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Summary

We investigated the actual child-rearing environment, considering factors such as hy-
giene training, among 177 children (102 boys, 75 girls) ranging from 1 year and 9 months to
7 years and 2 months in age who underwent intensive dental treatment under general an-
esthesia in the Department of Pediatric Dentistry, Matsumoto Dental University Hospital
between January 1990 and December 2000. The following results were obtained.

1) The annual number of patients slightly increased between 1992 and 1994. Thereafter,
the annual number of patients decreased slightly each year.

2) The mean age at treatment was 3 years and 7 months (44.5 + 12.9 months).

3) Concerning the regional distribution, more than 50% of the children came from Nagano
Prefecture areas other than Shiojiri City, where our university is located.

4) With respect to feeding methods during infancy, most children were breast fed or
mixed breast and bottle fed. Furthermore, any feeding irregularity was noted.

5) The mean interval from birth until the start of weaning was 7.5 + 4.1 months. The
mean interval until completion of weaning was 16.0 + 6.3 months.

6) 95.5% of the children habitually brushed their teeth. The frequency of tooth brushing
was “once a day” or “sometimes” in 69.5% of the children.

7) Overall, 46.9% of the children had received fluoride application.

(recieved October 9, 2001 ; accepted December 19, 2001)
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Introduction

Recently, full prevention service for oral diseases and improved access to dental treatment have
decreased the number of untreated teeth and have increased the number of treated teeth in young
children, especially in the area of deciduous tooth caries, thus improving the status of treatment?.

However, in many children, including those who do not seek dental treatment despite caries in-
volving several teeth, those with psychosomatic disorder, and those in whom frequent dental exami-
nations are difficult due to the parents’ social, economic, and regional issues, oral diseases remain
untreated®™. Furthermore, symptoms are less marked in many cases®®. In some patients, no treat-
ment was performed at the stage appropriate for caries treatment, increasing severity and causing
severe multi-tooth caries.

In the Department of Pediatric Dentistry in our university, we have administered general anes-
thesia to children with multi—tooth caries or severe caries in whom oral health was inhibited for
various reasons, and provided accurate high quality medical service!?,

In this study, to clarify factors related to multi-tooth caries or severe caries, we investigated
child-rearing environments among children who underwent intensive dental treatment under gen-
eral anesthesia between 1990 and 2000.

Materials and Methods

This survey included 177 children (102 boys, 75 girls) ranging from 1 year and 9 months to 7 years
and 2 months in age who underwent intensive dental treatment under general anesthesia in the De-
partment of Pediatric Dentistry, Matsumoto Dental University Hospital (Chushin area, Nagano
Prefecture) betweén January 1990 and December 2000 (Table 1).

Table 1 ! Subjects

Number of patients Age (month, mean + S. D.)
Boys 102 ' 43.2+12.6
Girls 75 456 +12.0
Total 177 445+ 129

In these children, we investigated the regional distribution, annual changes in the number of pa-
tients, annual changes in mean age, and factors related to caries, such as feeding methods, timing
when weaning was started, timing when weaning was completed, consumption of between —meal
snacks, habitual tooth brushing, and Fluoride application, based on a review of dental records in the
Department of Pediatric Dentistry and Department of Dental Anesthesia, protocols for medical
practice, and questionnaire sheets.

Values were compared using the chi square test.
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Results

1. Patients
1) Annual changes in the number of patients

In 1992, there were 14 patients. Then, the number increased slightly to a peak (25) in 1994, but
thereafter serially decreased to 7 in 2000 (Fig.1).
2) Annual changes in mean age

In 1991, the mean age was 38.6 + 6.8 months, and slightly increased each year. In 1999, the value
peaked at 53.6 + 18.9 months (Fig.2). The longitudinal mean age at treatment was 3 years and 7
months (44.5 + 12.9 months).
3) Regional distribution

With respect to the regional distribution of our patients, 54 children (30.5%) came to our hospital
from Shiojiri City, where our university is located, and an adjacent city, Matsumoto City. One hun-
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dred and twenty—one children (68.4%) came from Chushin afea, excluding Shiojiri City and Matsu-
moto City, Nanshin area, Tohshin area, and Hokushin area in Nagano Prefecture. Two children
(1.1%) came from another prefecture (Yamanashi Prefecture) (Fig.3).
4) Reasons for indication

Most children who underwent intensive treatment under general anesthesia did not cooperate
with dental treatment despite severe extensive caries involving several teeth. Reasons included sys-
temic diseases, such as heart disease, chromosomal abnormalities, and endocrine disorder, in 21
children (11.9%) and remote areas where 2 hours or more was required for hospital visits in 85 chil-
dren (48.0%). With respect to the presence or absence of referral, 96 children (54.2%) were referred
from other medical institutions. All children for whom intensive treatment under general anesthesia
was indicated due to remote residence were referred from other hospitals (Fig.4).
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2. Environmental factors
1) Feeding

With respect to feeding methods during infancy, 72 children (40.7%) were breast fed, 70 children
(39.5%) received a combination of breast and bottle feeding, and 24 children (13.6%) received bottle
feeding (Fig.5-1). Furthermore, there were significant differences between children who were breast
fed and those who were bottle fed as well as between those receiving mixed feeding and those who
were bottle fed only (p<0.01).

