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The aim of the study was to evaluate the coverage of and time used for caries preventive actions by patient
and by dentist’s characteristics in relation to caries status and orthodontic treatments in patients from birth
to 18 in public dental care in Helsinki City Health Department, Finland. Data on caries prevention for the
age groups 0- to 18-year-olds in 1999 were analyzed in relation to patient age, caries status, orthodontic
care, and dentist’s characteristics. Our study comprised a total of 48,040 patients treated by 140 dentists.
Main outcome measures were the coverage of and time used for repeated caries prevention performed
during visits following the check-up visit. Nine percent of those under age 6 received repeated caries
prevention, 29% of the 6- to 15-years-olds and 24% of the 16- to 18-year-olds. Nineteen percent in the no-
caries group (DMFT/dmft = 0) and 36% in the high-caries group (DMFT/dmft >0 and DT + dt > 3)
received repeated caries prevention. The average time a dentist used in repeated caries prevention was
3.6 min (s 3.1; median 2.8; range 0.2—15.4 min) for those in the no-caries and 8.1 (s 6.2; median 7.3; range
0.0-31.8 min) for those in the high-caries group. In each category of caries status, the average time used for
repeated caries prevention was shorter for those not under orthodontic treatment. In conclusion, the
variation in dentists’ caries-preventive treatment practices is wide showing both over- and underuse of
caries-preventive actions as judged by needs of patients. O] Caries status; dentists’ characteristics; free public dental
service; orthodontic care; prevention
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During the past few decades, caries preventive actions
have been widely adopted in everyday practice. For
example, in the USA, an obvious increase in the
percentage of patients receiving preventive dental proce-
dures was evident during the period 1959 to 1990 from
20% to 39%, simultaneously with a dramatic reduction of
caries (1). In 1987, almost 30% of all dental procedures
performed in the USA were reported to be preventive (2).
In Finland, in Helsinki public dental care, the share of
prevention was 25% as calculated on the basis of the
market price of the items of service (3). Despite the rapid
decrease in caries occurrence in children and adolescents
(4, 5), caries-preventive treatments are still mainly con-
ducted under policies established at a time when caries was
a widespread public health problem (6).

It has been questioned whether caries prevalence has
become so low that it is waste of time and money to carry
out caries prevention (6). The mean values of DMFT and
DT indices are lower than ever, each age cohort showing,
however, a strong polarization of caries (7). Caries
prevention should therefore be targeted at these high-
caries groups. Previous studies have indicated that at the
beginning of the 1990s, caries-preventive procedures were
poorly targeted (8-10).

In 1993, the Helsinki City Health Department gave new
instructions for caries risk assessment, individual recall
intervals and caries preventive actions (11). The dentists
were encouraged to individualize their treatment practices
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according to patient needs. All dentists received written
detailed instructions. These require assessment of the
patient’s risk of caries on a three-level scale at each full
dental examination. Dentists were trained in implementa-
tion of the new instructions at meetings carried out during
working hours in 1993. The new instructions were in full
use by 1994.

Despite the marked reduction in caries prevalence
among children and adolescents, many teenagers develop
new caries (4, 12, 13) as a consequence of their increased
risk for caries due to the tightening of approximal contacts
after the eruption of permanent teeth. Another caries risk
factor is the use of orthodontic appliances (14), in
particular among 6- to I5-year-olds, 23% of their
treatments being orthodontics (15).

According to our hypothesis, more caries prevention is
given to patients with more past and present caries and to
those receiving orthodontics. The aim of the present study
was to evaluate the coverage of and time used for caries-
preventive actions by patient and by dentist’s characteris-
tics in relation to caries status and orthodontic treatments
in those under 18 receiving free public dental care in
Helsinki, Finland.

Materials and methods
In Finland in 1999, all inhabitants under the age of 19
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Table 1. Distribution (%) of 0- to 18-year-old patients (n = 48,040) by caries status and age

Patient age groups (years)

Under 6 6 to 15 16 to 18 0to 18
n=8,243 n= 33,804 n=>5,993 n= 48,040
Patient categories by caries status % % % %
No caries: DMFT =0, dt+ DT =0 83.5 54.4 18.9 54.9
Past caries: DMFT >0, dt + DT =0 2.3 14.7 32.4 14.8
Low caries: DMFT >0, dt + DT = 1-2 8.2 23.2 32.5 21.8
High caries: DMFT >0, dt + DT = 3- > 6.0 7.8 16.3 8.5
100.0 100.0 100.0 100.0

Statistical evaluation by chi-square test; differences by age group: < 0.001.

were entitled to free comprehensive public dental care the
utilization rate being around 95%. Public dental services
follow the detailed guidelines and instructions given by the
National Board of Health (16) for diagnoses and treatment
decisions. In Finland, oral health manpower includes
4,700 dentists, 70% are female. Half of the dentists are
employed by public sector, females predominating (17). In
Helsinki, data on dental status with DT and DMFT
indices and details of visits and procedures are recorded in
municipal automatic data processing (ADP) files on an
online network. Recordings for each patient are made by
visit, always including the identification code for the
dentist in question. Each item of treatment has an
individual code showing the type of service and time
estimated for it. Based on each dental examination, the
data system suggests a corresponding treatment plan that
the dentist in question can accept or change at will.

