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Caries prevalence and theragpy in the
deciduous dentition from 3 to 8 years

A longitudinal study
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The onset and prevalence of caries in primary teeth and the rate of
failure in conservative caries therapy were followed up for six years in
a &roug of children who were three years old at the start of the study in
1974. All children were offered a basic preventive program which in-
cluded counselling their parents on dietary habits, oral hygiene and the
use of fluoride tablets. During the annual clinical examinations bite-
wing radiographs were taken In cases with established molar contacts.
Operative care was delivered when necessary, combined with topical
fluoride applications. . . .
At the age of three years the onset of caries was registered in 26
ercent of the children. The corresponding percentages at the ages of 4
, 6,7 and 8 years were 26, 18, 8, 3 and 2, respectively. Conse%uently, 17
ercent were still caries-free at the end of the six-year period.
roximal caries was most often observed on the distal surfaces of the
first primary molars, followed by the mesial surfaces of the second
primary molars. The overall frequency of class Il amalgam restorations
requiring replacement was 16 per cent. The highest percentage of fai-
lures was noted in lower first primary molars.
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In 1974, a Public Dental Health Service
for all children and adolescents up to
the age of 19 years was established in
Sweden. Epidemiological investi-
gations have hitherto been carried out
on children who had not participated
in a systematic dental care program (2,
3, 4). Studies of caries increment in
pre-school children receiving compre-
hensive dental care in Denmark have
been published recently (7, 8).

The aim of this study was to investi-
gate the onset and prevalence of caries
and the rate of success of therapy after
six years in a group of Swedish children
who had received systematic dental
care from the age of three years.
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STUDY POPULATION AND
METHODS

The study population comprised 194
children from a central district of the
city of Goteborg, Sweden. Their socio-
economic conditions were considered
to correspond to the average for Swed-
ish urban populations. The children
had had dental check-ups at local Child
Health Centers at the ages of about 8
and 18 months. On these occasions the
parents had received counselling on
dietary habits, oral hygiene and the ef-
fect of fluoride tablets on dental caries.
Fluoride tablets were prescribed at the
first check-up. Inquiries about their use
were made at subsequent check-ups



308 MIRJA VARPIO

and they were prescribed anew when
required. The extent of the use of fluo-
ride tablets has not been determined.

The annual dental examinations
started in 1974, when the children were
three years old. The teeth were checked
by several dentists, either belonging to
the staff of the Pedodontic Depart-
ment, Faculty of Odontology, or work-
ing in the adjoining School Dental
Clinic. 89 percent of the children parti-
cipated in all six dental check-ups,
eight percent participated in five and
three percent in four examinations be-
tween 3 and 8 years. The subjects repre-
sented 60 percent of the 3-year-old chil-
dren in the area in 1974. The remaining
40 percent comprised patients who did
not show up at the first examination or,
more often, subsequently moved out of
the district.

The annual dental check-up was fol-
lowed by topical application of 0.2 %
NaF-solution, three times at the age of
three and then once a year. Bite-wing
radiographs were taken from the age of
four in children with established molar
contacts. Manifest caries lesions were
registered as decayed surfaces (d-s).
Incipient and secondary caries were
not included in the calculations. Caries
on the proximal surfaces was regarded
as incipient if the radiolucent area was
restricted to the outer part of the en-
amel (1).

The population observed was di-
vided into six groups according to the
age at which the first caries lesion was
diagnosed. Tooth designations accord-
ing to the two-digit system (ISO 3950-
1977) were used.

In order to estimate the frequency of
failures in the operative caries therapy,
the number of replaced class II amal-
gam restorations and the number of
primary molars extracted owing to ca-
ries were recorded.

OBSERVATIONS

The distribution of the children accord-
ing to age at the on-set of caries is
shown in Table 1. At the age of four,
more than half of the children had den-
tal decay. After this age the proportion
of caries-free children decreased at a
lower rate. Only 17 percent maintained
their deciduous teeth caries-free until
the age of eight years.

