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The aim of this work was to study the pattern of DMFT, DMFS, and DMFS components in 
groups of poor (91) and rich (89) 12-year-old children in Porto Alegre, Brazil. The results 
showed similar DMFT scores for the groups; however, the poor had a higher DMFS score 
than the rich. Filled surfaces comprised 96% (rich) and 50% (poor) of the DMFS values, and 
caries experience for the first molars were similar in the groups. Prevalence of interproximal 
caries was higher among the poor. It is concluded that the unequal access to dental care in 
the two populations may have influenced the DMFT values and concealed differences in the 
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Dental caries experience, in Brazilian chil- 
dren is reported to be among the highest 
currently recorded in the world (1). Until 
recently, little information was available on 
its relationship with socioeconomic status, 
whereas this association has been widely 
reported elsewhere (for a review, see Ref. 
2). Several studies from developing countries 
in Africa have shown that children belong- 
ing to higher social classes have a higher 
caries experience than children belonging to 
lower social classes (3-10). In industrial- 
ized countries this relationship is reversed 

Variations in caries experience presented 
by different socioeconomic groups are usu- 
ally explained 6y differences in the most 
important dental health habits: sugar con- 
sumption, use of fluorides, and oral hygiene 
practices. In addition, utilization of oral 
health services has been related to social 
class differences in caries experience 
(19,20). In Brazil it has been shown that 
access to dental care varies among social 
groups (21). Children from low socio- 
economic groups receive irregular care 
through the school dental services, mostly 
on a pain relief basis. On the other hand, 

(11-18). 

most of the children from higher socio- 
economic groups receive regular dental 
check-ups and treatment through the private 
system. In epidemiologic studies the DMF 
index is a widely used and accepted measure 
of caries experience in populations. How- 
ever, the DMF index is subject to some well- 
known limitations (22).  Teeth may be filled 
for reasons other than decay (23) and to 
prevent decay in the future. In an epi- 
demiologic survey such teeth must be 
included in the F component of the DMF, 
and if they had not been filled in the first 
place, the survey examiner might have diag- 
nosed them as sound teeth. In highly treated 
populations in which many ‘preventive fill- 
ings’ have been placed, the DMF scores will 
tend to be increased (22). Therefore, care 
should be taken when using the DMFT index 
to study caries experience in populations 
from both developing and industrialized 
countries or from different socioeconomic 
backgrounds. 

The purpose of the present work was to 
study the pattern of DME;T, DMFS, and 
DMFS components in groups of poor and 
rich 12-year-old children in Porto Alegre, 
Brazil. 
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(24), modified as follows: the codes ‘sealant, 
varnish’ (6) ,  ‘excluded tooth’ (9)’ and ‘bridge 
abutment or special crown’ (7)  were 
excluded. Teeth ‘filled, with decay’ (2) were 
considered ‘decayed’, and an ‘unerupted 
tooth’ (8) was regarded as ‘tooth missing for 
any other reason’ (5) .  The code ‘missing as 
a result of caries’ (4) included teeth indicated 
for extraction due to caries. Recorded buccal 
and lingual caries experience included both 
carious and restored pits and fissures on 
these surfaces. 

All subjects were examined by the same 
examiner equipped with a dental probe and 
a plane mouth mirror. No radiographs were 
taken, and the teeth were not dried before 
examination. In the poor school the clinical 
examination was carried out in the school 
dental office with a dental chair and normal 
dental illumination. In the rich schools the 
participants were examined in one of the 
classrooms, where a conventional chair was 
placed close to the wall in a manner so that 
the children’s heads could be supported by 
a pillow. Natural daylight was avoided, and 
illumination was provided by a head-lamp. 

The reliability with which the examiner 
applied the criteria of the DMF index was 
assessed by the test-retest method in 11% 
of the sample. The kappa value (25) obtained 
was 0.94. In spite of the high K value, the 
McNemar test (26) was used to assess bias 
between the first and second examination. 
On the basis of unsound/sound and sound/ 
unsound pairings, the test showed no 
significant bias. 

Materials and methods 
The study was carried out in 1987 in the 
urban area of Porto Alegre, Brazil-a city 
with fluoridated water and a population of 
1.3 million (1985). 

