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ORIGINAL ARTICLE

Dental and oral radiographic findings in first-year university students
in 1982 and 2002 in Helsinki, Finland
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Abstract

Objective. This study is part of a larger research program, at the Finnish Student Health Service in Helsinki, in which
changes in the dental and oral health of first-year university students (born in Helsinki) in the years 1982 and 2002 were
compared. Material and Methods. Panoramic radiographs were taken of 176 students in 1982, mean age 19.8 years
(SD+0.7), and of 231 in 2002, mean age 20.2 (SD+0.7). DMFT index, caries and periapical changes, alveolar bone
resorption, wisdom teeth, supernumerary, missing, and persisting deciduous teeth were evaluated from the radiographs.
The chi-squared test and non-parametric tests were used to analyze the statistical significance of differences between the
study groups and between genders. Results. The DMFT index diminished from 11.0 (SD+4.2) to 2.9 (SD+3.3)
(p <0.0001). In 2002, 27.9% of the students had a DMFT index of zero (in 1982, 0%, p <0.000). The mean number of
endodontically treated teeth diminished from 0.1 to 0.03 (p < 0.05). The number of impacted wisdom teeth increased in
males from mean 0.41 to 0.69 (p <0.05). Conclusions. An improvement in dental health was obvious in the year 2002.
The favorable change in DMFT index is a trend that has been going on for several decades in Finland, probably as a result
of the use of fluorides and better education in dental hygiene. The change might also be connected with improved general
health.
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Introduction University of Helsinki and other university-level
institutions in the greater Helsinki area. The Dental
division has about 46,500 visits each year. All first-
year students are invited for a dental check-up.
Because of problems in the eruption of wisdom
tooth, almost all first-year students are radiographed
using panoramic radiography (PR). Altogether about
5,500 PRs are taken at the Helsinki health center
each year.

There are only a few studies concerning a parti-

cular age class of students in different faculties [4—

Modern epidemiological caries studies started in the
1950s, since which time several studies have been
conducted in this field [1]. According to these
studies, the frequency of caries, which had pre-
viously been high, started to fall in the 1970s [1].
This favorable trend has continued to the present
day [1]. However, some studies show that caries
prevalence may be on the rise again [2,3]. The
Finnish Student Health Service (FSHS) has sought
to take these changes into consideration in its own

research programs in order to be able to apply them
in practice.

The FSHS was founded in 1954 to take care of the
general and oral health of university students.
Research has been an important part of its activities
right from the outset. Today, the FSHS has offices in
16 cities in Finland. In Helsinki it caters for
the health needs of about 41,200 students at the

7]. Some study populations have consisted of dental
students [8—11]. Longitudinal studies of this age
group are also rare [12], and most of the studies
about caries prevalence concern children and young
adolescents. The results differ considerably depend-
ing on population and year. A recent study in
Finland, examining the caries situation in popula-
tions born in 1965, 1970, 1975, and 1980 [2], shows
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that the number of caries lesions is rising again and
that about 20% of individuals account for most of
the caries findings.

The present study is part of a larger research
program designed to compare the changes that have
taken place in the dental and oral health of first-year
university students between 1982 and 2002 in two
successive generations of students.

Material and methods

The study material in 1982 consisted of 176
students, mean age 19.8 years (SD+0.7 years).
They comprised 58 males (mean age 19.6, SD +
0.6) and 118 females (mean age 19.8, SD+0.7).
In 2002, there were 231 students, mean age 20.2
(SD +0.7 years), comprising 48 males (mean age
20.3, SD+0.6) and 183 females (mean age 20.2,
SD +0.6). All had been born in Helsinki and were
still living there when examined, and were patients at
the Department of Dentistry of the Finnish Student
Health Service (FSHS) in Helsinki. Informed con-
sent was obtained from each student.

One PR was taken of students using an Ortho-
pantomograph OP-5 (Palomex Co, Tuusula,
Finland) unit in 1982 and a Cranex-Tome (Soredex
Co, Helsinki, Finland) unit in 2002. The radio-
graphs of both groups were evaluated by an experi-
enced consultant in oral radiology (JP) in 2002. The
evaluation was performed using a normal light-table
and viewer according to Mattsson [13].

The following dental and oral findings were
recorded from the PRs: DMFT index, dentine
caries, endodontically treated teeth, apical rarefac-
tions, radicular cysts, resorption of the alveolar bone,
impacted and missing wisdom teeth, wisdom teeth
with pericoronitis, supernumerary and missing teeth,
persisting deciduous teeth, mandibular condyles,
maxillary sinuses and changes in bone structure.

