6% in the first survey and 65,5% 
in the second survey, showing a 24,4% reduction. The primary teeth index in the first survey was dmft = 3,86 
(IC95% 3,68  4,04) and in permanent teeth, it was DMFT = 1,03 (IC95% 0,95  1,11). In the second survey, the 
comparable values were dmft = 2,36 (IC95% 2,20 2,52) and DMFT = 0,35 (IC95% 0,29 0,40), corresponding to 
a reduction of 38,89% and 66,02% in the primary and permanent dentition, respectively. Treatment needs remain 
high: In the second survey, as 92,75% of the index DMFT was conformed as decayed teeth.
Conclusion: Overall, we detected a downward trend in the dental caries indices, particularly in the permanent 
dentition. The increase in the availability of fluoride likely contributed to the observed decline in dental caries.
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Introduction 
Diseases of the oral cavity produce deterioration in 
quality of life, causing discomfort, pain, and functional 
limitations. These diseases also have an impact on ove-
rall health. Among Mexican children and adolescents, 
studies have detected an association between quality of 
life and caries experience (1). The treatment of oral dis-
ease is costly. It is difficult for health systems to meet 
the population’s treatment needs, particularly in devel-
oping countries. 
Trends in dental caries have shown different patterns 
around the world. Several developed countries have ex-
perience a steady reduction in dental caries; however, 
trends in low- and middle-income counties are unclear. 
For the period 1970−2004, a study of three developing 
regions (Sub-Saharan Africa, the Middle East and North 
Africa, Latin America and the Caribbean) found mixed 
trends in the 5- to 6-year-old children but a reduction in 
dental caries in 11- to 13-year-olds. The lowest caries 
indices were found in Africa and the highest in Latin 
America (2).
According to the data from the World Health Organiza-
tion (WHO) in 2002, the global burden of oral diseases 
in years lost to disability was 7372. (3) In Mexico in 
2007, the Public Health Services Ministry added more 
than 10 million dental visits to this figure the services 
provided by private dentists must be added. Currently, 
there is one dentist for every 8911 persons, and the 
Ministry of Health has only 3772 dental facilities in the 
country. These resources are insufficient to cope with 
dental caries treatment needs in Mexico.
The main element used for caries prevention is fluoride; 
this agent has been added to several products such as 
dentifrices, rinses, gels, water, and salt (4, 5). In Mexi-
co, fluoridated dentifrices are widely used. Salt fluori-
dation programs have been implemented for more than 
half a century in Europe and more recently in Latin 
America (6, 7). In 1993, Mexico established a National 
Salt Fluoridation Program (NSFP). 
Dental caries surveys are good instruments to identify 
trends in dental caries. In 1988–1989, a dental caries sur-
vey was carried out including nine states of Mexico and 
the capital city. About 10 years later, a second survey 
(1998–2001) was performed that included a representa-
tive sample from each state in Mexico. Changes in den-
tal caries indices in Mexico have been reported using 
the information of only three states and Mexico City; 
however, the rest of the states with baseline data have 
not been studied (8, 9). These partial results showed a 
wide variation in caries reductions in the states studied, 
ranging from a reduction of 40% to 89% (8). 
The comparison of the 1988–89 and 1999–2001 Mexi-
can surveys, considering the seven states not studied so 
far, might provide useful information on the trend of 
dental caries in Mexico and offer pertinent data for the 

evaluation of preventive strategies and dental services. 
However, the evaluation of these surveys is pending; 
currently, more recent epidemiological data representa-
tive statewide are not available in Mexico. Likewise, the 
analysis of this information could be useful in designing 
public health policies based on scientific evidence (10). 
Additionally, the results could provide useful informa-
tion for countries planning caries prevention strategies 
or intending to make changes in existing preventive 
programs. 
The purpose of this study is to compare the results of 
prevalence and severity of dental caries in Mexican 
schoolchildren from seven states obtained in the 1988–
1989 and 1998–2001 surveys to identify trends of this 
disease.