All children from three schools born in 
1975 (mean age, 143 months) were included 
in the study after their parents’ consent had 
been collected. Children wearing ortho- 
dontic appliances were excluded. To select 
children with markedly different socio- 
economic backgrounds, a public school with- 
out tuition fee (poor school) and two private 
schools with high tuition fees (rich schools) 
were chosen. The distribution of children by 
age, sex, and type of school is shown in 
Table 1. In the poor school the mean age, 
expressed in months, was significantly higher 
than in the rich schools. The distribution of 
males and females also showed significant 
differences. Children from the poor school 
received dental care through the school den- 
tal service, where one dentist was working 
irregularly. Most of her time was used in 
pain relief treatment. In the rich schools 
children received dental care through the 
private system on a more regular basis. 

Clinical examination 
The DMFT and DMFS scores were re- 

corded in accordance with the WHO criteria. 

Table 1. Mean (a) age in months and standard deviation 
(SD) in accordance with socioeconomic background and 
sex 
I 

Age (in months) 

Poor school 
Male 
Female 
Sum 

Rich schools 
Male 
Female 
Sum 

Total 

n X SD 

5% * 148 4.9 
41 148 5.2 
91 148’ 5.1 

32, * 136 7.8 
57 138 7.0 
89 138* 7.3 

180 143 8.1 

* p < 0.001 ( t  test). 
** p < 0.05 (chi-square test) 

Statistical analysis 
The 1 test was used for comparison of 

means between groups. The chi-square test 
was used to compare differences in dis- 
tributions. Significance was claimed at 
p < 0.05. 

Results 
The total caries experience in the present 
population, expressed as mean DMFT, was 
2.8. The difference between the DMFT in 
children from poor (3.1) and rich (2.5) 
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Table 2. Mean ( f )  DMFT, DMFS, DS, MS, and FS and standard deviation (SD) in accordance with socioeconomic 
background 

DMFT DMFS DS MS FS 

School X SD f SD X SD X SD f SD 

Poor 3.1 2.7 4.9 4.6 1.7, 2.6 0.7 1.9 2.5* 2.9 

Total 2.8 2.4 4.3 4.1 1.0 2.0 0.4 1.4 3.0 3.1 
Rich 2.5 2.0 3 .6  3.3 0.1 0.5 0.0 0.0 3.5 3.3 

* p < 0.05 (t  test). 

schools was not statistically significant (Table 

The mean DMFS and its components are 
displayed in Table 2. The total DMFS was 
4.3, and a statistically significant difference 
between poor (4.9) and rich (3.6) schools 
was observed. 

The mean number of decayed surfaces was 
significantly lower in rich (0.1) than in poor 
(1.7) schools. On the other hand, filled sur- 
faces were significantly higher in rich (3.5) 
than in poor (2.5) schools (Table 2). 

Further analysis to study the distribution 
of lesions and restorations by surface showed 
that caries experience in first molars com- 
prised 83% of the total DMFS. The mean 
DMFS for these teeth did not differ sig- 
nificantly between poor (3.9) and rich (3.2) 
schools. 

In addition, filled surfaces comprised 
96% and 50% of the DMFS values in rich 
and poor schools, respectively. Approximal 
caries was predominantly detected in first 
molars and incisors in the poor school. Chil- 
dren in the rich schools presented mostly 
filled approximal surfaces in the first molars. 
In addition, decayed and filled approximal 
surfaces were almost four times more preva- 
lent in the poor than in the rich schools. 
Missing teeth were only recorded in the poor 
school and comprised 13 first molars. 

2). 

