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Dentists' selection of measures for assessing oral health risk factors for young adults, in relation to their oral
health status and to those dentists' characteristics, was studied in one administrative unit of the Finnish
public oral health service. A random selection (n = 239) was made of all young adults born in the period
1966±71 and clinically examined during 1994. On the original oral health records of those selected, all
notes were scrutinized concerning the most recent clinical examination and treatment course; in total 208
(87%) records. We found that assessment of risk factors to oral health was rare. The patient's diet had been
recorded as assessed in 7% of all cases, use of fluoride in 8%, and oral hygiene habits in 14%. No salivary
tests were performed; nor was patients' use of tobacco assessed. No correlation was detected between
measures used by these dentists and their patients' oral health status (DMFT and DT scores, number of
approximal incipient lesions, and number of healthy sextants by CPITN). The oral health status impelled
only slightly assessments by bite-wing radiographs. Fewer than half (44%) of the dentists performed and
recorded any kind of assessment measure; 4% assessed diet, hygiene, and use of fluoride for all their
patients in our sample. A dentist's gender showed no correlation with number of measures used; younger
dentists tended to perform and record assessments slightly more often than did older dentists, but in all age
groups there were those who had not done this. The practice of risk-factor assessment should be more
widespread and standardized, contributing to needs-based treatment and allocation of resources. &Health
service research; public oral health care; treatment decisions
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Though the average DMFS numbers in adolescent
populations have decreased during the past few decades,
caries is still the most common oral disease and seems to
concentrate in a minority of high-risk individuals (1±3). In
addition to risk factors such as diet, oral hygiene habits,
salivary factors, and use of fluoride, increased knowledge
about tobacco-use contributes to the need to assess each
patient's individual risks to oral health (4±7). Regular
reassessments are needed to detect any changes in
potentially unstable determinants of oral health (8±11).

The multifactorial nature of oral health risks calls for
multiple identification and assessment procedures (11, 12),
but practical limitations restrict dentists' everyday selection
of measures across the entire range of diagnostic possibility,
focusing the decision-making within the most achievable
alternatives (13). Limited resources obligate dentists to target
risk-assessment measures according to patients' suspected
oral health risk, based on observed risk indicators (10, 11).
Feasible measures for assessing oral health risks include
information obtained by patient interview and clinical
examination, completed with radiographs and salivary tests
for those needing these. No measure alone is sufficient for
assessingoralhealth risksandpredicting futuredevelopment,
but a combination of measures as used in a routine clinical
examination and assessed by a dentist has been shown to be a
reasonable tool (14±18).

Variation in dentists' clinical decisions is wide, ubiqui-
tous, and acknowledged (19±21). This variation results

from complex interaction of numerous factors in char-
acteristics of dentist, patient, as well as of operating
environment. Though different decisions may lead to
similar quality of care, the equal appropriateness of
resultant care delivered at both outermost ends of the
variability is dubious (19±21). The least variation in
provided care seems to appear among examinations and
preventive procedures, although prevention could expec-
tantly be based on assessed individual risk (20, 21).

Assessment of risk factors for each patient contributes to
needs-based preventive care and to reasoned treatment
designs, and allows for individual check-up intervals, thus
allowing for a rational allocation of resources. Conse-
quently, individual risk assessment is considered as a
means for improving the quality of oral health care
(22, 23).

The aim of this study was to evaluate dentists' real-life
selection of measures for assessing oral health risk factors
for young adults, in relation to their oral health status, and
to those dentists' characteristics.

Material and methods

Background

We carried out the present study in cooperation with
the Public Oral Health Service in Vantaa, a town of



165,000 inhabitants in southern Finland. In 1995, 65% of
the population were, based on age, entitled to public oral
health services. In Finland, these services are available, free
of charge and on a regular basis, for all below age 19. For
adults born after 1955 the basic services are more
subsidized in the municipal dental clinics than in private
offices. The effect of subsidization on young adults' choice
of sector (public or private dental care) has, however, been
marginal (24). In 1995, in the 37 public dental clinics of
Vantaa, patients under 19 made 63% of the visits, the age
group 19±39 made 32%, and those older than 39 the rest.