Concerning the regularity of feeding, 102 children (57.6%) received irregular feeding, showing the
highest percentage. Fifty—two children (29.4%) received regular feeding. There was a significant dif-
ference (p<0.01) (Fig.5-2). ‘

The mean interval from birth until the start of weaning was 7.5 + 4.1 months (Fig.5-3). Further-
more, the mean interval from birth until completion of weaning was 16.0 + 6.3 months. In 145 chil-
dren (81.9%), 12 months or more were required until the completion of weaning (Fig.5-4).

2) Consumption of between—meal snacks

Concerning the regularity of consuming between-meal snacks, 75 children (42.4%) ate between—
meal snacks regularly. Ninety—five children (53.7%) ate between—meal snacks irregularly. The per-
centage of children with irregular snack consumption was higher. However, there was no significant
difference (Fig.6).
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Table 2 : Annual changes in the kind of between—meal snacks
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Furthermore, regarding the kind of refreshments, caramels and lactic acid beverages were more
frequently ingested before 1996. After 1997, snacks were more frequently ingested (Table 2).
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3) Habitual tooth brushing

With respect to the presence or absence of tooth brushing, 169 children (95.5%) made a habit of
tooth brushing, while 8 children (4.5%) did not brush their teeth. There was a significant difference
(p<0.01). The frequency of tooth brushing was once a day in 64 children (36.2%). For fifty—nine chil-
dren (33.8%), the response was “sometimes”, 43 children (24.3%) “twice a day”, and 3 children (1.7%)
“3 times a day” (Fig.7).
4) TFluoride application

Overall, 83 children (46.9%) had a history of fluoride application.

Annual changes were investigated. In 1996, 63.2% of the children had a history of fluoride appli-
cation, showing the highest rate of fluoride application (Fig.8-1).

3. Annual changes in the incidence of tooth caries
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Table 3 : Incidence of tooth caries

Current number Number Rate Mean number
Year of teeth of carious teeth of carious teeth of carious teeth per child

(%) (mean +£S.D.)
1990 (N=14) 275 215 78.2 154x3.4
1991 (N=21) 416 352 84.6 16.8+29
1992 (N=14) 278 217 78.1 155+ 3.0
1993 (N=16) 319 235 137 14.7£3.1
1994 (N=25) 498 419 84.1 16.8+3.0
1995 (N=19) 368 299 81.3 15.7+£3.1
1996 (N=19) 380 321 84.5 16.9+28
1997 (N=15) 302 210 69.5 14.0+2.3
1998 (N=18) 351 251 71.5 13.9+238
1999 (N=9) 182 125 68.7 139+32
2000 (N=7) 140 97 69.3 139=x1.1
Total (N=177) 3509 2741 78.1 155+3.5

the l.ast‘ll years is shown in Table 3. Overall, the incidence of tooth caries was 78.1%. The mean
number of carious teeth per child was 15.5 + 3.5 teeth.

Between 1990 and 1996, the incidence of tooth caries ranged from 73.7% to 84.6%. The mean num-
ber of carious teeth per child ranged from 14.7 + 3.1 to 16.9 = 2.8. Between 1997 and 2000, the inci-
dence of tooth caries was 715% or less. The mean number of carious teeth per child was 14.0 + 2.3 or

less. These values were slightly decreased.
Discussion

Intensi've dental treatﬁept under general anesthesia in the Department of Pediatric Dentistry at
our unix)éréity hospital is performed to establish a tertiary medical system and support health—ori-
ented parents and childfg,n. We introduced this system to resolve the issue of untreated oral dis-
eases in children. '

Recently, many studies have reported intensive dental treatment under general anesthesia in
handicapped children (or adults)"*®. However, in our university hospital, the Department of Den-
tistry for the Handicapped has been separately established. Therefore, most children were healthy
children with regional issues or limitations in the child’s cooperation or were referred from other re-
gional medical institutions.

1. Annual changes

Between 1994 and 2000, the number of children who underwent intensive dental treatment under
general anesthesia decreased. Especially in 1999 and 2000, values decreased to about two—thirds to
three—fourths of the peak in 1994. These results may not have been solely because the annual num-
ber of infants decreased, but may have been associated with full prevention service in regional medi-
cal practice, especially the establishment of the Regional Health Law'® in 1997 and full infant physi-
cal examinations and health guidance in cities,_ towns, and villages.