Discussion 
In Brazil, families from clearly different 
socioeconomic levels select different schools 
for their children. Public schools with no 
tuition fees are usually preferred by socially 

underprivileged groups, whereas private 
schools with high tuition fees recruit their 
students from rich families. In the present 
study the possibility of a socioeconomic 
‘crossover’ effect between the groups is 
unlikely but cannot be totally disregarded 
since the variable was assessed on a group 
level. Another aspect of concern was the age 
difference between the social groups (Table 
1). Although children from the poor school 
as an average were approximately 10 months 
older than the rich children, an unexpected 
similarity in the number of erupted teeth was 
observed between the groups (25.4). It is 
generally believed that variation in tooth 
eruption age has a multifactorial basis (27- 
29). Some studies have shown an association 
between socioeconomic level and deciduous 
tooth eruption. Accordingly, tooth eruption 
was delayed in children from lower income 
groups (30,31) compared with the higher 
income groups (9,32,33). To what extent 
variation in ‘tooth eruption age’ may have 
influenced the caries level in the present 
population cannot be assessed from this 
study. However, when caries experience is 
compared between groups, the physiologic 
age, as expressed by ‘tooth eruption age’, 
may be as important as the chronologic age. 
In the present study the groups are com- 
parable in this respect. Since no difference 
in caries experience between girls and boys 
was observed, the difference between groups 
in sex distribution was disregarded in the 
analysis. It is not known whether the dif- 
ferent light sources during clinical exam- 
ination may have influenced the present 
results. 

The DMFT score for 12-year-olds in the 
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present study was moderate (2.8). This find- 
ing was surprising and in contrast to the 
very high score (6.7) commonly reported for 
Brazilians at the same age (1,21). Although 
the study population was not a statistically 
representative sample, the finding may re- 
flect the effect of fluoridation of the drinking 
water of Porto Alegre. 

No statistically significant differences were 
found in the DMFT values between the poor 
and the rich children, in spite of different 
socioeconomic status and dental care 
received. This finding disagrees with the 
recent report from the Brazilian National 
Oral Health Survey (21), in which a signifi- 
cant difference was observed in the DMFT 
between 12-year-olds from families with low 
(7.0) and high (5.9) income. Studies from 
other developing countries support these re- 
sults (34,35). On the other hand, when the 
data were further analyzed in accordance 
with the DMFS index, subtle differences 
between the groups became evident, cor- 
roborating the general idea that DMFS is a 
more sensitive measure of caries experience 
than the DMFT. 

The DMFS score for poor children was 
significantly higher than for rich children. 
Poverty seems to result in more children with 
untreated caries lesions, whereas resto- 
rations reached almost 100% of the DMFS 
value for rich children. Moreover, missing 
teeth were observed exclusively in the poor 
school and comprised 13 first molars. This 
pattern of distribution of DMFS in popu- 
lation groups was also found by Antoft et 
al. (36), who pointed out that social factors 
seem to affect the number and the pro- 
portionate composition of the DMF index. 

The difference observed in the DMFS 
between the social groups was due to the 
presence of missing teeth and the higher 
number of decayed surfaces in the poor 
children. Furthermore, the prevalence of 
approximal caries, which is regarded as an 
indicator of caries activity (37), was much 
higher and mainly detected as decayed sur- 
faces in incisors and first molars in the chil- 
dren from the poor school. The DMFS score 
obtained for rich children can be almost to- 
tally explained by the caries experience of 
first molars, and the high proportion of filled 
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surfaces indicates more dental treatment 
received. The similarity between the groups 
in total DMFT in spite of indications of 
higher caries activity among the poor chil- 
dren suggests that in the rich more often 
than in the poor children fillings have been 
inserted in lesions not qualifying for positive 
caries score according to our criteria. If so, 
this means that the unequal access to dental 
care in the two populations influenced the 
DMFT values and concealed differences in 
the true disease experience. This is in good 
agreement with observations made by other 
investigators (22,23) and would call for great 
caution in using total caries experience 
(DMF) when disease levels are to be com- 
pared between groups of different socio- 
economic levels. 

In contrast to reports from other devel- 
oping countries of higher caries experience 
in children from higher socioeconomic 
levels, the present study shows a tendency 
for lower caries experience with increasing 
social level. One of the reasons frequently 
reported to explain difference in caries 
between socioeconomic groups is sugar con- 
sumption (4,5,7,9,38-42). In Brazil, sugar 
and sugar products are highly available at a 
very low price, and it is not known whether 
sugar consumption differs among the socio- 
economic levels. Further investigations are 
clearly required to explain the differences in 
dental caries between rich and poor children. 
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