The preventive treatments recorded in ADP files are
fissure sealing and general caries prevention, the latter
including topical fluoride application, cleaning of teeth,
oral home care instruction, and advice on diet, on use of
fluorides and on tooth brushing. Basic caries prevention
must be performed at the check-up visit for full dental
examination, but is not recorded separately, since it is
included in its code (18). The full dental examination
always includes oral health indices and the proposed
check-up interval. Separate codes are used for occasional
check-ups, e.g. in cases of pain, trauma or orthodontic
treatment, but these codes include no prevention.
According to each dentist’s decision, caries prevention

can be repeated at further visits, then being recorded as
performed (18). Caries-preventive treatments can be
carried out by dentists, dental hygienists, or chairside
dental nurses.

Repeated caries prevention is recorded in Finland in
four separate codes including all other caries prevention
except for sealing, which has an individual code. The four
codes in prevention describe the real time used, here
categorized into two: short (estimated time 12 min) and
long (25 min). Dentists are instructed to give more and
longer preventive actions to caries-risk patients than given
to those without risk. Repeated caries prevention was
evaluated in three categories: not given, given once or
more than once, or as time used for it according to caries
status and for 6- to 15-year-old children and adolescents
by orthodontic treatment received.

In the analyses, the patient’s dental state was categor-
ized into four groups: NC =no caries (DMFT/dmft =0
and DT + dt = 0), PC = past caries (DMFT/dmft > 0 but
DT +dt=0), LC=low caries (DMFI/dmft>0 and
DT +dt=1-2), HC = high caries (DMFT/dmft>0
and DT +dt > 3).

Patient age was categorized into three groups (under 6,
6 to 15, or 16 to 18 years) in order to separate those with
primary dentition, those of school age, and those after
school age but still receiving free dental care. Dentists who
performed at least 50 check-ups in 1999 for 0- to 18-year-
old children and adolescents were included, totalling 140
dentists and 48,040 check-ups. A dentist’s clinical work
and its caries-preventive approach were described by

Table 2. Repeated caries prevention* given to and sealants made in % of 0- to 18-year-olds (n = 48,040) by caries status

Patient categories by caries status**

NC PC LC HC
n=126,374 n=7,110 n=10,473 n=4,083
Types of caries preventive actions % % % %
Repeated caries prevention
Once 15.7 21.8 249 24.5
More than once 3.7 5.8 7.8 11.4
Fissure sealing 19.3 16.6 20.5 17.2

* Basic caries prevention is performed at each dental check-up.

* NC: DMFT =0, dt + DT = 0; PC: DMFT >0, dt + DT = 0; LC: DMFT > 0, dt + DT = 1-2; HC: DMFT >0, dt + DT = 3->.
Statistical evaluation by chi-square test; differences by dental state for both repeated caries prevention and for fissure sealing: < 0.001.
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Table 3. Repeated caries prevention*® given to % of 6- to 15-year-olds (n = 33,804) by caries status and orthodontic treatment

Patient categories by caries status**

NC pC LC HC

Caries-preventive actions by orthodontics % % % %
Any orthodontics given n=4,094 n=1,380 n=1,723 n=424
Repeated caries-prevention

Once 21.1 25.7 26.3 31.4

Twice or more 6.4 10.6 13.1 17.5
No orthodontics given n= 14,168 n=3,552 n=6,055 n=2,178
Repeated caries-prevention

Once 18.9 22.7 26.1 25.8

Twice or more 4.5 5.8 7.7 12.0

* Basic caries prevention is performed at each dental check-up.

*#* NC: DMFT =0, dt + DT = 0; PC: DMFT >0, dt + DT = 0; LC: DMFT > 0, dt + DT = 1-2; HC: DMFT >0, dt + DT = 3->.
Statistical evaluation by chi-square test; differences by caries status and orthodontics (P < 0.001). Data missing for 230 cases.

aggregating patient-based data by dentist covering the
entire year 1999. The following indicators were aggre-
gated to describe each dentist’s clinical work among 0- to
18-year-old children and adolescents: number of all check-
ups, mean number of D + d teeth, mean time (min) used
for repeated caries prevention for all patients, and
separately for no-caries patients or high-caries patients.
Based on dentist’s identification code data on his/her age
and gender were given by dental authorities. Dentists’
mean age was 40.6 years (s 9.5, median 38.8). Male
dentists (n = 18) were younger than female (n = 122); mean
age 35.5 versus 41.3 years (P<0.01). Mean number of
patients was 343 (s 181), the maximum being 695 for
female and 990 for male dentists. Female dentists’” patients
had more D + d teeth than did male dentists’ patients (0.7
versus 0.6, P<0.05).

