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Background.

 

In Helsinki Public Dental Service
(PDS) the Special Oral Health Care Unit (SOHCU)
provides comprehensive dental treatments under
general anaesthesia (GA). For the present study, all
dental treatment given under GA for generally
healthy children (

 

n

 

 = 102) below 16 years of age
(range 2.3–15.8) during a 1-year period and
dental treatment and visits of these children in
the preceding 2 years in Helsinki PDS was recorded
in detail. These children were referred to the
SOHCU because of serious difficulties in dental
care due to large treatment needs or failures in
psychological and chemical management, including
sedation.

 

Aim.

 

To describe treatments given to generally
healthy children under GA and to evaluate preventive
aspects of their dental care in the preceding 2 years.

 

Design.

 

The study was cross-sectional and retro-
spective. Data came from the patients’ individual
records.

 

Results.

 

Treatments under GA included an average
of 6.0 restorations (SD = 2.7, range 0–12) and 1.7

extractions (SD = 2.1, range 0–10). In the 2 pre-
ceding years, these children had visited dentist an
average of 5.1 times (SD = 2.7, range 1–14) with
an average of 2.4 restorations (SD = 1.9, range 0–
12) and 0.5 extractions (SD = 1.4, range 0–10). Of
the restorations made, 36% were temporary. Of all
visits, those with an operative approach accounted
for 35%, preventive for 37%, operative and pre-
ventive for 5%, and visits with total uncooperation
for 23%. Of the children, 90% had at least one
preventive visit. Children treated under conscious
sedation in the preceding 2 years received less
prevention (

 

P

 

 = 0.02). Remaining without preven-
tive measures was most likely for those children
exhibiting visits with total uncooperation (odds
ratio = 4.6; 

 

P

 

 = 0.004) and for those receiving
numerous temporary fillings (odds ratio = 4.1;

 

P

 

 = 0.0005).

 

Conclusions.

 

The uncooperative high-caries children
pose a demanding challenge to PDS. The early
identification of high-caries risk and efforts of
intensive preventive care are in key position to
reduce the number of children receiving treatment
under GA due to high levels of dentinal decay.

 

Introduction

 

The most common indications for children’s
dental care under general anaesthesia (GA)
are the extensive need of dental treatments,
the presence of dental fear or problems related
to general health, conditions following extensive
orofacial or dental trauma, and noncooperation
due to a child’s young age in the treatment
of early childhood caries

 

1–5

 

. For adolescents,
untreated severe tooth decay is largely a con-
sequence of long-term avoidance of dental care

 

6

 

.
The well-known risk factors preceding the onset

of dental caries at early ages are less-than-daily
tooth brushing, the lack of fluorides, the pre-
sence of visible plaque, and a cariogenic diet

 

7,8

 

.
To ignore these factors over the long-term may
result in an extensive need of operative treat-
ments and also treatments under GA. Earlier
studies have shown that children with caries
in their primary dentition run an increased
risk of developing future carious lesions

 

9,10

 

.
To our knowledge, no previous study exists

about the visits and treatments prior to GA
treatment; however, changes in oral health-
related quality of life following children’s
dental treatment under GA have been
reported

 

11

 

. Our earlier study showed that the
most important factors leading to the use of
GA, as reported by the parents, are dental fear
and repeated unpleasant experiences during
dental care

 

12

 

.
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The aim of this study was to describe caries
treatments given to generally healthy children
under GA and to evaluate preventive aspects
of their dental care in the preceding 2 years.
Our hypothesis was that dental care for this
specific group of high-caries patients mainly
consists of operative treatments at the expense
of dental prevention.

 

Materials and methods

 

Background

 

General anaesthesia treatments (around 200
per year) are a small but essential part of the
Helsinki Public Dental Service (PDS). In 2001,
a total of 128 410 patients visited Helsinki
PDS, of them 59 041 were below 16 years of
age

 

13

 

. Majority of patients treated under GA
came from this age group. In the Helsinki PDS,
any dentist facing serious difficulties with a
child’s dental treatment, such that dental treat-
ment does not succeed under local anaesthesia
or conscious sedation, can refer that child to
Special Oral Health Care Unit (SOHCU) of the
PDS. The SOHCU specialist will assess treatment
options individually for every child referred.