Caries was judged to be present in the radiograph
when a clearly defined reduction in mineral content
of the proximal, occlusal, and/or restored surface was
seen extending into the dentine. A radiolucency
measuring >2 mm in the apical bone was considered
to be an apical rarefaction. A radiolucent periapical
lesion was classed as a radicular cyst if it was more
than 1 cm in diameter and had well-defined roundish
opaque margins. A diagnosis of pericoronitis was
made when sclerosis and/or erosion was present in
the bone beside the crown of a wisdom tooth.
Alveolar bone resorption was diagnosed when the
marginal bone level had retreated over 2 mm apically
from the cement—enamel junction.

To be able to study the polarization of caries, the
students were divided into three equally large groups
according to their DMFT index. This was done to
compare the slight increase that had occurred in
caries lesions between 1982 and 2002.
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The chi-squared test was used to test if the DMFT
index differed from zero. Non-parametric tests
(Mann-Whitney U and Wilcoxon W) were used
(because these assume nothing regarding the dis-
tribution of the material) to analyze the changes in
all other findings in 1982 and 2002. The level of
significance was set at p <0.05.

In an earlier study, the interpreters’ intra-examiner
kappa index for radiographic caries was 0.75, for
apical rarefactions and maxillary sinuses 0.75, and
for condyles 1.00 [14].

Results

The results are given for males and females together
(except the mean number of impacted wisdom teeth)
because there were no statistically significant differ-
ences between the sexes. The DMFT index had
decreased statistically significantly between 1982
and 2002 (Table I). The mean number of endodon-
tically treated teeth had also decreased statistically
significantly (Table I). Endodontically treated teeth
were found in 8.5% of the students in 1982 and in
3% in 2002. The results regarding DMFT index,
dentine caries, endodontically treated teeth, and
apical rarefactions are given in Table L.

In the three equally large student groups in both
1982 and 2002 the number of caries lesions
decreased in the lowest DMFT group and increased
in the highest DMFT group (Table II).

The mean number of impacted wisdom teeth had
increased statistically significantly in males. The
mean numbers of impacted and missing wisdom
teeth, wisdom teeth with changes indicative of
pericoronitis, other congenitally missing and super-
numerary teeth, and persisting deciduous teeth are
given in Table III.

One odontogenic tumor (odontoma) was found
on both occasions. Two follicular cysts were found in
1982 and one in 2002. Findings in the maxillary
sinuses in 1982 included thickened antral mucosa
(10 cases) and mucous retention cysts (15 cases), the
corresponding numbers in 2002 being 14 and 11.
Four students were found to have a flattened

Table I. Mean DMFT index, mean number of dentine caries
lesions, endodontically treated teeth, and apical rarefactions per
student in 1982 and 2002 and percentages of students with a zero
DMFT index

1982 2002 »

DMFT index 11.0 (SD+4.2) 2.9 (SD+3.23) p <0.0001
DMFT 0 27.9 p <0.0000
index =0 (%)

Carious lesions 0.7 (SD+1.20) 0.8 (SD+1.6) NS

Endodontically 0.1 (SD+0.5) 0.03 (SD+0.2) p <0.05
treated teeth

Apical 0.02 (SD+0.2) 0.01 (SD+0.1) NS
rarefactions




44 F S. Pelrola et al.

Table II. Occurrence of dentine caries lesions in the three equally large student groups divided according to DMFT index (in 1982, n =

59459 +58 and in 2002, n =78+4+78 +77)

DMFT 1982 DMFT 2002

Caries 1982 Caries 2002 P

Lowest third ()
Middle third ()
Highest third (n)

6.6 (SD+2.1) (59)
10.9 (SD+1.1) (59)
15.7 (SD+2.3) (58)

0.1 (SD+0.5) (78)
2.1 (SD+0.7) (78)
6.5 (SD+3.2) (77)

0.2 (SD+0.6) (59)
0.6 (SD+1.1) (59)
1.2 (SD+1.6) (57)

0.04 (SD+0.2) (78)  p <0.01
0.7 (SD +0.8) (78) NS
1.8 (SD+2.2) (77) NS

articular surface of the mandibular condyle in 1982,
while in 2002 there was one case of ventral osteo-
phyte and two deformed condyles (one student
suffered from juvenile chronic arthritis). Minor
changes (remodeling of the articular surface) in
the condyles were seen in 1982 in 2 and in 2002
in 3 students. One male student (1982) had
changes typical of cleidocranial dysostosis in his
dentition.