Material and Methods 
Study population 
Through the Office of Prevention and Oral Disease 
Control, the Ministry of Health organized a baseline 
dental caries survey in 1988–1989 before the implemen-
tation of the National Salt Fluoridation Program. Repre-
sentative samples were obtained from 11 states out of 
the 32 Mexican states forming the geopolitical division 
of the country. Partial results have been published (8, 
9). Analysis was pending in the states of Baja Califor-
nia Sur (BCS), Colima (Col.), Chiapas (Chis.), Guerrero 
(Gro.), Hidalgo (Hgo.), Morelos (Mor.), and Yucatan 
(Yuc.). The results of these seven states are analyzed in 
the present study. These states are located in the north 
(BCS and Col.), center (Mor. and Hgo.), and south (Gro., 
Chis. and Yuc.), covering approximately 15% of the 
Mexican population and representing more than 16 mil-
lion people. Approximately 10 years after the baseline 
survey, a second survey (1999–2001) was completed. 
The Pan American Health Organization (PAHO) sup-
ported both surveys, and a PAHO expert group instruc-
ted the examiners in dental caries evaluation. WHO cri-
teria for dental caries assessment was used in both sur-
veys. Inspection of the oral cavity was performed with 
natural light using a plane mirror and an explorer No. 5. 
The caries indices dmft (primary teeth decayed, missing, 
or filled) and DMFT (permanent teeth decayed, missing, 
or filled) were obtained. The protocol of both surveys 
established a prerequisite that the examiners show in-
tra-examiner reliability of 95% and inter-examiner of 
90%, which was satisfied. The survey protocols were 
approved by the Ministry of Health Committees, and 
ethical aspects were considered. During the surveys, 
children found in need of immediate oral care were re-
ferred to corresponding health services.
For the 1988–1989 survey, the sample size was calcu-
lated for each participating state. The sample was de-
signed considering the information available from lo-
cal studies in the region. In the second survey (1998–
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2001), to estimate sample size, data available from 
the first survey were used. The calculation of sample 
size was completed by the Division of Epidemiology  
of the Ministry of Health. More information can be 
found on the National Epidemiological Surveillance 
Center of the Ministry of Health website.
Data analysis 
To facilitate the comparison between surveys, the pre-
valence estimates and averages for the seven states were 
standardized by age, using population distribution data 
from the XII General Census of Population and Housing 
2000 as the standard. The calculations of the estimators 
of totals, averages, and proportions were done, taking 
into account the complex survey design of the surveys. 
The statistical analysis was performed with Stata/SE10, 
using the survey option (Stata Corporation, College Sta-
tion, TX, USA). 

Results 
There were 9798 children participating in the first sur-
vey (1988–1989), and all were residents in the states 
analyzed in this study. The number of participants 
in these same states was 16882 in the second survey 
(1998–2001). (Table 1) shows the distribution of school-
children by age and state.
Prevalence of caries
Table 2 presents the prevalence of dental caries (dmft 

+ DMFT> 0) by age and state in 1988–1989 and 1998–
2001. In the first survey, the highest prevalence was de-
tected in Baja California Sur and Chiapas. Data from the 
second survey showed that the highest prevalence was 
found in a midwest state, Morelos (80,3%). The state of 
Yucatan had the lowest prevalence (34,2%). Consider-
ing the 1988–1989 results, the caries’ prevalence was 
86,6%, while in 1998–2001 it was 65,5%—a reduction 
in the caries’ prevalence of 24,4% in 6- to 10-year-old 
children.
Dental caries in the primary teeth
In the 1988–1989 survey, dental caries indices were 
high. The groups most affected were in Baja California 
Sur, Colima, and Chiapas (dmft> 4), followed by Guer-
rero, Hidalgo, and Morelos (3 <dmft <4); the lowest 
state was Yucatan (dmft 2,88) (Table 3). In the first sur-
vey, in all states, about 90% of the index was composed 
of decayed teeth; the filled and extracted components 
had only a small contribution (Table 3). In the State of 
Chiapas, the percentage of extracted teeth correspond-
ed to 8,5% of the index, while filled teeth accounted for 
only 0,9%. 
In the second survey, all states had a lower dmft index 
than in the first survey (Table 3). In the 6- to 10-year-old 
children, the overall reduction in the dmft index was 