Statistical evaluation was performed by means of the
chi-squared test for differences in frequencies, and the #
test and ANOVA for comparison of means in various
subgroups. A linear regression model was used to explain
dentists’ variation in time used for repeated -caries
prevention.

This study was approved by the ethics committee of the
Helsinki City Health Department.

Results

The patients’ distribution by caries status is given in Table
1. Under 6 years of age, the vast majority of the patients
belonged to the no-caries group, of those aged 16 to 18
years, one-fifth. Of all patients, 54.9% belonged to the no-
caries group and 8.5% to the high-caries group (DT + dt
>3), while 21.8% had one to two carious teeth. The older
the patients, the larger the high-caries group.

Repeated caries prevention was given once to 19% of
patients and twice to 6%. Of those under 6 years of age,
9% received repeated caries prevention, 29% of the 6- to
15-year-olds and 24% of the 16- to 18-year-olds. Fissure
sealing was most common among 6- to 15-year-olds, given
to 26% of them, being 39% in 6- to 8-year-olds and 31%
in 12- to 14-year-olds.

Table 2 shows coverage of repeated caries prevention
by caries status. The worse their dental state, the more
these patients received repeated caries-preventive actions:
In the no-caries group, 19.4% (5117 patients) and in the
high-caries group 35.9% (1466 patients) received repeated
caries prevention leaving 64.1% (2617 patients) in the
latter group without it. As regards fissure sealing, the
differences between caries groups were small.

Table 4. Time (min) used for repeated caries prevention* among 6- to 15-year-olds (z = 33,804) by caries status and orthodontic treatment

Time (min) for repeated caries prevention
Orthodontic treatment

Yes No
Patient groups by caries status n Mean (s) n Mean (s)
No caries: DMFI'=0, dt+ DT =0 4,094 5.5 (11.5) 14,168 4.1 (9.9
Past caries: DMFT >0, dt + DT =0 1,380 7.9 (14.2) 3,552 5.5 (11.6)
Low caries: DMFT >0, dt + DT = 1-2 1,723 8.7 (14.3) 6,055 6.6 (12.3)
High caries: DMFT >0, dt+ DT = 3-> 424 12.2 (17.7) 2,178 9.0 (16.8)
Total 7,621 7.0 (18.2) 25,953 5.4 (11.5)

* Basic caries prevention is performed at each dental check-up.

Statistical evaluation by ANOVA,; differences between the subgroups by caries status and orthodontics: < 0.001; Data missing for 230 cases.

s = standard deviation.
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Table 5. Variation in dentists’ mean time used for repeated caries prevention for high-caries cases among 0- to 18-year-old patients as
explained by means of a linear regression model. Original patient-based data (n = 48,040) aggregated to describe the dentists’ (n = 140) clinical

work

Independent variables Regression s t Beta coefhicient
Dentist’s gender (1 =F, 2 =M) —2.212 1.412 —1.567 —0.120
Dentist’s age —0.030 0.050 —0.585 —0.045
No. of all check-ups 0.002 0.003 0.734 0.055
Mean DT + dt of all patients 3.512 1.901 1.847 0.139
Time used for repeated caries prevention for no-caries cases 1.010%** 0.153 6.597 0.491

Constant = 5.13 (s = 3.21); R? = 0.281; *** P< 0.001.
F = female, M = male.
s = standard deviation.

Among the 6- to 15-year-olds, 23% received orthodon-
tic treatment, 22% in the NC group and 16% in the HC
group. Table 3 shows the coverage of repeated caries
prevention in this age group by caries status and by
orthodontic treatment or none. In each category of caries
status, repeated caries prevention was given more
frequently to patients receiving orthodontics compared to
those who were not. For the high-caries patients, the
figures were 48.9% and 37.8%. Similarly, the average
time used for repeated caries prevention in each category
of caries status was longer for those undergoing ortho-
dontic treatment (Table 4). The corresponding time
estimates were 12.2 and 9.0min for the high-caries
patients and 5.5 and 4.1 min for those with no caries.