2. Age
The mean age at treatment was 3 years and 7 months (44.5 = 12.9 months). Children 4 years old
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or younger comprised the greater part'®. In our department, routine dental treatment is basically
performed using management methods for children. However, among children with high caries sen-
sitivity and multi-surface/multi—tooth caries, children requiring emergency treatment, children
who did not cooperate with dental treatment, children with whom rapport could not be established,
and children who were referred from remote districts and other medical institutions, compulsive
treatment was avoided if possible and general anesthesia was employed to protect the mental state
and achieve accurate treatment in many children for the two reasons described above. This may

have resulted in a younger mean age.

3. Reasons for indication and regional distribution

In 84.7% of the children, intensive dental treatment under general anesthesia was indicated for
multi-tooth caries, which was the most common reason during the last 11 years. This finding was
similar to that reported by Miyazawa et al.® and Fukuta et al.¥ Furthermore, the number of chil-
dren referred from other medical institutions was slightly larger than that in a previous study®, sug-
gesting that our university plays a role as a tertiary medical institution.

Subsequently, the regional distribution of children was investigated. Children from cities other
than Shiojiri City, where our university is located, and an adjacent city, Matsumoto City, comprised
69.5%.

Concerning location, our university has a regional feature that Shiojiri City and Matsumoto City
are surrounded by a farm mountain village area. In this farm mountain village area, opportunities
for hospital visits are limited, and a relatively long time is required for hospital visits. Therefore,
bringing children to the outpatient clinic for treatment is difficult for parents, and oral diseases re-
main untreated in many children. Among children for whom intensive dental treatment was indi-
cated due to remote residence, intensive dental treatment under general anesthesia was performed
in sbme children based on the parent’s request, although the child cooperated with dental treat-
ment. In our department, this procedure is selected based on general condition, emergency, and
comprehensive evaluation. To contribute to regional medical practice, minimize untreated oral dis-
eases, and eliminate “quality differences” related to regional issues (including remote residence), our

procedure may be useful.

4. Environmental factors
(1) Feeding

Breast milk is a nutrient essential for psychosomatic growth in children. In the field of child nutri-
tional science, autonomous nutrition, in which the required volume is given at any time based on the
infant’s demand, is recommended', since there are individual differences in breast milk volume,
and the interval and frequency of feeding vary among infants. Furthermore, from the standpoint of
the development of masticatory function, it is not good if the start and completion of weaning are
early. However, the kind of milk during infancy, regularity of feeding intervals, timing when wean-
ing is started, and timing when weaning is completed are involved in the pathogenesis of deciduous
tooth caries!s?®. In particular, with respect to feeding methods, the incidence of tooth caries is high
in the breast milk group'®®®. In this survey, children who received breast feeding comprised the
highest percentage, 40.7%, followed by children who received mixed feeding (39.5%).

With respect to the regularity of feeding intervals, the proportion of children who received irregu-
lar feeding was slightly higher than that of children who received regular feeding. Furthermore, the
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mean interval from birth until weaning was started was 7.5 months. The mean interval from birth
until weaning was completed was 16.0 months. These values were delayed by approximately 3 to 4.5
months compared to mean ages at the start and completion of weaning in Japanese children?2?.

As a main factor, it was thought that the regional health guidance and child care environment
were related.

These findings suggest that multiple factors are involved in the pathogenesis of tooth caries. As
previously reported®*2®, it is suggested that irregular feeding and delayed weaning cause multi—
tooth caries.

(2) Between—meal snacks .

Concerning the kind of between—meal snacks, Matsukubo et al.?® reported that foods with high
oral retention, such as gum and caramels containing sucrose, glucose, or fructose, induced a rela-
tively high incidence of caries, while snacks containing salt induced a relatively low incidence of car-
ies. In our survey, before 1996, caramels, gum, and lactic acid beverages were more frequently in-
gested. After 1997, snacks were more frequently ingested between meals. However, we could not ac-
curately evaluate the association between the kind of between-meal snacks and factors for caries,
considering that caries involved several teeth in most children.

A previous study reported the relation between snack intervals and factors for caries. In children
who ate between—meal snacks at irregular intervals, the incidence of caries was slightly higher. In
our survey, 53.7% of the children ate between—meal snacks at irregular intervals. As previously re-
ported, irregular snack consumption may be a factor involved in multi—~tooth caries?*-?,

Essentially, between—meal snacks in children play a role in assisting to provide necessary calories
and nutrients. However, currently, foods are abundant, and a sufficient volume of nutrition can be
obtained from staple foods. Therefore, current between—meal snacks are not supplemental nutri-
tion, but are purchased in accordance with the child’s taste among commercially available foods or
recognized as means of discipline'®. However, irregular consumption of between—meal snacks with-
out establishing quality, quantity, timing, and frequency markedly influences nutritional issues in
children®. Many previous studies suggested that irregular consumption of between—meal snacks
causes multi—tooth caries. Therefore, in children in whom dietary standard is supplemented from
staple foods, between—meal snacks are nutritionally unnecessary. It has been reported that supple-
mental consumption of between—meal snacks for children who do not eat a sufficient volume of sta-
ple food is unfavorable??.