1988-1989

Age BCS. Chis. Col. Gro. Hgo. Mor. Yuc. Total

6 296 318 293 448 536 638 326 2855 

7 281 227 290 230 236 262 304 1830 

8 303 233 264 222 246 233 306 1807 

9 257 191 273 230 215 216 261 1643 

10 269 202 314 186 177 231 284 1663 
State aT.  1406 1171 1434  1316 1410  1580 1481 9798 

1998-2001

Age BCS. Chis. Col. Gro. Hgo. Mor. Yuc. Total

6 608 826 693 552 569 814 600 5388 

7 562 661 516 633 503 571 517 4694 

8 486 435 285 572 280 484 330 3649 

9 492 673 210 477 255 459 193 3512 

10 492 517 234 467 225 544 147 3404 

State aT 2640 3112 1938 2701 1832 2872 1787 16882

Table 1. Number of participating children by age in seven 
states in Mexico in the 1988-1989 and 1998-2001 surveys.

(BCS: Baja California Sur, Col: Colima, Chis: Chiapas, Gro: 
Guerrero, Hgo: Hidalgo, Mor: Morelos and Yuc: Yucatan).

1988-1989

Age  BCS. Chis. Col. Gro. Hgo. Mor. Yuc. Prevalence b

6 92,2 92,2 84,3 79,9 80,8 80,7 75,5 83,6 

7 92,2 90,7 89,4 87,4 78,0 82,4 80,6 85,8 

8 95,4 93,5 90,6 86,0 83,7 87,1 82,7 88,4 

9 97,7 94,1 92,2 86,1 81,4 90,7 81,5 89,1 

10 95,4 96,7 85,6 82,2 81,6 85,0 74,8 85,9 

6 a 10 94,6 93,4 88,4 84,3 81,1 85,2 79,0 86,6 

1998-2001

Age BCS. Chis. Col. Gro. Hgo. Mor. Yuc. Prevalence b

6 61,8 59,1 67,4 66,4 57,6 75,4 26,3 61,1 

7 69,4 66,1 77,1 72,6 58,9 79,5 36,8 67,8 

8 68,1 74,0 79,8 71,7 61,6 81,5 33,2 68,1 

9 70,5 63,4 79,1 73,5 62,0 83,2 43,3 70,7 

10 67,0 55,8 59,5 66,6 56,2 81,7 31,4 59,7 

6 a 10 67,3 63,7 72,6 70,2 59,1 80,3 34,2 65,5 

Table 2 .Prevalence of dental caries by age in seven states in 
Mexico in the 1988-1989 and 1998-2001 surveys a.

a prevalence = (dmft + DMFT)> 0.
b adjusted prevalence considering the number of children by age 
according to XII General Census of Population and Housing, 
2000.(BCS: Baja California Sur, Col: Colima, Chis: Chiapas, 
Gro: Guerrero, Hgo: Hidalgo, Mor: Morelos and Yuc: Yucatan).
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38,86%. The largest reduction was observed in Yuca-
tan (72,92%), followed by Baja California Sur (53,79%), 
Colima (51,26 %), Hidalgo (51,45%), Chiapas (38,51%), 
and Guerrero (25,50%). The smallest reduction occurred 
in Morelos at 11,64%. (Fig. 1) shows the caries index 
in primary dentition in 6-year-old children by surveys. 
The overall adjusted caries reduction in the 6-year-olds 
was 44,53%. 
In addition, in the 1998–2001 survey, as in the previous 
survey, the component that most contributed to index 
dmft was decayed teeth, which accounted for approxi-
mately 90% of the index in four states (Colima, Chia-
pas, Guerrero, and Yucatan) (Table 3). The component 
of extracted teeth was second in importance in most 
states studied, with the exception of Chiapas and Guer-
rero. In Hidalgo, more than 20% of the index was ex-
tracted teeth. In general, there were few filled teeth, and 
this was the component with the lowest participation in 
the index. In all states, this component was less than 7% 
of the dmft index. The increase of the filled component 

