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The aim of the study was to assess the oral health of a group of
children, and to compare the findings with the results from an in-
vestigation performed 4 years earlier in children of the same age
and living in the same arca. The material consisted of 149 randomly
selected 8-year-old children. The study included examination of
caries and the state of the gingival conditions, enamel hypoplasia
and opacities, supragingival calculus and extriasic stains. Determina-
tions were also made of the rate of secretion, pH and buffer effect
of stimulated saliva. Socio-economic data and anamnestic dental
data were noted. The investigation showed a decrease in caries
frequency in the primary teeth, but not in the permanent teeth,
during the four-year-period. As in the former investigation, regression
analyses showed a negative correlation between thelevel of education
of the parents and caries indices, and that the variation of the gingival
indices could be explained by socio-economic factors. In addition,
a negative correlation was found between the caries index for primary
teeth and the rate of secretion of the saliva and the presence of
supragingival calculus.
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Recent epidemiologic studies in children
in Sweden have shown significant correla-
tions between socio-economic factors and
dietary habits, on one hand, and caries
and gingivitis, on the other (Samuelson,
Grahnén & Arvidsson, 1971 b; Kohler &
Holst, 1973, Martinsson, 1973; Holm et al.,
1975). According to these correlations,
socioeconomic factors, particularly the
level of education of the parents and the
social class to which they belong, influence
the dietary habits of the children, which
in turn have a direct effect on their dental
status. The dietary factor that has proved
to be of greatest interest from a dental
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point of view is the consumption of high-
sugar snacks between meals, particularly
sweets, soft drinks, buns and cakes.

It may be assumed that the expanding
service for the care of the health and
dental health of children, with emphasis
on prophylaxis, will produce continuous
improvements. This makes periodic in-
vestigations of the general and dental
health of the children desirable to enable
assessment of the effect of the prophylactic
and therapeutic treatment given.

In 1967 a group of 8-year-old children
in Umed were examined regarding dietary
habits and oral health (Samuelson, Grahnén
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& Lindstrom, 1971 a). The purpose of the
present investigation was

to assess the dental health of a group
of 8-year-old children examined in 1971,
and

to compare certain variables with those
in the 1967 investigation.

With the aid of multiple regression
analysis, the effect of certain dental and
socio-economic variables on caries and
the state of gingiva was explored.

MATERIAL AND METHODS

The material consisted of 149 randomly
selected 8-year-old children (79 boys and
70 girls) living in the town of Umea.
The mean age of the children was 8 years
4 months and the median age 8 years
3 months. In the 1967 investigation the
material consisted of 99 boys and 100
girls in Umed with a mean age and a
median age of 8 years 4 months. In both
investigations the children had received
annual treatment of the permanent denti-
tion. but only emergency treatment of the
primary teeth. In addition, as the fluoride
content of the drinking water in Umed
is less than 0.1 mg/l all the children had
rinsed their mouth with NaF-solution
(0.2%,) once a week under supervision
at school.

In order to make comparisons between
the 1967 and 1971 investigations possible,
the same criteria and examination methods
were used with the exception that radio-
graphs were taken in all the children in
1971 but only in 5% in 1967. Moreover,
the examinations were carried out during
the same time of the year, and gingival
findings by the two examiners were
calibrated before the gingival indices were
recorded.
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Dental examination

The dental
assessment of’

examination consisted of

1 Decayed, missing and filled teeth and
surfaces

Gingival status (Lde & Silness, 1963)
Enamel hypoplasia and opacities
Supragingival calculus

Extrinsic stains

Rate of secretion, pH and buffer effect
of stimulated saliva,

[o ANV I - S VS B (S ]

The first five items were estimated in
the way described by Samuelson et al.
(1971 a).

In the examination of the saliva, saliva
stimulated by chewing was used. The rate
of secretion and pH were determined with
methods described by Andersson er al.
(1974) and the buffer effect by the method
of Ericsson (1959).

~iIn the radiographic examination ortho-
pantomograms were obtained of each
child as well as two posterior bitewings.

Anamnestic, dental and socio-economic
data were obtained at personal interviews
with the children’s mothers. These inter-
views were made by specially trained
interviewers who were the same as those
in the 1967 investigation. The methods
have been described by Holm & Arvidsson
(1974) and by Samuelson et al. (1971 a,
1975).

