Dental caries among the elderly in Norway
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Objectives: 'T'o describe the occurrence of decayed teeth (DT), missing teeth (MT), filled teeth (FT), and the
total sum score DMFT in elderly Norwegian pensioners, 67 years or more. Bastc procedures: A representative
sample of 582 elderly Norwegians (12.5% receiving social care) participated in a nationwide study (46%
men and 54% women). In all, 394 (68%) still had some of their own teeth. A standardized clinical
examination was performed by one of the authors (BMH) using well-defined criteria. Man findings: Mean
DT was 0.46, FT was 8.4, and DMFT was 25.4. Mean number of root remnants was 0.11. Mean DT, FT,
DMEFT, and root remnants for the dentate participants were 0.67, 12.4, 24.1, and 0.17, respectively. Men
had significantly higher DT than women. DT decreased with increasing age. Only small differences were
found in the prevalence of dentate individuals with caries between gender, age groups, geographical
regions, and residence in areas of varying population density. Conclusion: It seems that caries is a minor
problem in the Norwegian elderly population. Age and the number of remaining teeth do not have a
decisive role in the development of caries. Further, there are no differences in these respects between
geographical areas in Norway. O Caries; DMFT; epidemiology; pensioners
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In Scandinavian and in most Western countries the
number of elderly people is steadily increasing (1). Studies
on groups of elderly people indicate that the number of
teeth the elderly people retain is increasing and the
prevalence of dentures is decreasing (2—4).

In old age, the prevalence of chronic disease and the use
of medicines increase and are believed to have a negative
impact on oral health (5, 6). Difficulties in performing oral
hygiene procedures and prolonged sugar elimination time
may be a consequence of poor general health and
hyposalivation, and this may have a strong influence on
the development of caries (see review by Fitzpatrick; 7). In
addition, with increasing age, root surfaces often become
exposed and susceptible to decay. This contributes to
caries or other oral problems for older dentate patients (8).
Some Scandinavian studies show a high prevalence of root
caries and that this is an increasing problem with
advancing age (8—10).

Studies of elderly populations implicate dental caries as
a significant risk factor for tooth loss (11-14), and some
studies among groups of elderly people have reported that
loss of teeth significantly reduces chewing ability (13, 16).

Dental caries has usually been investigated in institu-
tionalized groups and only occasionally in non-
institutionalized elderly individuals (8, 13, 17-20). Many
report a trend towards a higher incidence of caries
(18,21-23). The prevalence of dental caries seems
particularly high among institutionalized individuals (24).

In Norway, one study has shown a low prevalence of
untreated caries in a group of healthy non-institutionalized
old-age pensioners (25), but another Norwegian study
found a high prevalence of root caries (9).
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The aim of the present study was to describe the
occurrence of decayed teeth (DT), missing teeth (MT),
filled teeth (FT), and the total sum score DMFT in elderly
Norwegian pensioners aged 67 years or more.

Materials and methods

This report is part of a nationwide study which took place
in 1996-99 aimed at providing a description of the oral
health of elderly Norwegians (26,27). The sampling
procedure was directed by Statistics Norway and was
carried out with the objective of obtaining a sample that
was representative both nationally and regionally (26-28).

From a random sample of 1152 urban and rural elderly
Norwegians aged 67 years or more (age defined as the
difference between the year of examination and the year of
birth), 582 (12.5% receiving social care) could participate
in the study (265 (46%) men and 317 (54%) women). The
identification of DMFT could not be undertaken for two
individuals, and they are excluded from the analysis in this
report.

In all, 394 individuals (68%, 194 men and 200 women)
had remaining teeth (29 individuals receiving social care).
One-hundred-and-eighty-six individuals (32%) were eden-
tulous.

A tooth was registered if at least 2 mm remained above
the gingival margin. Less than 2 mm was defined as a root
remnant (RR).