Discussion

We have no information about the socio-economic
background of the students in the present study. All
came from an urban environment, and because all
had been born and raised in Helsinki they had had
more or less the same opportunities to obtain
education and health care, including dental care.
In the study by Liird [15], the prevalence of caries
in Finnish conscripts could be explained by socio-
economic factors: the subjects’ own education, their
fathers’ occupation, interestedness, psychic energy,
and considerateness. It has to be remembered,
however, that the conscripts came from all over the
country and from very different backgrounds com-
pared to the students, who were born and raised in
the capital. In the USA, the caries experience was
found to be lower in high-income groups [16]. In a
recent article, Bratthall and Petersson point out that
individuals living in difficult socio-economic condi-
tions often tend to develop more lesions than those
in a better situation [17].

Fillings and missing teeth are readily detected
from PRs. However, PRs are not as good in the

Table III. Mean numbers of impacted and missing wisdom teeth,
wisdom teeth with changes indicative of pericoronitis, other
missing and supernumerary teeth, and persisting deciduous teeth

1982 2002 p<

Impacted wisdom 0.4 (SD+0.7) 0.4 (SD+0.7) NS
teeth all

Impacted wisdom 0.4 (SD+0.9) 0.7 (SD+0.9) 0.045
teeth male

Missing wisdom 0.3 (SD+0.8) 0.4 (SD+0.8) NS
teeth

Pericoronitis 0.06 (SD+0.2) 0.1 (SD+0.4) NS

Congenitally missing
teeth (other)

Supernumerary teeth 0.06 (SD +0.4)

Persisting deciduous  0.04 (SD+0.3)
teeth

0.3 (SD+0.8) 0.2(SD+0.6) NS

0.03 (SD+0.2) NS
0.06 (SD+0.3) NS

diagnosis of caries as bitewing radiographs, espe-
cially in finding enamel caries [18—23]. No differ-
ence has been found in the detection of occlusal
caries [24,25]. Hansen [26] reported that panor-
amic radiographs reveal more caries lesions than a
clinical examination. In the study by Akesson et al.
[27], panoramic radiography presented a slightly
lower mean accuracy than bitewing radiography.
There was no statistically significant difference
in caries occurrence between 1982 and 2002, so
the diagnosis of caries did not influence the results.
PRs are as good a diagnostic tool as intraoral
radiographs in finding other pathoses in the jaws
[20,21,28,29].

It was not possible to evaluate the radiographs
totally “blind”, because the 20-year-old radiographs
could be identified by changes in their color and
because of the different X-ray unit used in 1982.

The most prominent change occurred in the
DMFT index, which had diminished from a mean
of 11.0 to 2.9. The decrease had occurred in the
number of fillings (F) because the number of caries
lesions (D) and missing teeth (M) was almost the
same in both years. So the differences in treatment
principles between the two years may have affected
the number of fillings (F) in 1982 compared
with 2002. It is noteworthy that in 2002 more than
one-fourth of the students had intact dentitions,
whereas in 1982 there were none. Compared with an
earlier Finnish study by the FSHS [7], the percen-
tage of students with intact dentition in 2002 was
over twice as high as in 1990 (12.7%). Another
Finnish study found that the percentage of zero
DMF in 18-year-old subjects had increased from
that in 1961 (1.6%) to 8.0% in 1970-71 and to
17.2% in 1980-81 [30]. In the study by Hopcraft &
Morgan [31], the DMFT index for 17 to 20-year-old
army recruits (3.6) was about the same as for the
males in the present study (2.9).

In the present study, the mean number of caries
lesions had increased slightly. When the students
were divided into three equally large groups accord-
ing to their DMFT index, it was found that the
increase had occurred in the highest third, although
not statistically significantly, whereas in the lowest
third the mean number of caries lesions had actually
diminished. The increasing polarization of tooth
decay reflects the fact that 75% of the decayed,
filled, and missing teeth were found in 56.1% of the
students in 1982 and in 37.1% of the students in



2002. This agrees with the findings of Macek [32],
who claimed that the statement “75% of caries is
found in X percent of the population” must be
applied to a particular age. Merildinen [2] also found
that polarization is increasing and that most caries is
now found in 20% of an age group, and that one-
fifth of the age group imposes the biggest load on the
health-care system. In Finnish military conscripts
aged 19 and 20 years, the worst 10% of the subjects
accounted for 50% of all decayed teeth, and the
worst 100 (3.5%) comprised 24% of all decayed
teeth [15]. High polarization of caries lesions has
also been reported by other authors recently [33—
35].

Results showing high polarization of caries have
been taken into account in the education of FSHS
dentists. Measures to prevent caries and improve
health are directed at high-risk groups. The exam-
ination and attendance intervals can now be opti-
mized in response to the caries experience of each
individual. Examinations are arranged at intervals of
between 6 months and 3 years. Thus, needless calls
can be avoided and attention focused on those who
need care.