Children referred to SOHCU receive their
GA appointment within a week in cases of
pain, swelling, or trauma, or in 2–3 months
with a preceding consultation appointment
first. Dental treatment under GA in Helsinki
PDS is comprehensive and aims to cut the
progress of caries. Therefore, the child and the
parents receive proper instructions on home-
care and diet at three occasions in the SOHCU:
at the consultation appointment, immediately
after the GA, and at the follow-up appointment
with a dental hygienist.

 

Subjects

 

The data covered 1-year dental treatments
under GA and in the preceding 2 years for
children up to 16 years of age who were
referred to the SOHCU because of serious dif-
ficulties in dental care due to large treatment
needs or failures in psychological and chemical
management, including sedation. For the
present study, those treated under GA due to
serious general or mental diseases, or to med-

ically compromising conditions were excluded.
In total, the data included 102 generally healthy
patients (47 boys and 55 girls) treated under
GA during 1 year. Dental caries (dt + DT)
described the number of all decayed teeth, prim-
ary and permanent. As described earlier the
mean number of dt + DT was 7.7 (SD = 3.0),
with no difference according to gender and
age

 

12

 

. For the corresponding age groups, the
official statistics by the Helsinki PDS in 2001
gave as the mean numbers of dt + DT and dmft
or DMFT for 0- to 6-year-olds, 0.4 and 0.4, and
for 7- to 12-year-olds, 0.7 and 0.8, and for 13-
to 15-year-olds, 0.8 and 2.2, respectively

 

13

 

.
We determined a child’s age on the day of

treatment in GA with an accuracy of 1 month.
In the analyses, age was categorized into two:
those below 7 years of age, and those aged 7–
16 (the latter being obligatory ages for school
attendance in Finland). Children’s mean age at
the time of GA treatment was 6.4 (SD = 2.6)
years; 6.9 (SD = 3.1) for boys and 6.0 (SD =
2.1) for girls (

 

P

 

 = 0.06)

 

12

 

.

 

Treatments under GA

 

Patients’ individual records related to the GA
appointment served as the data source. Based
on the dental chart, the numbers of teeth were
recorded separately for primary and per-
manent teeth. As described earlier the mean
number of primary teeth for the age group
below 7 years was 17.7 (SD = 3.0), and of
permanent teeth, 0.8 (SD = 2.1); for the age
group 7–16 years, 10.1 (SD = 5.8) and 13.1
(SD = 6.7), respectively

 

12

 

. Regarding the treat-
ments given under GA, we drew from the
patient records the numbers of teeth filled and
the size of the fillings, the numbers of teeth
extracted separately for primary and permanent
teeth, and the number of sealants placed.

 

Treatments and visits in the preceding 2 years

 

Data of dental treatments and visits and missed
appointments in the preceding 2 years at Hel-
sinki PDS were based on patients’ individual
records. The time was restricted to 2 years,
because electronic dental records from that
time were available. One child’s previous
dental record was missing. We recorded the
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number of restorations, temporary restorations
and extractions and visits, and the use of
conscious sedation. We classified the visits
as follows:

 

1

 

Operative visit solely: the patient had received
dental treatment (restoration or temporary
restoration or tooth extraction or all) successfully.

 

2

 

Preventive visit solely: the patient had
received at least one of the following: proper
homecare instructions, fluoride varnish, sealant
treatment, and cleaning of the teeth by dental
staff.

 

3

 

Both operative and preventive visit: includ-
ing options 1 and 2.

 

4

 

Total uncooperation: a visit where a patient’s
uncooperation restricted or prevented dental
treatment altogether.

 

5

 

Missed appointments: the patient failed to
show to appointment or call about cancelling it.

 

Ethical consideration

 

The City of Helsinki Health Centre granted
ethical permission for this study. Parents gave
their written consent to their child’s enrolment
and to drawing details from their child’s dental
records for this study.