Gathering of data

The basic population comprised all patients (n = 3,248)
born in the period 1966±71 and clinically examined in
1994. A random computerized selection of 239 patients
included 4±5 cases per dentist to represent an everyday
selection of measures for assessing oral health risks in the
public oral health service. Data on actual clinical
examinations and treatment courses carried out in the
public dental clinics came from original individual oral
health records requested from the clinics. All notes
concerning the most recent clinical examination and
treatment course, including the number of radiological
bite-wing examinations from the 3 years preceding the
completion of the treatment course, were scrutinized.
Eligible recordings on clinical examination and treatment
course performed from 1994 to 1996 were available for
208 cases (87% of the sample). One of the authors (SEH)
reviewed and collected the data between November 1996
and May 1997 in accordance with a written, pre-tested
protocol.

Personal oral health records should include organized
information on patient history and oral health status, on
assessment of patient's diet, use of fluoride, and oral
hygiene habits and a detailed description of measures
performed during the treatment course, as commonly
suggested (25, 26) and required by Finnish health legisla-
tion and instructions given by the Ministry of Welfare and
Health, by the National Board of Health (27), and by the
local authorities (28, 29).

Oral health status

Oral health status was described by numbers of

decayed-missing-filled teeth (DMFT) and decayed teeth
(DT), numbers of approximal incipient lesions (Appr.CI),
numbers of approximal decayed-filled surfaces
(Appr.DFS), and also by the community periodontal index
for treatment need (CPITN), as counted from the detailed
notes made on oral health records. Characteristics of the
study population are presented in Table 1.

Measures for assessing oral health risk factors

Recordings on a patient's diet, oral hygiene habits, and
use of fluoride, as well as use of tobacco, number of bite-
wing (BW) radiographs cumulative for the 3 years
preceding, and saliva tests performed illustrated the
selection of measures for assessing oral health risk factors.

Dentists

Authorities in the Vantaa Oral Health Service provided
the background data on the dentists, by their codes,
including month and year of birth, gender, and year of
graduation. Of the 50 full-time working dentists, 14%
were male, performing 17% of the clinical examinations.
Dentists' ages, defined separately at the time of each
clinical examination, ranged from 30.3 to 62.3 years
(mean 43.0; SD 7.5; median 40.6).

Evaluation of measures for assessing oral health risk factors in
relation to oral health status

Dentists' selection of measures for assessing oral health
risk factors was evaluated in relation to each patient's oral
health status. A variety of measures was expected to have
been applied for those susceptible to oral health risk
factors, based on their current oral health status as risk
indicator. Patients were judged as highly susceptible to risk
factors on account of their DMFT exceeding 15, DT and
Appr.CI exceeding 2, and to all sextants being in need for
treatment by CPITN. Low susceptibility was defined by
DMFT below 7, DT and Appr.CI being 0, and no sextant
in need of treatment (8, 10, op. cit.).

A cluster of recordings on diet, hygiene, and fluoride
was formed to describe the frequency of risk-factor
assessment, being considered positive in the case any of
these 3 having been recorded.

Table 1. Patient characteristics at clinical examination

Male (n = 71) Female (n = 137) Total (n = 208)

Mean (SD) Mean (SD) Mean (SD)

Age (years) at clinical examination 26.4 (2.2) 26.7 (1.9) 26.6 (2.0)
No. of DMF-teeth 11.5 (4.9) 12.2 (5.4) 11.9 (5.2)
No. of D-teeth 2.1 (2.5) 1.7 (2.5) 1.8 (2.5)
No. of approximal incipient lesions 2.1 (2.6) 2.3 (2.5) 2.2 (2.5)
No. of healthy sextants by CPITN 1.6 (2.0) 2.5 (2.2) 2.2 (2.2)

Statistical evaluation by t-test. Difference by gender: NS.
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Statistical evaluation

Statistical significance of differences between groups was
evaluated by means of the t-test and by the chi square test.
The chi square test was applied to compare the differences
between the high and low susceptibility groups based on
DMFT, DT, CPITN, and Appr.CI. Associations between
variables were demonstrated by the use of the (Pearson)
correlation coefficient. A logistic regression model was
fitted to evaluate factors related to realized assessments,
separately for oral health risk factors and for radiological
assessment by bite-wings.