Based on these results, between—meal snacks should be given to children to promote pleasure in
eating and to promote the child’s mental life. For this purpose, parents must be aware of the content
of diets and snacks, and it is important to give between—meal snacks regularly, if necessary. We are
responsible for health guidance, and should select issue-related factors to provide accurate guidance
for parents.

(3) Habitual tooth brushing

Taura et al.* reported that the incidence of tooth caries in children who started tooth brushing
earlier was significantly lower than that in children who started later. However, several studies con-
flicted with their finding. Saito et al.'® reported that in younger children with a habit of tooth brush-
ing, the number of carious teeth was larger than that in children without a habit of tooth brushing.
Akisawa et al.*® and Okuno et al.?” indicated that tooth brushing did not prevent deciduous tooth
caries. Kanoh et al.?® reported that there was no relationship between the frequency of brushing and
the incidence of caries. Takahashi et al.?” described that there was no significant difference in the
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incidence of tooth caries between the group with habitual tooth brushing and the group without ha-
bitual tooth brushing.

In this survey, approximately 96% of the children’s parents reported that their child performed
habitual tooth brushing. However, the frequency of tooth brushing was “sometimes” or “once a day”
in 69.5% of the children, suggesting insufficient tooth brushing. In most children investigated in this
survey, the following backgfound is aséumed : tooth brushing was started immediately after the par-
ents were surprised at multiple caries detected on a dental checkup. At that time point, the child
may have showed high caries sensitivity. In addition, they may have employed brushing methods in
which sufficient brushing effects could not be obtained.

Therefore, tooth caries may be etiologically associated with various factors. If age—matched cor-
rect brushing methods had been acquired prior to the development of multi—tooth caries, as ob-
served in this survey, and regular habitual brushing with a final brushing by the parents had been
performed, severe caries involving several teeth might have been inhibited to some degree. In the fu-
ture, regional dental health activities should be conducted in a more extensive range to develop oral
hygiene guidance.

(4) Fluoride application

The proportion of children with a history of fluoride application in this survey was slightly higher
than the rate of fluoride application? among children in Japan (Fig.8-2). However, in this survey,
multi-tooth caries was detected, although the proportion of children with a history of fluoride appli-
cation has increased year by year. Relief related to fluoride application may have reduced subse-
quent care. Furthermore, Nakamura et al.® reported increased interest in dental health conscious-
ness, as the number of parents selecting a dentifrice containing fluoride has recently increased.
However, they indicated that there was no improvement in knowledge about dental diseases.

Therefore, the results of this survey suggest that a lack of the parent’s knowledge about oral hy-
giene promotes multi-tooth caries. Accurate oral hygiene guidance in regional medical practice may
inhibit factors contributing to tooth caries to some degree.
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Conclusion

We investigated child-rearing environmental factors among 177 children (102 boys, 75 girls) who
underwent intensive dental treatment under general anesthesia in the Department of Pediatric
Dentistry, Matsumoto Dental University Hospital between January 1990 and December 2000. The
following results were obtained. ) ‘

1. The annual number of patients increased between 1992 and 1994. Thereafter, the annual num-
ber of patients slightly decreased each year. In 2000, 7 patients were treated.

2. The mean age at treatment was 3 years and 7 months (44.5 + 12.9 months). Furthermore, the
mean age/year slightly increased each year after 1991 (40.9 + 12.0 months). In 1999, the value
reached a maximum at 53.6 + 13.9 months.

3. With respect to the regional distribution of children; more than 50% of the children came from
Nagano Prefecture areas other than Shiojiri City, where our university is located.

4. With respect to feeding methods during infancy, breast feeding and mixed feeding comprised
the greater portion. Furthermore, irregularity in feeding was observed.

5. The mean interval from birth until the start of weaning was 7.5 + 4.1 months. The mean inter-
val from birth until completion of weaning was 16.0 + 6.3 months.

6. Concerning habitual tooth brushing, 95.5% of the children were reported to perform habitual
tooth brushing. The frequency of tooth brushing was “once a day” or “sometimes” in 69.5% of the
children. .

7. Overall, 46.9% of the children had a history of fluoride application.

The abstract of this study was presented at the 39 th meeting and general meeting of the Japa-
nese Society of Pediatric Dentistry (May 17, 2001, Osaka).
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