Variables used in the multiple regression
analysis

Regressands:

Decayed, missing and filled teeth and
surfaces (DMFT and DMFS)

Gerdin’s index*)

Gingival Index
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Table 1. Number of erupted permanent teeth, decayed, missing and filled permanent teeth and surfaces
(DMFT- and DMFS-values) and Gerdin’s index

No. of No. of erupted DMFT DMFS DS FS Gerdin's
chil- permanent teeth index
dren X S.D. X S.D. X S.D. X S.D. X S.D. X S.D.
1971 Boys 79 11.19 1.51 3.67 1.14 530 234 204 1.76 3.27 221 043 0.22
Girls 70 11.67 1.88 3.76 1.18 527 2.09 210 1.48 3.17 204 045 0.21
Total 149 1142 1.72 371 [1.16 529 223 207 1.64 322 214 0.44 0.22
1967 Boys 99 10.58 2.15 3.32 1.38 4.17 227 0.76 1.23 341 219 0.52 0.21
Girls 100 11.85 2,07 3.60 (.17 449 2.00 090 1.23 3.59 1.81 0.50 0.21
Total 199 11.22 2.11 346 1.29 433 214 083 1.23 350 2.00 0.51 0.21
Regressors: RESULTS
Caries

Dental variables
rate of secretion (ml/min), pH and
buffer effect (resulting pH) of saliva
supragingival calculus (yes or no)
consumption of fluoride tablets
(number of years)
toothbrushing frequency (number of
times per day)
toothbrushing started (<2 years, 2—4
years, >4 years)
help with toothbrushing (yes or no)
finger- or dummy-sucking (number of
years)

Socio-economic variables
father’s level of education
mother’s level of education
number of children
income per capita

Statistical methods

Student’s t-test, chi-square test and linear
and multiple regression analyses were
used (Snedecor & Cochran, 1971). The
regression analyses have been described
in detail by Samuelson et al. (1971 b).
The levels of significance used were
**(p<0.01), ***(p<0.001).

*) The caries index for the primary dentition
was calculated according to Gerdin (1966) and
in this study called Gerdin’s index. For further
information, see also Samuelson et al. (1971 b).

Means and standard deviations of DMFT,
DMFS, DS, FS and Gerdin’s index are
given in Table I. No significant difference
between sexes was found. Gerdin’s index
ranged from 0.00 to 0.88 and that of
DMEFES from 0 to 12.

Of the decayed and filled surfaces of the
permanent teeth, 62 9, were occlusal
surfaces, 27 %, buccal and lingual surfaces,
and 119% approximal surfaces. Of the
approximal lesions, 68%, could be diag-
nosed only radiographically. Only one
child had no decayed or filled primary
or permanent teeth. Of all the first
permanent molars, 129, were free from
caries or fillings. While no permanent
tooth had been extracted, the extractions
of primary teeth because of caries
amounted to 1.15 per child. The frequency

Table . Number of decayed surfaces diagnosed
by radiography only

No. of  Primary Permanent

children  teeth teeth
X S.D. X S.D.
Boys 79 249 241 049 0384
Girls 70 2.13 230 0.56 1.05
Total 149 232 237 052 095
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of secondary caries of the permanent
teeth was 8 2, of all filled surfaces.

The number of surfaces with primary
caries that could be diagnosed only with
the aid of posterior bitewings is given in
Table II

The caries index in the 1967 investiga-
tion differed from that in the 1971 study
in respect of both the primary and the
permanent dentitions (Table 1). DMFS
and DS were higher (p<<0.001) in the 1971
study, while Gerdin’s index was lower
(p=-0.01).

Gingival status

The mean and standard deviation of the
Gingival Index was 0.79 £ 0.32, No
statistically significant differences were
found between boys and girls. Two
children had a Gingival Index of 0.00,
while the highest value recorded was 1.84.
The state of the gingiva was almost the
same in 1967 and 1971 (Fig. 1). The
percentage distribution of the various
scores 0, 1, 2. 3, is given in Fig. 2.