Results

The patient's diet was recorded as assessed in 7% of all
cases, use of fluoride in 8%, and oral hygiene habits in
14%. No salivary tests had been performed; nor had
patients' use of tobacco been assessed. No statistically
significant differences were detected between measures
used by these dentists based on their patients' oral health
status (DMFT, DT, and Appr.CI scores), with periodontal
status being an exception (Table 2): possible risk factors
had been assessed more frequently for those in no need of
periodontal treatment than for those in need of treatment
in all sextants.

An examination using BW radiographs had been done
for 25% of the cases, while 68% of the subjects had
approximal incipient caries lesions and only 9% were
totally free of decayed or filled approximal surfaces.
Patients with higher DMFT, DT, and Appr.CI scores had
been examined more frequently by BW radiographs than
those with lower or zero scores (Table 2). Periodontal
status made no significant difference to the frequency of
BW examinations.

Fewer than half (44%) of the dentists had performed

and mapped any kind of assessment measures; 20% had
used 2 or more measures for individual patients, whereas
4% had assessed diet, hygiene, and use of fluoride for all
their patients in our sample. A dentist's age correlated
slightly with number of measures used (Fig. 1), but gender
showed no correlation.

Logistic regression models with patient DT, Appr.CI,
and Appr.DFS scores, and with dentist gender and year of
graduation as explanatory variables were separately fitted
for assessment of oral health risk factors and for
radiological assessment (bite-wings). In this model the
odds ratio for risk-factors to be assessed was 1.09 when
comparing later graduated dentists to earlier graduated
dentists (P = 0.014). The odds ratio for radiological
assessment was 1.04, patients with more decayed-filled
approximal surfaces receiving more often bite-wings

Table 2. Frequency of risk-factor and radiological (bite-wing) assessments by oral health indicators in young adults

Oral health indicator n �1 risk-factors* assessed (%) P-value �1 radiological assessments (%) P-value

No. of decayed teeth
0 84 16.7 17.9
1±2 67 16.4 0.890 26.9 0.059
�3 57 15.8 31.6

No. of DMF-teeth
�6 32 15.6 18.8
7±15 126 15.9 0.780 20.6 0.065
�16 50 18.0 38.0

No. of approximal incipient lesions
0 66 10.6 16.7
1±2 68 20.6 0.190 29.4 0.098
�3 70 18.6 28.6

No. of healthy sextants by CPITN
6 21 23.8 23.8
1±5 110 20.9 0.077 29.1 0.462
0 66 9.1 16.7

Statistical evaluation between groups with low and high susceptibility to oral health risk factors by the chi square test.
*Risk factors: patient diet, use of fluoride, and oral hygiene habits.

Fig. 1. No. of assessed risk factors in relation to dentist's age. Each
circle illustrates one patient.
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(P = 0.035). In both models all other parameters remained
non-significant. Table 3 summarizes these analyses.

Discussion

Dentists' selection of measures for assessment of oral health
risk factors was found to be limited; only diet, oral hygiene,
and use of fluoride were assessed for some cases, although
such an assessment is commonly recommended for each
patient as part of needs-related care (22, 23, 27±29). This
paucity of assessments might be due to dentists not
recording all the measures they performed and this could
also be the case with tobacco-use assessments, which can
take the form of informative conversation, but not with
saliva tests requiring clinical action. Although these
dentists' record-keeping practices have been found to vary
from one dentist to the next (30), it can be presumed that
those who tended to record assessed risk factors would
have done so independently of a patient's oral health
status. In general, the frequency of recorded risk-factor
assessments was scarcely at all directed by patients' oral
health status, which the same dentists had recorded in
detail, thus obviously being aware of it.

The need for assessing (oral) health services has been
widely acknowledged as a basis for improvement of
services (31±33). This has traditionally followed Donabe-
dian's structure-process-outcome model (34). Due to the
cyclic nature of the oral healthcare process (26, 35), the
outcome of the previous treatment decision and interven-
tion, based on a clinical examination and risk assessment,
serves in turn as a basis for the following clinical
examination and risk-factor assessment. Our cross-sec-
tional data capture a condition of this process at a moment
in time. In a real-life oral health check-up, a dentist does
not necessarily have information on interventions each
patient has formerly received. Even if a dentist had this
information, an assessment allows him/her to update the
situation in regard to oral health risk factors. The moment
when a patient's oral health status as an indicator of
former susceptibility to oral health risk factors is examined
and current risk factors are assessed is crucial to the success
of the entire process of oral health treatment.