involvement in the dmft was only 2,4 percentage points 
between 1988–1989 and 1998–2001.
Dental caries in permanent teeth 
The caries indices in permanent teeth in schoolchil-
dren ages 6 to 10 in the first and second surveys are 
presented in table 4. In the first survey, the states of 
Baja California Sur and Colima showed DMFT in-
dices greater than 2, Guerrero and Hidalgo about 
1, and Morelos, Chiapas, and Yucatan less than 1. In 
the second survey, six of the seven states had low in-
dices (DMFT <0,5); however, in Morelos, it was 
greater than 1. The overall adjusted average was  
DMFT = 0,35. The reduction in caries DMFT in-
dex in the group of 6- to 10-year-olds was more than 
80%,  in Colima (89,91%), Yucatan (89,61%), and 
Baja California Sur (81,82%), followed by Hidalgo 
(79,81%), Chiapas (70,73%), and Guerrero (61,26%). 
Contrary to these trends, a rise was detected in 
Morelos (3,06%). The overall percent reduction was 
66,02%. (Fig. 2) presents the DMFT index in 10-

State 
                                            1988-1989 
                         Average  Percentage dmft index 

decayed missing fillied dmft (IC95%)a mt/ dmft dt/ dmft ft/ dmft 

BCS. 4,16 0,16 0,15 4,48  (4,24 4,72) 93,0 3,6 3,4 

Col. 4,06 0,15 0,15 4,35  (4,11 4,59) 93,2 3,4 3,4 

Chis. 4,02 0,38 0,04 4,44  (4,19 4,69) 90,6 8,5 0,9 

Gro. 3,24 0,20 0,06 3,49  (3,29 3,69) 92,8 5,6 1,6 

Hgo. 3,37 0,25 0,17 3,79  (3,59 3,99) 89,0 6,5 4,4 

Mor. 3,42 0,19 0,17 3,78  (3,58 3,98) 90,6 4,9 4,4 

Yuc. 2,61 0,12 0,15 2,88  (2,72 3,04) 90,7 4,3 5,1 

Averageb 3,51 0,25 0,10 3,86  (3,68 4,04) 91,0 6,5 2,5 

    State  
                                            1998-2001 
                          Average                                Percentage dmft index  

decayed missing fillied dmft (IC95%)a mt/ dmft dt/ dmft ft/ dmft 

BCS. 1,76 0,24   0,07 2,07  (1,89 2,24) 85,0 11,6 3,4 

Col. 1,89 0,17 0,06 2,12  (1,89 2,35) 89,2  8,0 2,8 

Chis. 2,56 0,04 0,13 2,73  (2,24 3,00) 93,8  1,5 4,8 

Gro. 2,40 0,04 0,16 2,60  (2,26 2,94) 92,3  1,5 6,2 

Hgo. 1,36 0,37 0,11 1,84  (1,64 2,05) 73,9 20,1 6,0 

Mor. 2,90 0,33 0,11 3,34  (2,98 3,70) 86,8  9,9 3,3 

Yuc. 0,70 0,06 0,02 0,78  (0,64 0,90) 89,7  7,7 2,6 

Averageb 2,10 0,14 0,12 2,36  (2,20 2,52) 89,2  5,9 4,9 

Table 3. Dental caries Indices in primary teeth (dmft) and its components in 6- to 10- years-old 
schoolchildren in seven states in Mexico in the 1988-89 and the 1998-2001 surveys.

a IC 95% confidence interval 95%. b adjusted average considering the number of children by age ac-
cording to XII General Census of Population and Housing.( BCS, Baja California Sur, Col: Colima, 
Chis: Chiapas, Gro: Guerrero, Hgo: Hidalgo, Mor:, Morelos and Yuc: Yucatan).
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year-old schoolchildren by state in the 1988–1989 and  
1998–2001 surveys. Lower indices were observed in 
the second survey in six states; the only exception was 
Morelos, where no reduction was detected. The overall 
mean reduction in the DMFT was 61,4% in 10-year-old 
children.
The second survey included 12-year-old students in the 
results of the DMFT index. In this group, the indices 

were Baja California Sur (1,54), Chiapas (1,36), and 
Guerrero (1,33), followed by Colima (0,76) and Hidalgo 
(0,74). The highest DMFT was observed in Morelos 
(3,25); Yucatan (0,52) had the lowest index. The mean 
DMFT at age 12 was 1,33 in the population studied in 
the seven states. 
The treatment needs in the permanent dentition in the 
study period remained high (Table 4). The filled compo-