The mean age of the study group was 75.4 £ 5.5 years
(for men 74.1 & 4.9 years and for women 75.7 &£ 5.9 years)
and the age range was 67-99 years.
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In a previous report, analysis of the same study group
revealed three different regions in Norway with respect to
the occurrence of teeth and dental/denture status. Signi-
ficant differences existed between the regions and non-
significant differences were found within them. Region A
comprised the South-East counties, including the capital
Oslo; region B comprised the West-Central counties; and
region C comprised the Northern counties (26, 27).

Comparison of the participants and non-participants in
that study sample with respect to age, gender, dental
status, dental visits, and oral symptoms showed no statis-
tically significant differences between the two groups (27).

The examining dentist was calibrated and standardized
with an experienced cariologist from the Faculty of
Dentistry in Oslo. After calibration procedures, 18 elderly
individuals with a total of 177 teeth at an institution were
examined at a random order by the two examiners.

A standardized clinical examination was performed by
the author (BMH), usually in dental clinics, but to some
extent also in hospitals/institutions for the elderly or in the
participant’s home. The participant was lying in bed or
sitting in a chair/wheelchair. Light was provided by a
dental unit lamp or a headlamp/torch.

The oral inspection was carried out with the aid of a
dental mirror and a dental probe. Dentures were removed
before the examination. No scaling was performed when
calculus (tartar) was present.

No radiographic examination was undertaken for
practical reasons, given the limited time and resources
available.

DT, MT, and FTI were recorded as described by
Ambjornsen (25) and defined in accordance with criteria
suggested by the World Health Organisation (WHO) (29).
DT were defined as teeth with primary or secondary/
recurrent caries; MT were so defined whatever the reason,
and FT as teeth with fillings, including inlays and crowns,
but without caries (30). A tooth was registered if at least
2 mm remained above the gingival margin. If less than
2 mm remained, a RR was registered and at calculation it
was included among MT and also in DMFT. Third
molars were excluded from the DMFT calculation.
Pontics, cantilevers, and implants were not registered as
teeth (only one individual had implants!).

The criteria for coronal caries were as described by Fure
et al. (30); ‘l. a macroscopic defect which cannot be
verified as hypoplasia or erosion and where an explorer
enters easily and displays some resistance to withdrawal; 2.
a visible decalcified spot without a macroscopic defect
which has lost its normal translucence and assumes a
chalk-like consistency’.

Root caries was diagnosed according to Banting et al.
(31) and Fure et al. (30). The criteria were: ‘1. a discrete,
well-defined and discoloured soft area; 2. an explorer
enters easily and displays some resistance to withdrawal; 3.
the lesion is located either on the cemento-enamel junction
or wholly on the root surface.’

Coronal or root caries in connection with dental
restoration or prosthetic crowns was recorded as second-
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ary/recurrent caries. A tooth with any filling, inlay or
prosthetic crown and with any carious lesion was recorded
as decayed (25).

Thus, for the present study the DT, MT, FT, the total
DMFT, and the RRs were recorded and served as the
main outcomes.

The study was approved by the regional medical
research ethics committee (RREC). Informed written con-
sent was obtained from all study participants, next of kin,
or nursing personnel before the interviews and examina-
tions took place.

Statistical methods

The data were analysed in a standard package of SPSS
10.0 for Windows, from which prevalence figures and
other data were retrieved. Differences between groups
were tested with the chi-square tests. P values less than
0.05 were considered to be statistically significant. Inter-
examiner agreement was calculated with kappa statistics

(32).

Results

At inter-rater measurements, teeth with caries lesions were
recorded for 21 and 22 teeth by the cariologist and the
author (BMH), respectively, One-hundred-and-forty-eight
teeth were considered without caries by both examiners.
The kappa value calculated was 0.62 and, thus, the clinical
inter-examiner agreement between the author and the
cariologist registering caries lesions was ‘good’.