Table 2 shows the prevalence of ca-
ries, calculated in d-s for the whole
study population and for the carious
children. At the age of 8, the caries pre-
valence was also measured in def-s and
the proportion of occlusal locks, pre-
pared without preceding occlusal ca-
ries, in class II cavities was calculated.
The proportion of occlusal locks with-
out caries was lowest in group I: 15 per-
cent of the total def-s. The percentages
for the other five groups were 21, 31,
43, 37 and 50, and for the whole carious
population 23 percent.

The prevalence of caries on occlusal
and proximal molar surfaces is depic-
ted graphically in Fig. 1. The children
with early caries onset started with a
high prevalence of occlusal caries. The
later the first caries lesion was diagno-
sed, the lower was the proportion of oc-
clusal caries.

The prevalence of -caries on the
proximal surfaces showed a weak ten-
dency to decrease with age at the onset
of caries. At the end of the investi-
gation, the distal surfaces of the first
primary molars were carious in 51 per-
cent of the surfaces in group I, 49 per-
cent in group I1, 47 percent in group II1
and group IV, 42 percent in group V
and 31 percent in group VI. The corres-
ponding figures for the mesial surfaces
of the second primary molars were 42,
36, 30 (I1I and 1V), 21 and 25 percent,
respectively.

The caries prevalence was consis-
tently higher in the lower jaw, except
for the proximal surfaces of the first
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primary molars, which showed more
carious mesial surfaces in the upper
than in the lower jaw, whereas the dis-
tal surfaces were equally often decayed
in both jaws.

The prevalence of caries in incisors
was relatively low. When the children
were six years old the prevalence of ca-
ries in incisors was 16 percent of the
total number of d-s in group I, 9 per-
cent in group II and 4 percent in group
IIL

The caries prevalence in primary
teeth at the age of 8 in the different
groups is given in Table 3. Group I had
almost twice as many decayed surfaces
as group III. Likewise, group II had
twice as much caries as groups IV and
V while group VI had not accumulated
many decayed surfaces.

The number of replaced class 11 sil-
ver amalgam restorations and the num-
ber of extracted primary molars are
shown in Table 4. Although there was
no difference in the prevalence of ca-
ries on the distal surfaces of the lower
and upper first primary molars, the
class II restorations had to be replaced
more often in the lower jaw. The lower
first primary molar was also the tooth
which showed the highest number of
extractions owing to caries. The num-
ber of failures was highest in group I:
50 percent of the extractions and 41
percent of the replacements in class 11
cavities were performed in this group.
In group II the percentage of extrac-
tions was 30 and that of replacements
29.

DISCUSSION

Because of the high mobility of the ur-
ban population, 40 percent of the origi-
nal sample was lost during the six years
of observation. The influence of this
loss on the results could not be con-
trolled. However, a comparable loss in

Table 1. Distribution of children according to
age at onset of caries

Group Age, n %
years
I 3 50 25.8
11 4 51 26.3
II1 5 35 18.0
v 6 15 7.7
Vv 7 6 31
VI 8 4 2.1
caries-

free 33 17.0
TOTAL 194 100

Table 2. The mean number of decayed sur-
faces in the primary dentition from 3 to 8
years

Age,
years 314(5]6(7]8

Total
n=194
d-s 1.112.513.9]4.8(5.6
def-s

%0 o
—

d-s 4.1(48156162]7.0

NN

Table 3. Mean number of decayed surfaces
(d-s) in the primary canines and molars at
the age of 8 years in groups I to VI

Group I JII [OHI]IV}V | VI
d-s 10.4/8.0|5414314.0(2.3

a similar study was shown to have little
influence on the results (2). The reason
for counting only decayed surfaces was

‘to exclude the increase in def-s caused

by occlusal locks in class II restor-
ations. A comparison between the
numbers of d-s and the def-s was
made at the age of eight. As might have
been expected, the early caries groups
with predominantly occlusal lesions
exhibited the lowest percentage of aux-
iliary occlusal surfaces. This problem
was also studied by Majid et al (5),
who, after recording the caries-free oc-
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Table 4. Number of decayed surfaces (d-s), number and percentage of replaced class 11 silver
amalgam restorations and number of extracted primary molars at the age of 8

Tooth, Replacements Extractions
surface d-s n % n
54/644 1?3 2431 ig 14
55/655 ’f ; 13 }g 6
74/84 11155 33 2 30
75/85% 12‘;’ 12 {Z 1

clusal surfaces involved in class II res-
torations, corrected the proportion of
carious surfaces from 25.5 percent to
20.8 percent.