Fig. 1. Dental caries indices in primary teeth (dmft) in 6-year-old schoolchildren in seven states of Mexico in the 1988−1989 
survey and the 1998−2001 survey.  AVERAGE a: Weighted average, age adjusted using as standard the XII General Popula-
tion and Housing Census 2000. BCS: Baja California Sur, Col: Colima, Chis: Chiapas, Gro: Guerrero, Hgo: Hidalgo, Mor: 
Morelos and Yuc: Yucatan.

Fig. 2. Dental caries indices in permanent teeth (DMFT) in 10-year-old schoolchildren in seven states of Mexico in the 1988−1989 
survey and the 1998−2001 survey. AVERAGE a: Weighted average, age adjusted using as standard the XII General Population and 
Housing Census 2000. BCS: Baja California Sur, Col: Colima, Chis: Chiapas, Gro: Guerrero, Hgo: Hidalgo, Mor: Morelos and Yuc: 
Yucatan.
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nent accounted for less than 10% of the index in three 
states (Chiapas, Guerrero, and Morelos), and the rest of 
the states were between 10% and 25%. The increase in 
filled component between the two surveys was 5,66 per-
centage points. 

Discussion
In the 1988–1989 survey, the means caries prevalence 
in the population studied was high (86,60%), while in 
1998–2001 the prevalence was 65,50%. A comparison 
of these surveys showed an average caries index reduc-
tion of 25%. However, according to data from the second 
survey, certain regions of the country still had high ca-
ries prevalence.
Dental caries in primary dentition
In 1988–1989, the average index of caries at 6 years was 
high (dmft = 3,86) and treatment needs were also high. 
The percentage of filled teeth was low, especially in Chia-
pas, where filled teeth were identified less frequently than 
missing teeth. In the second survey, there was a decrease 
in the percentage of extracted teeth; however, filled teeth 
were still a small part of the caries index. 

In the second survey, the overall caries dmft index was 
2,36. In Hidalgo, a high proportion of extracted teeth 
was found (20,1%). This was likely because when pa-
rents took their children to the dental office, they al-
ready had advanced dental destruction in primary teeth, 
which reduced the possibility of conservative treatment; 
extractions were carried out to cope with the problem. 
The 1998–2001 survey showed that among the states 
considered, there was a wide variation in the caries in-
dices and in the caries reduction detected. This variation 
emphasizes the multifactorial nature of dental caries, 
as individual susceptibility, diet, oral hygiene, access to 
health services, and sociocultural aspects, among others, 
have important roles in development of the caries proc-
ess (5,11). These aspects varied among the states sur-
veyed.
In general, the reductions in caries indices were lower 
for primary teeth than for permanent ones. In the U.S. 
population, information from national surveys of 1988–
1994 compared with 1999–2004 showed an increase in 
the rate of decay in primary teeth, and this increase was 
also identified in the Mexican-American group of chil-American group of chil-