The number of DT, M'T, FT and the total DMFT from
the study participants are given in Table 1. The main
findings were that DT and FT were significantly more
prevalent among men, while MT and the total DMFT
were more prevalent among women (P < 0.001). With
respect to age, DT and FT decreased with increasing age,
while MT and DMFT increased (P < 0.001). Concerning
the national geographical regions A-C, MT and DMFT
increased from A to B and from B to C, while FT showed
the opposite pattern (P < 0.001). DT was significantly
most prevalent in region A (P < 0.001).

Using the definition provided by Statistics Norway of
densely and thinly populated areas of residence in Norway,
the results of DT, MT, FT, and DMFT recorded were
compared between those areas and with the capital city
Oslo. The mean number of DT and FT was significantly
higher in Oslo than in densely and thinly populated living
areas. The mean number of DMFT differed only by about
one tooth between the areas, being somewhat lower in
Oslo than in the densely and thinly populated areas,
although the difference was statistically significant (Table

1).

Among the dentate participants (n = 394), the compari-
son between Oslo and the densely and thinly populated
areas was similar to the one in the total study population.
The mean number of DT and FT was higher, and the
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Table 2. Number of decayed teeth (DT), missing teeth (MT), filled teeth (FT), decayed/missing/filled teeth (DMFT), and root remnants (RRs) among the dentate participants (n = 394)

resident in densely/thinly populated living areas compared to the capital, Oslo

intact
teeth)

(No. of

Theoretical max.

MT FT DMFT

DT

no. of teeth

n Mean 95% CI

b

95%

Mean

95% CI n

n  Mean

o1

95%

Mean

n  Mean 95% CI n

Residence

(347)
(753)

(433)

9,240

(0.02-0.14)*

(22.7-24.6) NS 6 0.08

(14.2-15.8y*** 1,893 23.7

15.0

(7.2-8.4y+* 1,201

7.8

625

(0.64-1.04) NS

67 0.84

Oslo

(n=180)

Densely

4,984

(23.1-24.4)=* 38 0.21 (0.15-0.28)

23.8

4,231

(12.2-13.9)

12.7

(10.1-11.0) 2,256

10.5

(0.46-0.68)*** 1,873

102 0.57

(n="178)

Thinly

(10.0-11.1) 3,375 24.8 (24.1-25.5 22 0.16 (0.09-0.23) 3,808

10.6

1,426

(13.0-14.2)

13.6

(0.57-0.85) NS 1,853

96 0.71

136)

(n

66 0.17 (0.13-0.21) 11,032 (1533)

(23.7-24.5)

9,499 24.1

(12.1-12.7)

12.4

1,883

1.0 (10.7-11.4)

265 0.67 (0.59-0.75) 4,351

Total

(n = 394)

* P<0.05; ¥ P<0.01; #* P<0.001. NS = non significant.
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Fig. 1. Number of decayed teeth distributed by individuals with
caries.

mean number of MT and DMFT was lower in Oslo than
in densely and thinly populated areas, but the differences
between the mean numbers were smaller. However, it
should be observed that the mean occurrence of caries
(DT) did not differ significantly between Oslo and the
thinly populated areas (Table 2).

The prevalence of RRs was low in all subgroups, with
the highest values among men and among those living in
densely populated areas.

Of the total study population (n = 580), 119 participants
(20.5%) had dental caries (11 participants receiving social
care). Of the total number of teeth recorded (n=6681),
4% were decayed (DT). The total number of decayed
teeth (n = 265) distributed between individuals with caries
(n=119) is illustrated in Fig. 1. Out of the 119 individuals
with caries, 88 (74%) had only one or two decayed teeth.
One individual had 12 decayed teeth (Fig. 1). The
proportion of decayed teeth in these 119 individuals
decreased with an increasing number of remaining teeth
(Fig. 2). The occurrence of caries in teeth identified by
their position is shown in Fig. 3. First molars and canines
were most often affected by caries in both jaws. The
premolars and lower jaw incisors were less affected.

Proportion of teeth with caries, %

50

40

30

20

10

0
(n=15)

Fig. 2. Proportion of decayed teeth in individuals with caries
distributed by number of remaining teeth.
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Fig. 3. Proportion of identified teeth affected by caries.