Early caries onset started with a high
proportion of occlusal caries; 65 per
cent in group I and 74 percent in group
IT were occlusal d—s. However, during
the six years of follow-up these groups
also developed the highest prevalences
of proximal caries. At the end of the
investigation, the ratio between occlu-
sal and proximal caries had changed to
1:1 in group I and 1:1.5 in group II,
while the ratio was 1:5 in groups IV and
V, who started with predominantly
proximal caries. Group VI had no oc-
clusal caries at all. The mode of the
proximal caries development followed
that observed by Parfitt (6), i.e. the dis-
tal surface of the first primary molar
appeared to be the most caries-active of
the proximal molar surfaces.

The Swedish studies (2, 4) showed
considerable differences in the caries
prevalence before the introduction of
the Public Dental Service Act in 1974.
In the cross-sectional Jonkoping study
of 1973 (4) three-year-old children had
a mean df-s of 3.9 and five-year-olds
11.2, while in the longitudinal Umea
study (2) the three-year-old children,
born in 1967, had a mean def-s of 2.47
which increased to 5.95 in two years. If
the caries prevalence in the same Umea
children at the age of 8 years, 8.48 def-s

(3) is compared with the prevalence in
this study, 8.1 def-s, it seems that sys-
tematic dental care has had little effect
on dental health. However, the major-
ity of the Ume4 children had received
information on diet, oral hygiene and
the effect of fluorides at the Child
Health Centers. About half of the
Umea children had also received dental
care during the preschool years while
the Jonkoping children had only had
emergency treatment.

Recent Danish studies (7, 8) report a
difference in the caries prevalence in-
two populations receiving comprehen-
sive dental care. In Enghaven, Copen-
hagen (7), the prevalence of caries in
three-year-old children, 6.50 def-s, in-
creased to 11.70 def-s when the child-
ren were 6 years old, while the corre-
sponding figures in children living in
Hvidovre (8) were 1.04 and 5.15, re-
spectively. The good results in Hvid-
ovre were attributed to longer continu-
ous dental care (8). In order to make a
comparison with the Danish studies (7,
8) possible, the caries score of 4.8 d—s at
the age of six in this study was correc-
ted by adding 23 percent to the number
of occlusal d—s as compensation for the
occlusal locks in class II restorations
which had been excluded. The correc-
ted prevalence of 5.4 df-s shows that
results comparable with those in Hvid-
ovre could be achieved by a basic pre-
ventive program and generally high in-
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terest in dental care in the population.

The most frequent cause of failure in
the class I amalgam restorations was a
fracture in the isthmus area. The ana-
tomy of the deciduous teeth seems to be
a complicating factor, especially in the
first primary molars, with marked oc-
clusal convergence of buccal and ling-
ual surfaces, accentuated by a molar tu-
berculum.

Extractions were usually the result of
unsuccessful operative procedures: ne-
crosis under a deep restoration or inter-
nal resorption after pulpotomy, but a
few teeth were also lost owing to poor
cooperation by the patient, not allow-
ing complicated procedures. When the
194 Goéteborg children were six years
old, 27 primary molars had been ex-
tracted while only 11 molars had been
extracted in 373 children in Hvidovre
(8).

In the present Swedish dental care
program the time gap between the
check-ups at 18 months and three years
seems to be too long. In order to select
the patients at risk, the children should
be screened earlier than at the age of
three years. The caries-active children
should be given an individual preven-
tive program. As proximal caries domi-
nated from the age of six, dental floss-
ing might be introduced in an effort to
reduce the incidence of caries on proxi-

mal surfaces (9). The intervals between
clinical examinations should be set in-
dividually. According to this study, an-
nual caries check-ups seem to be suffi-
cient for children with low caries activ-

ity.
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