State 
Average  Percentage of DMFT 

Decayed Missing  Fillied DMFT (IC95%)a MT/ DMFT  DT/DMFT    FT/DMFT 

BCS. 2,36 0,010 0,05 2,42  (2,30 2,54) 97,45 0,46 2,10 

Col. 2,22 0,010 0,05 2,28  (2,18 2,38) 97,37 0,24 2,38 

Chis. 0,79 0,020 0,02 0,82  (0,78 0,86) 95,95 1,90 2,15 

Gro. 1,09 0,010 0,01 1,11  (1,07 1,15) 98,59 0,51 0,90 

Hgo. 1,01 0,010 0,03 1,04  (1,00 1,08) 96,86 0,73 2,42 

Mor. 0,94 0,000 0,04 0,98  (0,76 1,20) 95,98 0,28 3,74 

Yuc. 0,69 0,010 0,07 0,77  (0,73 0,81) 89,45 1,55 9,00 

Average b 0,99 0,010 0,03 1,03  (0,95 1,11) 96,15 0,94 2,91 

State 
Average  Percentage of DMFT 

Decayed Missing  Fillied DMFT  (IC95%)a MT/ DMFT DT/DMFT   FT/DMFT 

BCS. 0,39 0,001 0,05 0,44 (0,32 0,56) 88,44 0,23 11,34 

Col. 0,19 0,001 0,04 0,23 (0,17 0,29) 80,00 0,44 19,56 

Chis. 0,23 0,004 0,01 0,23 (0,20 0,28) 93,22 1,69   5,08 

Gro. 0,42 0,003 0,01 0,43  (0,31 0,55) 97,00 0,69   2,31 

Hgo. 0,15 0,004 0,05 0,21 (0,17 0,25) 73,53 1,96 24,50 

Mor. 0,94 0,000 0,07 1,01 (0,91 1,11) 93,07 0,00   6,93 

Yuc. 0,06 0,001 0,02 0,08 (0,06 0,10) 76,00 1,28 21,79 

Average b 0,32 0,003 0,03 0,35 (0,29 0,40) 92,75 0,86  8,57 

Table 4. Dental caries indices in permanent teeth (DMFT) and its components in 6 to 10 years-old  schoolchildren in seven states 
in Mexico in the 1988-89 and the 1998-2001 survey.

a IC 95%  confidence interval 95%. bAverage adjusted total school age based on data from the XII General Census of Population 
and Housing, 2000.( BCS, Baja California Sur, Col: Colima, Chis: Chiapas, Gro: Guerrero, Hgo: Hidalgo, Mor: Morelos and 
Yuc: Yucatan).
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dren (12,13). Attention should be given to dental caries 
in primary dentition—not only because of the discom-
fort it causes children but also because this is an impor-
tant risk factor for development of caries in permanent 
teeth (14,15).
Dental caries in permanent teeth
The results of the 1998–2001 survey showed low ca-
ries indices in the permanent dentition in several states; 
however, in others, high caries indices were still present. 
The comparisons of the surveys indicated that in the 
10-year-old children, there was an annual decrease of 
6,6% in the DMFT index. This decrease is lower than 
that observed in other countries with salt fluoridation 
programs such as Costa Rica, where there was an an-
nual reduction of 8,3%—much lower than 15,2% reduc-
tion in Jamaican 12-year-old children (16,17). It is worth 
mentioning that the salt fluoridation program in Jamaica 
not only added fluoride to table salt but also required 
this salt in restaurants and various food products (17). 
The caries reduction observed in Mexico is close to that 
found in early studies on the impact of the salt fluori-
dation program in Colombia (18). In a period of eight 
years, 10-year-old Colombian children showed a 58,5% 
caries reduction. Over a period of 10 years in Mexico, 
the reduction was 65,59%. 
In the present study, the State of Morelos was the only 
place with no significant reductions in the caries in-
dex; indeed, the results revealed a slight increase in the 
caries index in permanent teeth in some age groups. 
Of the seven states studied, Morelos is the closest in 
proximity to Mexico City. It is possible that the popu-
lation of Morelos has moved toward a diet similar to 
that of children in Mexico City, changing their tradi-
tional diet—tortilla, beans, and some vegetables—to a 
sucrose-rich, high-caloric density diet containing large 
quantities of fermentable carbohydrates, accompanied 
by an increase in the frequency of food consumption 
(19). These features of the modern diet have been shown 
to be risk factors for dental caries (20). 
During the study period, the low caries index found 
among children in the State of Yucatan and their ten-
dency toward a marked caries reduction (89,6%) are 
findings for which causes have yet to be elucidated. The 
Indian heritage of Yucatan children might be a factor 
that influences the phenomenon. interestingly, similar 
results were found with the salt fluoridation program in 
Guatemala, a country that borders the states of south-
eastern Mexico and the people share their indigenous 
origins. 
The caries index at 12 years of age is used by WHO as 
an indicator for international comparisons of trends of 
this disease. In 2000, the WHO goal for the DMFT in-
dex was three or fewer teeth affected. The results of the 
second survey in Mexico showed that six of the seven 
states studied had reached this goal. The average DMFT 