The decrease in the mean numbers of endodonti-
cally treated teeth and apical rarefactions, which
are probably dependent on each other, is clearly
attributable to the marked decrease in DMFT
index. Some of the rarefactions may comprise
healing in progress. Compared with a recent study
by Ridell et al. [36] in Malmo, the percentage of
endodontically treated teeth (9.1%) was almost the
same as in the present study population in 1982
(8.5%), but in 2002 the percentage was much
smaller (3.5) in the Finnish study population.
In the study by Peltola [7], the percentage of
endodontically treated teeth in 1990 for Finnish
university students (aged 19 to 25 years) in the
FSHS was 9.3.

The incidences of findings in bone structure,
maxillary sinuses, and mandibular condyles were
almost the same in both of the present study groups
and were comparable with those found in the FSHS
in 1990 [7].

The improvement in dental health was obvious in
2002. The favorable change in caries risk is a trend
that started several decades ago in Finland [37] and
in the majority of industrialized countries [1] due to
better education in dental hygiene [38] and the use
of fluoride toothpaste [39], although it might also be
connected with an improvement in general health as
well. A contradictory finding is that the number of
carious lesions increased slightly, although not
statistically significantly, due possibly to sugar con-
sumption [2], which has been found to be on the
increase again [3], or to diminished dental care
opportunities. Also, parents accustomed to having
healthy teeth do not always understand the impor-

Oral and dental findings in 1982 and 2002 45

tance of looking after their children’s oral hygiene
practices [2].

References

[1] Marthaler TM. Changes in dental caries 1953—-2003. Caries
Res 2004;38:173-81.

[2] Merildinen T. Occurrence, polarisation and progression rate
of dental decay. [Thesis]. Turku: University of Turku; 2004.

[3] Zero DT. Sugar — the arch criminal? Caries Res 2004;38:
277-85.

[4] Turtola L, Rytomaa I. The condition and need for treatment
in the dentition of first year university students. Sosiaaliva-
kuutus 1976;3:77—80. In Finnish.

[5] Milen A, Pajukoski H, Luoma H. Dental caries among first-
year university students of Kuopio in 1980. Proc Finn Dent
Soc 1982;78:123-7.

[6] Ylipaavalniemi P, Turtola L, Murtomaa H, Rytémaa I.
Evaluation of the need for third molar removals among 20
to 21-year-old Finnish university students. Proc Finn Dent
Soc 1985;8:222-5.

[7] Peltola JS. A panoramatomographic study of the teeth and
jaws of Finnish university students. Community Dent Oral
Epidemiol 1993;21:36-9.

[8] Kolehmainen L, Rytomaa I. Increment of dental caries
among Finnish students during a period of 2 years. Com-
munity Dent Oral Epidemiol 1977;5:140—4.

[9] Maatouk F, El-May W, Ghedira H, Fathallah N. Profile of
first year dental students in Tunisia. East Mediterr Health
2001;7:52-9.

[10] Almas K, AL-Hawish A, AL-Khamis W. Oral hygiene
practices, smoking habits and self-perceived oral malodour
among dental students. ] Contemp Dent Pract 2003;4:77—
90.

[11] Stypulkowska ], Lyszczarz R, Wichlinski J, Pawlowska K,
Solska-Kuczerek A. Oral health state in dentistry students of
Medical College, Jagellonian University in Cracow. Przelg
Lek 2003;60 Suppl 6:122-5.

[12] Grondahl HG, Molin L. Roentgenographic comparison of
state of teeth in dental students in 1948 and 1968. Sven
Tandlak Tidskr 1970;63:919-27.

[13] Mattsson OA. Magnifying viewer for photofluorographic

films. Acta Radiol 1953;39:412.

Peltola JS, Wolf J, Minnik A, Russak S, Seedre T, Sirkel M,

et al. Radiographic findings in the teeth and jaws of 14- to

17-year-old Estonian schoolchildren in Tartu and Tallinn.

Acta Odontol Scand 1997;55:31-5.

[15] Laira M. Polarization of caries and the explanatory back-
ground factors in a Finnish conscript population. [Thesis].
Turku: University of Turku; 1999.

[16] Beltran-Aguilar ED, Barker LK, Canto MT, Dye BA, Gooch

BF, Griffin SO, et al. Surveillance for dental caries, dental

sealants, tooth retention, edentulism, and enamel fluorosis —

United States, 1988-1994 and 1999-2002. MMWR Sur-

veill Summ 2005;26:1-43.