Lxtrinsic stains, enamel hypoplasia and

opacities and supragingival calculus

The frequencies are clear from Table IIL
No statistically significant differences be-
tween the sexes were found. Children with
supragingival calculus had a lower mean
Gerdin’s index than children without
(p<:0.01).
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Fig. 1. Frequency polygon of the gingival index
in 1967 (----- ) and 1971 (—mm).
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Fig. 2. Percentage distribution of the different
gingival scores 0, 1, 2, 3. Open bars: 1967,
hatched bars: 1971,

Table L. Percentage of children with extrinsic stains, enamel hypoplasia and opacities, supragingival

calculus
No. of Extrinsic stains Enamel Enamel Supragingival
children Green Black-brown Yellow hypoplasia opacities calculus
Boys 79 4 4 4 6 10 19
Girls 70 0 6 6 8 11 24
Total 149 2 S 5 7 11 22
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Table IV. Salivary flow rate in ml/min, pH and
buffer effect (resulting pH) of stimulated saliva

No. of Flow rate pH Buffer
children effect
X SD. X SD. X SD
Boys 79 1.17 0.53 7.45 0.19 5.19 1.37
Girls 70 0.87 0.50 7.45 0.22 4.88 1.24
Total 149 1.03 0.54 7.45 0.20 5.04 1.33

For further details of median, maximum and
minimum values and percentiles see Andersson
et al. (1974)

Saliva

Mean values for the rate of secretion,
pH and buffer effect of the saliva are given
in Table 1V. The values found for both
the rate of secretion and the buffer effect
were higher in the boys than in the girls,
but only the former difference was sta-
tistically significant (p<<0.001). Linear
regression analysis showed that both the
rate of secretion and the buffer effect were
negatively correlated with Gerdin’s index
(p<<0.001 and p<0.0l, respectively).

Table V. The percentage distribution of tooth-
brushing frequency in 1971

No. of >2times/ 2 times/ 1 time/ Never

children day day day or
seldom
Boys 79 5 61 29 5
Girls 70 14 67 19 0
Total 149 9 64 24 3

Anamnestic data

Table V gives the frequency of tooth-
brushing. Three per cent of the children,
all boys, did not begin to brush their teeth
before they were 4 years old. Nine per cent
always received help from their parents.
No statistically significant correlation
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was found between the frequency of
toothbrushing and the level of education
of the parents. The frequency of tooth-
brushing did not differ statistically from
that in the 1967 investigation. Of the
children, 8% had consumed NaF-tablets
(0.25 mg F) for at least 2 years. Seventy-
seven per cent had never used such tablets.
Fluoridated tooth paste was used by 93¢,
of the children, which means that of those
children who regularly brushed their teeth.
only 3%, used non-fluoridated dentifrice.
Seventy-five per cent of the children still
had or had had some form of sucking
habit. The frequency of dummy-sucking
and finger-sucking is given in Fig. 3.
Seven per cent of the children still sucked
their fingers, while 19 still used a dummy.
Of the dummy-suckers, in all 56%,, 4%, had
dipped the dummy in sugar.
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Fig. 3. Incidence of dummy- and finger-sucking
at different ages ( dummy, --- finger).

Regression analyses

The results of the multiple regression
analyses are given in Table VI. As in the
1967 investigation, a negative correlation
was found between the level of education
of the parents and caries indices, and
the Gingival Index could be explained by
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Table VI. The relationship between dental and socioeconomic variables. R* in
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®o shows the amount

of the variation of the regressands explained by the regressors. A preceding minus sign of significance
(*) denotes a negative correlation

Regressands Salivary Supragingival Father's Mother's No. of R%in ¢
flow rate calculus education education children

DMF3 —s 14.5

Gerdin’s index —xkx —xs ——_— 30.2

Gingival index bl 9.9

socio-economic factors. In addition a
negative correlation was found between
Gerdin's index and the rate of secretion
of saliva and the presence of supra-
gingival calculus.

DISCUSSION

The mean value of DMFS was higher than
in the 1967 investigation. The difference
was due to the increase in the number of
decayed surfaces (DS) (Table 1). This
may be explained by the fact that in the
1967 investigation bitewings were obtained
of only 5%, of the chiidren, compared with
100, in the 1971 study. If the caries
demonstrable only by radiography were
excluded, the difference would no longer
be significant. In addition, the mean
number of erupted permanent teeth was
larger in 1971 (Table 1). But the mean
value found for Gerdin's index was
significantly lower in 1971, and if caries
demonstrable only by radiography were
excluded. the difference will be still more
striking (p-<<0.001).