was 1,33 for 12-year-old students. This index is close to 
that observed in the United States in the National Sur-
vey 1999–2004 of caries (DMFT = 1,4). The results of 
Mexico compared with Costa Rica (DMFT = 2,5) were 
lower and close to Jamaica (DMFT = 1,1). Further, 12-
year-old Mexican children reached the goal for the year 
2020 of the WHO European Regional Office (DMFT = 
1,5); however, the 6-year-old children studied were far 
from the WHO goal of at least 80% caries free (21).
More studies are needed to elucidate the role of preven-
tive measurements in the dental caries decline observed 
in Mexico. The surveys analyzed did not gather suffi-
cient information regarding the children’s use of dental 
caries preventive measurements (e.g., use of fluoridated 
dentifrice, fluoridated salt consumption, professional ap-
plied fluoride, etc). However, we can speculate that most 
of the children used fluoridated dentifrices because the 
majority of the dentifrices in Mexico contained fluoride 
in their formula, and these products are widely sold. In 
addition, the consumption of fluoridated salt is basically 
guaranteed, because it is largely the only type of salt 
available in the states surveyed due to the national regu-
lations. The salt fluoridation program covers more than 
80 million Mexicans.
Treatment needs
The need for dental treatment experienced a slight de-
crease in all states in the study period but remained 
high; in three states, the filled component did not exceed 
10% of the DMFT. Particularly in states with high per-
centage of population living in poverty (Guerrero and 
Chiapas), the majority of children had never received 
restorative treatment, which is expressed in a low filled 
component that did not reach 5% of the DMFT. Other 
Latin American countries in the 1990s experienced 
similar situations—Belize, Bolivia, Ecuador, Hondu-
ras, Nicaragua, Panama, and Paraguay—as the percen-
tage of filled component comprised less than 10% of the 
DMFT. In contrast, in the United States (1999−2002), 
in 6- to 11-year-old children, 73,8% of the DMFT index 
was filled teeth (22).
Study limitations
Among the limitations of this study are those related to 
the long period required to gather the data (1998–2001), 
which was the result of different constraints on econom-
ic resources and the dental personnel available in the 
states. However, once the survey was initiated, the field 
phase was completed in months. In addition, it is pos-
sible that dental caries diagnosis criteria varied between 
the first and second surveys, which set limitations in 
the comparison of results. However, an effort was made 
to avoid this problem, and both surveys used the same 
WHO criteria for diagnosis of caries, and the examiners 
were trained by some of the same PAHO experts.  
One of the strengths of the study is the size of sample, 
which involved numerous localities and examined a 
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large number of children in different parts of the states. 
This resulted in estimators with good levels of preci-
sion.
The results showed a dental caries prevalence reduction 
of approximately 25% in the population studied. It is 
difficult to establish the accurate contribution of the dif-
ferent preventive factors that have led the trend of the 
decline. In addition to fluoridated salt, the population 
has made   extensive use of fluoride toothpastes. Further, 
the health services have specific preventive programs in 
elementary schools and low-income areas. Surveillance 
of the caries prevention programs should be carried out 
to evaluate the benefits of the programs, detect groups 
with greater needs, and identify the communities with 
higher risk of dental fluorosis. 