Table 3 gives the number and prevalence of indivduals
with caries distributed by gender, age group, and geo-
graphical region. Among the dentate participants 30.2%
had caries (37.9% of 29 dentate participants receiving
socal care had caries). Caries was more prevalent among
men, but the difference between men and women was not
statistically significant (£> 0.03). Coronal caries was
significantly more prevalent than root surface caries
(P < 0.001) and secondary caries was more prevalent than
primary caries, although the difference was not statistically
different (P> 0.05). The prevalence of the different types
of caries did not differ significantly by gender, age group,
or residence in the different geographical regions A, B, and

C (Table 3).

Discussion

The overall impression of this study is that dental caries is
a relatively limited problem for the old age pensioners in
Norway. The mean number of decayed teeth (DT) was
0.46 in the total population and 0.67 in the dentate
population. This is a decisively lower DT figure than in a
previous Norwegian study from a municipality near Oslo
undertaken in 1979-80 which showed DT =1.1 in a
dentate non-institutionalized population (25). In the
present study in Oslo the mean number of MT was 9.2
and of I'T’ 14.0. These figures differ considerably from the
previous figures, which were 14.1 and 8.8, respectively
(25). This points at a considerable change in the DMET

Table 3. Number and prevalence of individuals with caries among the dentate participants distributed by gender, age, and geographical

region
Caries, total Primary caries Secondary caries Coronal caries Root surface caries
n %  9B%CL n %  95%CL n % B%CL 2 % 95%CI »n % 95%CI
Gender
Men (= 194) 65 335 26.9-40.1 37 19.1 13.5-246 49 253 19.1-314 55 284 22.0-34.7 30 15.5 10.4-20.6
Women (n=200) 54 27.0 20.8-33.2 32 16.0 10.9-21.1 35 17.5 12.2-22.8 43 215 15.8-27.2 26 13.0 8.3-17.7
Age group
67-74 (n=198) 63 31.8 25.3-38.3 34 172 11.9-224 50 25.3 19.2-31.3* 54 27.3 21.1-33.5 28 141 9.3-19.0
75-84 (n=168) 46 274 20.6-34.1 31 185 126243 26 155 10.0-209 36 21.4 15.2-27.6 24 143 9.0-19.6
85+ (n=28) 10 35.7 186-55.9 4 143 4.0-327 8 286 13.2-487 8 286 13.2-487 4 143 4.0-32.7
Region
A (n=207) 64 309 24.6-37.2 36 174 12.2-22.6 47 227 17.0-284 53 25.6 19.7-31.5 27 13.0 8.5-17.6
B (n=176) 50 284 21.7-35.1 29 165 11.0-22.0 33 188 13.0-245 41 233 17.1-295 26 14.8 9.5-20.0
C(n=11) 5 45,5 16.8-76.6 4 36.4 10.9-69.2 4 364 109-692 4 364 109-692 3 273 6.0-61.0
Total (n=394) 119 30.2 25.7-34.7 69 17.5 13.8-21.3 84 21.3 17.3-254 98 249 20.6-29.1 54 13.7 10.3-17.1

* P <0.05.
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situation among the elderly in Norway and might partly be
explained by the fact that previously missing teeth because
of caries now have been restored by fillings (33).

In the total study population the sum score DMFT was
25.4 (90.7% of the total number of teeth). This figure is in
agreement with reports from other countries. For instance,
similar figures are reported from Germany, the UK, the
USA, New Zealand, Japan, and Malaysia, while lower
figures have been reported from Hong Kong and
Singapore. Information from these countries, and others,
can be found in a recently published thesis (34). Even
though men more often had caries experience (DFT)
(Table 1), the prevalence of men having untreated caries
was not higher than for women (Table 3). It has previously
been found that men and women have different attitudes
and behavior regarding dental health and the use of dental
services (35). This concurs with the finding in our study
that men have more DT and RR than women (Table 1).