Thus. no noteworthy change had oc-
curred in caries of the permanent dentition.
Neither was any such change expected,
because in this age group caries is usually
confined to the fissure system of the first
permanent molars, where caries varies
but little with socioeconomic factors
{Mansbridge, 1960) or prophylactic meas-

ures otherwise tending to prevent caries
(Koch, 1967).

The improvement in the caries situation
in the primary dentition, on the other
hand, was striking in that the 1971 children
had a mean of approximately four
decayed or filled surfaces fewer than the
1967 children. This decrease in the
frequency of caries can probably to a
large extent be explained by changes in
dietary habits in Umed between 1967 and
1971 (Samuelson et al., 1975) because
brushing of the teeth and the use of
fluoride prophylaxis appear not to have
changed during this period.

The value of radiography in the diag-
nosis of caries is obvious from the fact
that 68°, of the approximal lesions in the
permanent teeth could be confirmed only
with the aid of radiography and that almost
three carious lesions in each child could
be diagnosed only radiographically
(Table II).

The status of the gingiva in 1971 was al-
most the same asthatin 1967 (Figs. | and 2).
Neither was any change expected because
toothbrushing habits had not changed
during this period. According to the
regression analysis (Table VI), a social
variable, »number of children» was most
closely correlated with the state of the
gingiva. This may perhaps be explained
by the assumption that the larger the
sibships the less help each sibling receives



ORAL HEALTH IN SWEDISH CHILDREN

with toothbrushing, for example. The
correlation is probably not due to chance
because the same type of correlation was
found with a similar variable in the 1967
investigation, namely »persons per room».
No correlation was found between the
level of education of the parents and the
toothbrushing habits of the children. It
is true that caution must be exercised
in the evaluation of the frequency of
toothbrushing reported by the parents,
but probably no significant correlation
is to be expected. While the socio-
economic variable is closely related to the
development of caries in children, which
was shown both in this investigation and in
others (Samuelson et al., 1971 b; Martins-
son, 1973), a relation between oral hygiene
and the development of caries has been
difficult to demonstrate in these ages
(Sutcliffe, 1973).

The frequency of extrinsic stains was
about 12 9, which is lower than that
reported in earlier investigations of chil-
dren, for whom a figure of at least 259,
(Giilzow, 1963; Sutcliffe, 1967) has been
given. This is probably because of the
attention paid by the school dental
service to prophylactic measures.

The total frequency of enamel hypo-
plasia and of opacities (18 %) as well as
supragingival calculus (22%) appears to
be higher than that in earlier investiga-
tions. Recent studies have, however,
shown equally high figures. Thus, Gerdin
(1969) reported enamel hypoplasia and
opacities in 229, of another series of
Swedish school children in a non-fluori-
dated district. The frequency of supra-
gingival calculus in a larger series of
9—11-year-old children »attending schools
in lower socio-economic neighbourhoods
of San Fransisco, U.S.A.» was found to be
more than 50%, (Suomi et al., 1971). This
increasing frequency despite increasing
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dental prophylaxis may at first sight
appear strange, but it can probably
be explained by improved diagnostic
methods.

A more careful registration can probably
also explain why the clinically frequently
noticed correlation between the presence
of calculus and a low caries frequency in
adults here is confirmed already in chil-
dren. This, together with the negative
correlation of the rate of secretion and
buffer effect in saliva with the frequency
of caries in these children, clearly shows
the important role played by saliva in the
aetiology of caries. In addition, the
multiple regression analysis showed a
higher R2-value than in the 1967 investiga-
tion, partly because of these salivary
variables.

Dummy-sucking (56%,) was initially
three times as common as finger-sucking
(19%). On the other hand, children who
used a dummy stopped sucking earlier,
and after four years of age finger-sucking
was the most common habit. In about
109, it persisted up to school age. Similar
figures have been reported in other
Swedish investigations (Klackenberg, 1971,
Larsson, 1973).

As in 4-year-old children (Holm et al..
1975), a clear improvement in caries
frequency was found in 8-year-old children
during the four year period 1967—1971,
an improvement which can probably be
ascribed to dietary changes during that
period (Samuelson et al., 1975).
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