 

Statistical analyses

 

Statistical analyses included 

 

t

 

-test and analysis
of variance (

 

ANOVA

 

) for the evaluation of dif-
ferences between the subgroups in mean values

and the chi-squared test in frequencies. The
logistic regression model showed the strength
of factors related to ending up with no pre-
vention during the past 2 years. For the
model, number of visits was coded as its
reversed form to describe as having had fewer
visits. The terms of the model provided odds
ratios (OR) and their 95% confidence intervals
(95% CI).

 

Results

 

Table 1 describes the treatments given under
GA by gender and age. The mean number of
restorations was 6.0 (SD = 2.7) and tooth ex-
tractions, 1.7 (SD = 2.1), both with no gender
and age differences. Treatments for primary
teeth dominated among restorations and
extractions made.

In the preceding 2 years, these children had
visited the dentist an average of 5.1 (SD = 2.6)
times. Of the children, 90% had at least one
visit with a preventive approach, with no gen-
der differences. Table 2 shows details of the
visits and the dental treatments received. The
7- to 16-year-olds had more missed appoint-
ments (1.3 vs. 0.2; 

 

P

 

 = 0.003) and more dental
visits for preventive care solely (2.3 vs. 1.6;

 

P

 

 = 0.05). There were no differences in the
degree of caries in children who had more or
less visits with preventive approach.

Of all appointments in the preceding 2 years,
those with an operative approach only accounted

Table 1. Description of dental treatments the children (n = 102) received under GA according to gender and age.

Treatment

All
n = 102

Mean (SD)

Boys
n = 47

Mean (SD)

Girls
n = 55

Mean (SD)

< 7 years
n = 63

Mean (SD)

7–16 years
n = 39

Mean (SD)

Restorations (all) 6.0 (2.7) 6.3 (2.6) 5.8 (2.7) 6.0 (2.6) 6.0 (2.8)
By type of restoration

1 surface restoration 2.7 (2.2) 2.7 (2.3) 2.6 (2.0) 2.5 (2.2) 2.9 (2.1)
2 surface restorations 2.8 (2.0) 3.0 (2.2) 2.6 (1.9) 3.0 (2.1) 2.5 (1.9)
3 surface restorations 0.4 (0.9) 0.4 (0.8) 0.4 (1.0) 0.4 (0.9) 0.5 (0.9)
4–5 surface restorations 0.1 (0.4) 0.1 (0.3) 0.1 (0.4) 0.1 (0.4) 0.2 (0.4)

By type of tooth
Restorations of primary teeth 4.9 (3.1) 4.8 (3.3) 4.9 (2.9) 5.9 (2.7) 3.2 (2.9)*
Restorations of permanent teeth 1.2 (2.2) 1.5 (2.5) 0.9 (1.7)** 0.1 (0.6) 2.8 (2.7)***

Tooth extractions (all) 1.7 (2.1) 2.0 (2.3) 1.5 (1.9) 1.5 (1.8) 2.1 (2.5)
Primary teeth 1.5 (1.9) 1.7 (2.2) 1.3 (1.7) 1.5 (1.8) 1.5 (2.2)
Permanent teeth 0.3 (0.8) 0.3 (0.7) 0.2 (0.8) 0.0 (0.0) 0.6 (1.1)

Sealants 0.4 (1.1) 0.4 (1.1) 0.4 (1.1) 0.2 (0.7) 0.8 (1.5)

Statistical evaluation by ANOVA, separately for differences by gender and age. *P < 0.05, **P < 0.01, ***P < 0.001.
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for 35%, those with a solely preventive ap-
proach, for 37%, those with both an operative
and preventive approach, for 5%, and those with
total uncooperation, for 23% (Fig. 1).

In the preceding 2 years, 59% of children
had been totally uncooperative at least in one
visit. Table 2 shows that the uncooperative
children had more visits (5.6 vs. 4.4; 

 

P

 

 = 0.02)
and fewer missed appointments (0.4 vs. 1.0;

 

P

 

 = 0.04). The cooperative children had more
visits with a solely preventive approach (2.2
vs. 1.6; 

 

P

 

 = 0.03).
Half of the children had been treated under

conscious sedation during the preceding 2
years. Treatment under conscious sedation was
more frequent among children under 7 years
of age than in the older age group (57% vs.