Our data were collected from the original oral health

records of a randomly selected sample and the recordings
had been made during actual treatment courses. Further-
more, the sample was confined to a narrow age group,
homogeneous in respect to the type of oral health
problems but large enough to give variation in the severity
of problems. The dentists had been treating these patients
as a part of their daily routine, and were at those times
unaware of the present study; therefore, the data can be
considered representative of real-life risk-factor assessment
practices.

Reflecting knowledge that the caries progression rate
through the enamel may be quite slow (26) and that the
tooth surfaces inaccessible to other evaluation methods
and the depth of a lesion can be evaluated on BW
radiographs, allowing estimation of the speed of lesion
progression from serial BWs (37), the frequency of
radiological BW examinations was very low. Although
BWs are recommended to be taken at 24- to 36-month
intervals even though a patient showed no indicators for
caries risk factors (38, 39), the decision to use diagnostic
radiography requires the meticulous professional judgment
of dentists (38±43).

In our analysis there is only a borderline significance,
but the tendency is clear (Table 2) that the higher the
DMFT, Appr.CI and DT scores the more likely the
decision is made that a radiograph should be taken.
However, the recordings of DMFT, Appr.CI and DT may
partly be based on assessment of radiographs. If so,
nevertheless, it shows that in those cases a dentist's `gut
feel' has compelled to assess further.

A previous study on Finnish dentists showed that female
dentists in the public oral health service reported applying
caries-risk assessment more frequently for patients than did
their male colleagues (44). Our findings differ, with
dentist's gender showing no correlation with risk-factor
assessment practice. Moreover, a patient's oral health
status did not determine the rate of assessed risk factors,
assuming some other driving forces. As found in previous
studies, some dentists are indeed more prevention-oriented
than the rest, and, on the other hand, a practice pattern,
once established, tends to remain (45, 46).

It can be argued that older colleagues, after years of
clinical practice, can use their `gut feel' rather than risk-
factor assessment as a basis for treatment decisions (18).

Table 3. Logistic regression models separately fitted for oral health risk factor and radiological (bite-wing) assessments in young adults.
(N = 204)

�1 risk-factors* assessed �1 radiological assessments

Parameters Estimate SE P-value OR 95% CI Estimate SE P-value OR 95% CI

No. of decayed teeth 0.05 0.08 0.497 1.05 0.9±1.2 0.04 0.07 0.540 1.04 0.9±1.2
No. of approximal incipient lesions 0.06 0.08 0.447 1.06 0.9±1.2 0.09 0.06 0.164 1.09 1.0±1.2
No. of approximal decayed-filled surfaces ÿ0.02 0.03 0.357 0.98 0.9±1.0 0.04 0.02 0.035 1.04 1.0±1.1
Dentist gender 0.54 0.66 0.412 1.71 0.5±6.1 0.76 0.53 0.150 2.13 0.8±6.0
Dentist year of graduation 0.09 0.04 0.014 1.09 1.0±1.2 ÿ0.03 0.02 0.242 0.97 0.9±1.0

SE = Standard error, OR = Odds ratio, 95% CI = 95% confidence interval.
*Risk factors: patient diet, use of fluoride, and oral hygiene habits.
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Unfortunately, however, this practice does not commu-
nicate the result of gathering the relevant information and
the conclusions arrived at. In our study, there were dentists
in all age groups who did not record any measures taken
for risk-factor assessment. This reflects an obvious attitude
towards the importance of assessment of a patient's oral
health risks as a part of comprehensive oral healthcare.

Assessment of individual oral health risk factors should
be an integrated part of each clinical examination and
treatment course, contributing to diagnosis and to
decisions about preventive and restorative treatment, and
to personal check-up intervals. Thus, such assessment
correspondingly is a prerequisite for reasoned allocation of
limited resources. Further, it is the task of a dentist not
only to diagnose high-risk individuals, but to give all
patients a message about their own possibility to maintain
oral health, allowing them to make informed decisions.

As the oral health risk-assessment practice was only
partially explained by dentists' characteristics, attempts to
change dentists' behavior should be aimed at dentists
across the board. Education should enable scientific
knowledge to be transferred to the patterns of everyday
practice. In order to calibrate risk-assessment practices, the
professional community should agree upon a standard of
risk assessment and take part in follow-up of compliance
with it.
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