Caries experience (DFT) decreased significantly with
increasing age (Table 1). However, the prevalence of
individuals with caries among the dentate participants did
not differ significantly between the different age groups
(Table 3).

In the present study, DMFT has been registered. For a
more accurate registration of caries, DMFS would have
been preferred. However, in the present project the use of
simplified indices for an array of parameters was made
because of feasibility related to available resources. Also
DMFT is an acknowledged index widely used and also
supported by WHO (see ref. no. 29). The prevalence of
decayed and filled teeth in a population will not change
whether DMFS is used or not. It should be observed,
however, that DMFS measurements should serve the
purpose of for example follow-up studies more accurately
than DMFT registrations.

Compared to two Swedish studies on caries in the
elderly from a densely populated area (22, 36), the present
study shows considerably lower caries prevalence figures.
Also comparisons with studies outside Scandinavia, e.g.
Australia and the UK (37, 38), indicate that the present
figures are comparatively low.

Interestingly, individuals with many remaining teeth
had a low number of caries lesions (Fig. 2) and the caries
lesions were fairly evenly distributed in their position in the
mouth (Fig. 3). This result, showing the association
between the number of remaining teeth and number of
caries lesions, should be interpreted with some caution.
These dentate individuals still had premolars and molars,
making the detection of caries lesions in the contact
junction more difficult. However, the differences between
groups by number of remaining teeth at analysis (Fig. 2)
were considerable and our results may therefore be
considered as correct.

The recording of caries was based on a clinical
examination. No radiographic examination was carried
out, so some caries lesions may have been overlooked,
leading to an under-registration of caries. However, about
40% of the teeth were missing (MT) in the dentate popu-
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lation, mostly premolars and molars (27), possibly leading
to a decreased number of teeth with approximal contacts.
It thus seems unlikely that the number of undiscovered
caries could have affected the result significantly. It should
also be noted that the Kappa value of the inter-examiner
test with an experienced cariologist and without the use of
X-rays was as high as 0.62.

The occurrence of coronal caries proved significantly
more prevalent than root surface caries (P < 0.001). This is
in contrast to findings in some other studies (22, 39, 40). In
the present study the root surface caries prevalence is fairly
low, 13.7% in the dentate population, compared to other
findings reported from Scandinavia (10, 41). Our findings
do not support the statement by Jallaludin (34) that ‘root
caries is considered a significant oral health problem of the
elderly’, referring to Beck et al. (42). Our findings do not
support a previous statement that root surface caries
increases with increasing age (21) (Table 3). It should be
emphasized that different factors, including the criteria,
influence the prevalence figures for caries and perhaps
most importantly for root surface caries (43).

The prevalence of old age pensioners with caries in
Norway has thus been shown to be independent of gender,
age, residence by geographical region and population
density (Table 1).

Many factors may contribute to the development of
caries in old age. Data have been collected on an array of
possible independent variables such as oral hygiene, dry
mouth, mental and physical disabilities, and socio-
economic factors. These factors will be the subject of
future analyses.

In conclusion, it seems that caries is a minor problem in
the Norwegian elderly population. Age and the number of
remaining teeth do not have a decisive role in the
development of caries. Further, there are no differences in
these respects between geographical regions in Norway.

Acknowledgements.—The project was supported by the Faculty of
Dentistry and the Department of Geriatric Medicine, Ullevaal
University Hospital, University of Oslo, and with grants from the
National Board of Health and Welfare. It was also financed with the
aid of the EXTRA funds from the Norwegian Foundation for Health
and Rehabilitation through Norwegian Health Association. Professor
Pal Arneberg is acknowledged for his participation in the inter-
examiner test on recording caries.

References

1. Ainamo A, Osterberg T. Changing demographic and oral
disease patterns and treatment needs in the Scandinavian popu-
lations of old people. Int Dent J 1992;42:311-22.

2. Osterberg T, Lundgren M, Emilson CG, Sundh V, Birkhed D,
Steen B. Utilization of dental services in relation to socio-
economic and health factors in the middle-aged and elderly
Swedish population. Acta Odontol Scand 1998;56:41-7.