34%; 

 

P

 

 = 0.04). Those treated under conscious
sedation during the preceding 2 years had
fewer preventive visits (1.9 vs. 2.6; 

 

P

 

 = 0.02) and
more operative visits (3.0 vs. 1.7; 

 

P

 

 = 0.008).
Missed appointments accounted for 11%

of all appointments; 5% for children under
7 years of age, and 18% for the 7- to 16-year-
olds. Of the children, 31% had missed one or
more appointments. Those who had received
treatment under conscious sedation had fewer
missed appointments (

 

P

 

 = 0.001).
A logistic regression model revealed three

strong factors related to receiving no preven-
tion in the dental care in the past 2 years
(Table 3). Children exhibiting visits with total
uncooperation (OR = 4.6; 

 

P

 

 = 0.004) and those
receiving greater numbers of temporary fillings

Table 2. Description of the number and content of visits and treatments in the 2 years preceding children’s (n = 101) dental 
care under general anaesthesia.

All
n = 101

Below 
7 years
n = 63

7–16 years
n = 38 P-value*

Cooperative
n = 41

Uncooperative
n = 60 P-value†

All visits 5.1 (2.6) 4.7 (2.6) 5.7 (2.7) 0.19 4.4 (2.8) 5.6 (2.4) 0.02
Missed appointments 0.6 (1.4) 0.2 (0.5) 1.3 (2.1) 0.003 1.0 (1.9) 0.4 (0.9) 0.04
Visits by content

Restorations and extractions; no prevention 1.8 (2.1) 1.8 (2.2) 1.9 (1.9) 0.07 1.9 (2.5) 1.7 (1.8) 0.69
Restorations, extractions, and prevention 0.3 (0.6) 0.3 (0.7) 0.1 (0.3) 0.16 0.2 (0.5) 0.3 (0.6) 0.96
Prevention solely 1.9 (1.4) 1.6 (1.1) 2.3 (1.6) 0.05 2.2 (1.2) 1.6 (1.4) 0.03
Total uncooperation 1.2 (1.2) 1.0 (1.1) 1.5 (1.4) 0.25 0 2.0 (0.9)

Treatment
Restorations 1.6 (2.5) 1.7 (2.7) 1.4 (2.1) 0.07 1.8 (2.5) 1.4 (2.4) 0.38
Temporary restorations 0.9 (1.2) 0.9 (1.3) 0.8 (1.2) 0.75 0.8 (1.3) 1.0 (1.2) 0.41
Extractions 0.5 (1.4) 0.6 (1.3) 0.4 (1.6) 0.72 0.9 (2.1) 0.3 (0.6) 0.05

Statistical evaluation by ANOVA.*difference by age; †difference according to cooperation.

Fig. 1. Distribution (%) of dental 
visits by their content in the 2 years 
preceding children’s (n = 101) GA 
treatment and by age and gender.
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(OR = 4.1; 

 

P

 

 = 0.0005) were most likely to remain
without preventive measures. In addition,
those with fewer visits were more likely (OR =
2.7; 

 

P

 

 = 0.004) to end up to no-prevention
care.

 

Discussion

 

The present study supports earlier findings of
children treated under GA due to high levels
of dentinal decay

 

14–16

 

. High-caries adolescents
are most likely to miss appointments

 

17

 

 and their
treatment courses often remain incomplete

 

18

 

.
In this present study, the 7- to 16-year-old
children had missed more appointments than
had the younger ones, thus supporting previous
findings of an increase in missed appointments
after age 12

 

17

 

. A possible explanation could
be that younger children tend to come to
appointments with their parents, but the older
children usually must manage their visits by
themselves.