References
1. del Carmen Aguilar-Díaz F, Irigoyen-Camacho ME. Validation of 
the CPQ 8-10ESP in Mexican school children in urban areas. Med 
Oral Pat Oral Cir Bucal. 2011;16:e430-5.
2. Cleaton-Jones P, Fatti P, Bönecker M. Dental caries trends in 5- to 
6-year-old and 11- to 13-year-old children in three UNICEF desig-
nated regions—Sub-Saharan Africa, Middle East and North Africa, 
Latin America and Caribbean: 1970-2004. Int Dent J. 2006;56:294-
300.
3. Guilbert JJ. The world health report 2002 - reducing risks, promot-
ing healthy life. Educ Health (Abingdon). 2003;16:230. 
4. Marinho VCC, Higgins JPT, Logan S, Sheiham A. Fluoride 
mouthrinses for preventing dental caries in children and adolescents. 
Cochrane Database Syst Rev. 2003;3:CD002284.
5. Fejerskov O. Changing paradigms in concepts on dental caries: 
consequences for oral health care. Caries Res. 2004;38:182-91.
6. Marthaler TM, Petersen PE. Salt fluoridation—an alternative in 
automatic prevention of dental caries. Int Dent J.2005;55:351-8.
7. Gillespie GM, Baez R. Development of salt fluoridation in the 
Americas. Schweiz Monatsschr Zahnmed. 2005;115:663-9.
8. Velázquez Monroy O, Vera Hermosillo H, Irigoyen Camacho ME, 
Mejía González A, Sánchez Pérez TL. Changes in the prevalence 
of dental caries in schoolchildren in three regions of Mexico: sur-
veys from 1987−1988 and 1997−1998. Rev Panam Salud Publica. 
2003;13:320-6.
9. Irigoyen ME, Sánchez-Hinojosa G. Changes in dental caries prev-
alence in 12-year-old students in the State of Mexico after 9 years of 
flouridation. Caries Res. 2000; 34:303-7.
10. Petersen PE. The World Oral Health Report 2003: continuous 
improvement of oral health in the 21st century--the approach of the 
WHO Global Oral Health Programme. Community Dent Oral Epide-
miol. 2003;31 Suppl 1:3-23.
11. Radha G, Pushpanjali K, C.N. A. Acculturation and oral health 
status among tibetan immigrants residing in Bangalore City, India. J 
Clin Exp Dent. 2011;3:e274-9.
12. Dye BA, Tan S, Smith V, Lewis BG, Barker LK, Thornton-Evans 
G, et al. Trends in oral health status: United States, 1988−1994 and 
1999-2004. Vital Health Stat 11. 2007;248:1-92.
13. Tomar SL, Reeves AF. Changes in the oral health of US chil-
dren and adolescents and dental public health infrastructure since 
the release of the Healthy People 2010 objectives. Acad Pediatr. 
2009;9:388-95.
14. Skeie MS, Raadal M, Strand GV, Espelid I. The relationship be-
tween caries in the primary dentition at 5 years of age and permanent 
dentition at 10 years of age-a longitudinal study. Int J Paediatr Dent. 
2006;16:152-160.
15. Zero D, Fontana M, Lennon AM. Clinical applications and out-
comes of using indicators of risk in caries management. J Dent Educ. 
2001;65:1126-1132.

16. Solórzano I, Salas MT, Chavarría P, Beltrán-Aguilar E, Horowitz 
H. Prevalence and severity of dental caries in Costa Rican school-
children: results of the 1999 National survey. Int Dent J. 2005;55:24-
30.
17. Estupiñán-Day SR, Baez R, Horowitz H, Warpeha R, Sutherland 
B, Thamer M. Salt fluoridation and dental caries in Jamaica. Com-
munity Dent Oral Epidemiol. 2001;29:247-52.
18. Mejía R, Espinal F, Vélez H, Aguirre SM. Fluoridation in 4 Co-
lombian communities VIII. Results achieved in 1964-1972. Bol Ofic-
ina Sanit Panam. 1976;80:205-19.
19. Rivera JA, Barquera S, González-Cossío T, Olaiz G, Sepúlveda 
J. Nutrition transition in Mexico and in other Latin American coun-
tries. Nutr Rev. 2004;62:S149-157.
20. Moynihan P, Petersen PE. Diet, nutrition and the prevention of 
dental diseases. Public Health Nutr. 2004;7:201-26.
21. Health 21. Regional health-for-all policy and strategy for the 21st 
century. East Mediterr Health J. 2000;6:568-603.
22. Beltrán-Aguilar ED, Barker LK, Canto MT, Dye BA, Gooch BF, 
Griffin SO, et al. Surveillance for dental caries, dental sealants, tooth 
retention, edentulism, and enamel fluorosis--United States, 1988-
1994 and 1999-2002. MMWR Surveill Summ. 2005;54:1-43. 

Acknowledgement
The authors wish to thank PAHO for its support in the surveys, and 
all the health personnel, teachers, and children who kindly partici-
pated in the surveys.