Bratthall D, Petersson G. Cariogram — a multifactorial risk

assessment model for a multifactorial disease. Community

Dent Oral Epidemiol 2005;33:256—64.

Hurlburt CE, Wuechmann AH. Comparison of interprox-

imal carious lesion detection in panoramic and standard

intraoral radiography. ] Am Dent Assoc 1976;93:1154-8.

[19] Douglass CW, Valachovic RW, Wijesinha A, Chauncey HH,
Kapur KK, McNeil BJ. Clinical efficacy of dental radio-
graphy in the detection of dental caries and periodon-
tal diseases. Oral Surg Oral Med Oral Pathol 1986;62:
330-9.

[20] Ahlqgvist M, Halling A, Hollender L. Rotational panoramic
radiography in epidemiological studies of dental health.

(14

—

[17

—

[18

[}



46

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

F S. Pelrola et al.

Comparison between panoramic radiographs and intraoral
full mouth survey. Swed Dent J 1986;10:73—84.

Molander B, Ahlgvist M, Grondahl HG, Hollender L.
Comparison of panoramic and intraoral radiography for
the diagnosis of caries and periapical pathology. Dentomax-
illofac Radiol 1993;22:28-32.

Scarfe WC, Langlais RP, Nummikoski P, Dove SB, McDa-
vid WD, Deahl ST, et al. Clinical comparison of two
panoramic modalities and posterior bite-wing radiography
in the detection of proximal caries. Oral Surg Oral Med Oral
Pathol 1994;77:195-207.

Flint DJ, Paunovich E, Moore WS, Wofford DT, Hermesch
CB. A diagnostic comparison of panoramic and intraoral
radiographs. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 1998;85:731-5.

Thomas MF, Ricketts DN, Wilson RF. Occlusal caries
diagnosis in molar teeth from bitewing and panoramic
radiographs. Prim Dent Care 2001;8:63-9.

Clifton TL, Tyndall DA, Ludlow ]JB. Extraoral radiographic
imaging of primary caries. Dentomaxillofac Radiol 1998;27:
193-8.

Hansen BF. Clinical and roentgenologic caries detection. A
comparison. Dentomaxillofac Radiol 1980;9:34—6.
Akesson L, Hékansson H, Rohlin M. Comparison of
panoramic and intraoral radiography and pocket probing
for the measurement of the marginal bone level. J Clin
Periodontol 1992;19:326-32.

Ainamo J, Tammisalo E. The orthopantomograph in quan-
titative assessment of marginal bone loss. Suom Ham-
maslddk Toim 1967;63:132-8.

Rohlin M, Kullendorff B, Ahlgvist M, Henrikson CO,
Hollender L, Stenstréom B. Comparison between panoramic

(30]

[31]

[32]

(33]

[34]

[35]

(36]

37]

(38]

(39]

and periapical radiography in the diagnosis of periapical
bone lesions. Dentomaxillofac Radiol 1989;18:151-5.
Virtanen J. Changes and trends in attack distribution and
progression of dental caries in three age cohorts in Finland. J
Epidemiol Biostat 2001;6:325-9.

Hopcraft M, Morgan M. Dental caries experience in a young
adult military population. Aust Dent J 2003;48:125-9.
Macek MD, Heller KE, Selwitz RH, Manz MC. Is 75
percent of dental caries found in 25 percent of the popula-
tion? J Public Health Dent 2004;64:20-5.

Zhang XF, Xu XB, Cheng RB, Pan L. Study of caries
polarization in 2-5 year old children of Shenyang, China.
Hua Xi Kou Qiang Yi Xue Za Zhi 2005;23:258-9.
Antunes JL, Jahn GM, de Camargo MA. Increasing inequal-
ities in the distribution of dental caries in the Brazilian
contex in Finland. Community Dent Health 2005;22:94—
100.

Cardoso L, Rosing C, Kramer P, da Costa CC, da Costa
Filho LC. Polarization of dental caries in a city without
fluoridated water. Cad Saude Publica 2003;18:237-43.
Ridell K, Sundin B, Matsson L. Endodontic treatment
during childhood and adolescence. A survey of 19-year-
olds living in the city of Malmo, Sweden. Swed Dent J 2003;
27:83-9.

Harkane T, Larmas MA, Virtanen JI, Arjas E. Applying
modern survival analysis methods to longitudinal dental
caries studies. ] Dent Res 2002;81:144-8.

von der Fehr FR. Caries prevalence in the Nordic countries.
Int Dent J 1994544 Suppl 1:371-8.

Bratthall D, Hansel-Petersson G, Sundberg H. Reasons for
the caries decline: what do the experts believe? Eur J Oral Sci
1996;104:416-22.