As shown earlier for Sweden, children with
behaviour management problems are younger,
have missed more appointments, and have
received restorative treatment without local
anaesthetics

 

19

 

. Unfortunately, Finnish dentists
use local anaesthetics least for patients under
13 years of age

 

20

 

 which may later arise behavi-
our management problems. For this present
study, appointments with total noncoopera-
tion accounted for 23% of all appointments.
Together with missed appointments (11%),

this means wasted resources of PDS. In Helsinki
PDS, missed appointments generally accounted
for 6% of all appointments in 2001

 

13

 

.
In Helsinki PDS, conscious sedation is largely

used when treating children with cooperation
problems in dental care. Half of the patients
in our study had received dental treatment
under conscious sedation in the 2 years pre-
ceding the GA treatment, but these children
had few preventive appointments. This finding
is in line with earlier findings among 6-year-
old noncooperative high-caries patients whose
dental visits mostly served for operative
treatment

 

18

 

.
During the past decade, caries occurrence in

children has declined in Western Europe

 

21

 

probably due to preventive instructions and
treatments

 

22

 

. Nevertheless, a minority of chil-
dren has excessive amounts of caries

 

18,23

 

. Most
of the children in the present study had
received some preventive treatment in the 2
preceding years. Despite the number of oper-
ative and preventive treatments they received
in those 2 preceding years, the present chil-
dren’s need for treatment remained severe
until the GA appointment. Previous studies
have shown that dentists’ caries-preventive
treatment practices do not necessarily correlate
to patients’ needs

 

18,23

 

. The high-caries children
seem not to respond to normal preventive
care, so there is a need for special preventive
programmes for such patients

 

24

 

, especially
because previous studies have shown how

Table 3. Odds ratios for children (n = 101) receiving no preventive measures during dental care in the 2 years preceding 
their caries treatment under general anaesthesia, as explained by their gender and age, dental findings, and visit history, 
by means of a logistic regression model.

Factors and their categories

Estimate of strength

Odds ratio (OR) and 
its 95% confidence 

interval

P-valueEstimate SE OR 95% CI

Gender: 1 = boy, 2 = girls 0.15 0.87 1.2 0.2,6.4 0.86
Age in years 0.06 0.16 1.1 0.8,1.5 0.70
No. of teeth with decay 0.19 0.15 1.2 0.9,1.6 0.20
Dental care in past 2 years

Fewer visits 0.99 0.34 2.7 1.4,5.2 0.004
No. of visits with uncooperation 1.52 0.53 4.6 1.6,12.8 0.004
No. of temporary restorations 1.41 0.40 4.1 1.9,9.1 0.0005

Constant term –18.72 5.46
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difficult it is to change parents’ and their
children’s dietary and homecare habits and to
improve the effectiveness of children’s tooth
brushing practices

 

25,26

 

.
On the other hand, Hausen 

 

et al

 

.

 

27

 

 reported
no additional benefit obtained by intensifying
caries prevention as compared with basic pre-
vention given to high-risk children treated at
PDS. The problem among our high-caries
children, however, was the prolonged lack of
prevention for the uncooperative children.
That again calls for new methods in dental
care to encourage cooperation of such patients
and, thus, ensure early detection, prevention,
and treatment of dental caries among them.
In addition, the numerous untreated caries
lesions may have been painful and, thus, led
to insufficient oral self-care as well.

The children in our study have certainly had
problems in dental care even before the 2 years
prior the GA treatment, but the electronic
dental records covered the last 2 years only.
Unfortunately, the records provide no infor-
mation about parents’ socio-economic status
which, according to a recent study from Swe-
den, is related to a higher risk of caries among
adolescents from working-class homes

 

28

 

. In
Helsinki PDS, a new project under the theme
‘Positive discrimination’ was recently initiated
to allocate healthcare resources and prevention
to those city districts with the lowest socio-
economic status. Nevertheless, early assessment
of high-caries risk subjects and primary pre-
vention (before the onset of caries) are key in
reducing the number of high-caries patients

 

18,29,30

 

and should be emphasized in dental care for
all children.

According to our findings, dentists seem to
prefer operative treatment for uncooperative
high-caries children. However, more emphasis
on a solely preventive approach may instead
introduce a gentler way of learning ‘normal
behaviour’ in the dentist’s chair, and thus cut
the chain of failures at dental visits.

The uncooperative high-caries children pose
a demanding challenge to PDS. The early
identification of high-caries risk and efforts of
intensive preventive care are in key position
to reduce the number of children receiving
treatment under GA due to high levels of
dentinal decay.
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