By dentist, the average time used in repeated caries
prevention per patient was 4.9 min (s 3.3; median 4.3;
range 0.5-18.5 min) for all 0- to 18-year-old children and
adolescents, 3.6 (3.1; median 2.8; range 0.2—15.4 min) for
those in the no-caries, and 8.1 (6.2; median 7.3; range 0.0—
31.8 min) for those in the high-caries group. No difference
in the mean values existed by dentist’s gender or age. The
maximum values of average time used for repeated caries
prevention were higher among female than among male
dentists: for all patients 18.5 min by female dentists and
14.3 by the males; and for high-caries patients, 31.8 and
17.8.

Table 5 indicates the variation in average time dentists
used in repeated caries prevention for their high-caries
patients. The linear regression model utilized data
aggregated by each dentist to describe his/her clinical
work. A dentist’s average time used for repeated caries
prevention in the high-caries group was best explained
(P<0.001) by the average time the dentist in question
used for repeated caries prevention for no-caries patients.

Discussion

A positive finding in the present study was that targeting of
caries prevention corresponded well with the dental
condition of the 0- to 18-year-old children and adoles-
cents: the worse it was, the higher coverage of and the
more time used for repeated caries prevention. Compared
to previous findings (10) showing only a slight tendency

toward targeted caries prevention among 6-, 13-, and 15-
year-old high-caries patients in Helsinki, the present results
indicate a clear positive development in targeting of caries
prevention.

Another positive finding was that orthodontic patients
received more caries prevention than did those with no
orthodontics. In this case, the numerous visits for
orthodontics (15) were utilized also for caries prevention.
The dentists thus seemed to be well aware of the increased
risk of caries due to orthodontic appliances (14), or this
may have easily been recognized, e.g. as an increased
accumulation of dental plaque. A further explanation may
be the increase in visits allowing dental personnel to
perform more caries-preventive actions. On the other
hand, a previous report in the Finnish public dental service
states that orthodontics and prevention steal resources
from each other (19).

Sealants were placed almost as often for no-caries and
high-caries patients (17.2% versus 19.3%), possibly due to
the smaller number of sound molars in the latter group.
The coverage of repeated caries prevention cannot,
however, be considered adequate for high-caries patients,
since 64.1% of them were left without it. This indicates
dentist emphasis on a filling-orientated approach which
ignores caries-preventive actions despite the numerous
visits that high-caries patients must make to get their
cavities filled (10). Even if the effectiveness of dental health
education has been questioned lately (20, 21), it would be
unethical to leave high-caries patients without such
procedures.

An alarming finding was that one-fifth of the no-caries
patients received repeated caries prevention (Table 2).
Some of them may have shown signs of increased caries
risk not included in the ADP recordings but visible to the
dentist, e.g., enamel lesions or dental plaque (22). The
possible overuse of resources for 5117 no-caries patients’
repeated caries prevention accounted for twice the
estimated need for full coverage of the 2617 high-caries
patients’ repeated caries prevention, now been left without
it. More accurate targeting of caries prevention resulting in
full coverage of repeated caries prevention in the high-
caries group could thus have been carried out with the
resources and staff available.

In the present study, we focused on repeated caries
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prevention, because each patient receives the basic caries
prevention together with his/her dental check-up, as
required overall in the Finnish oral health service (18). In
the code for a check-up also are combined basic
prevention and a written treatment plan. Performance of
repeated caries prevention thus indicates the ability and
willingness of dentists to target caries prevention to those
in need.

According to our results, dentists’ age and gender had
no impact on time used for repeated caries prevention.
However, some female dentists showed a tendency to
much longer average times, in particular for high-caries
patients. This is in line with a report showing female
dentists to be more attentive to caries prevention (9). On
the other hand, male dentists have been reported to
perform active measures of caries prevention more than
the females do, the latter being more interested in
performing passive prevention (23). In the present study
the linear regression model showed that a dentist’s average
time used for repeated caries prevention for no-caries cases
best explained the average time for high-caries cases
(Table 5). This indicates caries prevention being more
related to a dentist’s preventive-orientated working profile
and less to patients’ caries status.

The present results suggest that coverage of and time for
repeated caries prevention remained insufficient in high-
caries patients, but in general caries prevention tended to
be targeted according to caries status and to patients
receiving orthodontics. Since 0- to 18-year-old patients
receiving public dental care in Helsinki account for about
10% of the respective population in the whole of Finland,
the present findings can be considered a good estimate of
caries-preventive practices in Finland.

In conclusion, variation in dentists’ caries-preventive
treatment practices is wide, showing both over- and
underuse of caries-preventive actions as judged by the
needs of patients. This indicates the need for further
continuous education and more training in calibration to
allocate resources adequately. With the help of automatic
data processing and a computer-aided program it may be
possible in the future to guide the dentists to more accurate
dental prevention.
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