3. Hugoson A, Koch G, Slotte C, Bergendal T, Thorstensson B,
Thorstensson H. Caries prevalence and distribution in 20-80-
year-olds in Jonkoping, Sweden, in 1973, 1983, and 1993.
Community Dent Oral Epidemiol 2000;28:90-6.

4. Douglass CW, Jette AM, Fox CH, Tennstedt SL, Joshi A,



ACTA ODONTOL SCAND 62 (2004)

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

Feldman HA, et al. Oral health status of the elderly in New
England. J Gerontol 1993;48:M39-46.

. Osterberg T, Landahl S, Hedegard B. Salivary flow, saliva, pH

and buffering capacity in 70-year-old men and women. Corre-
lation to dental health, dryness in the mouth, disease and drug
treatment. J Oral Rehabil 1984;11:157-70.

. Thorselius I, Emilson CG, Osterberg T'. Salivary conditions and

drug consumption in older age groups of elderly Swedish indi-
viduals. Gerodontics 1988;4:66-70.

. Fitzpatrick J. Oral health care needs of dependent older people:

responsibilities of nurses and care staff. J Adv Nurs 2000; 32:
1325-32.

. Lundgren M, Emilson CG, Osterberg T. Caries prevalence and

salivary and microbial conditions in 88-year-old Swedish dentate
people. Acta Odontol Scand 1996;54:193-9.

. Gustavsen F, Clive JM, Tveit AB. Root caries prevalence in a

Norwegian adult dental patient population. Gerodontics 1988;4:
219-23.

Fure S, Zickert 1. Prevalence of root surface caries in 55, 65, and
75-year-old Swedish individuals. Community Dent Oral Epide-
miol 1990;18:100-5.

Bailit HL, Braun R, Maryniuk GA, Camp P. Is periodontal
disease the primary cause of tooth extraction in adults? J Am
Dent Assoc 1987;114:40-5.

Niessen LC, Weyant RJ. Causes of tooth loss in a veteran
population. J Public Health Dent 1989;49:19-23.

Fure S. Five-year incidence of coronal and root caries in 60-, 70-
and 80-year-old Swedish individuals. Caries Res 1997;31:249-58.
Chauncey HH, Glass RL, Alman JE. Dental caries. Principal
cause of tooth extraction in a sample of US male adults. Caries
Res 1989;23:200-5.

Oosterhaven SP, Westert GP, Schaub RM, van der Bilt A. Social
and psychologic implications of missing teeth for chewing ability.
Community Dent Oral Epidemiol 1988;16:79-82.

Lester V, Ashley FP, Gibbons DE. The relationship between
socio-dental indices of handicap, felt need for dental treatment
and dental state in a group of frail and functionally dependent
older adults. Community Dent Oral Epidemiol 1998;26:155-9.
Hand JS, Hunt R]J, Beck JD. Coronal and root caries in older
Towans: 36-month incidence. Gerodontics 1988;4:136-9.
MacEntee MI, Clark DC, Glick N. Predictors of caries in old
age. Gerodontology 1993;10:90-7.

Locker D, Leake JL. Coronal and root decay experience in older
adults in Ontario, Canada. J Publ Health Dent 1993;53:158-64.
Papas A, Joshi A, Giunta J. Prevalence and intraoral distribution
of coronal and root caries in middle-aged and older adults.
Caries Res 1992;26:459-65.

21. Jones JA, Lavallee N, Alman J, Sinclair C, Garcia RI. Caries

22.

incidence in patients with dementia. Gerodontology 1993;10:76—
82.

Lundgren M, Emilson CG, Osterberg T, Steen G, Birkhed D,
Steen B. Dental caries and related factors in 88- and 92-year-
olds. Cross-sectional and longitudinal comparisons. Acta Odon-
tol Scand 1997;55:282-91.

Received for publication 11 August 2003
Accepted 3 December 2003

23.

24.

25.

26.

27.

28.

29.
30.

31.

32.

33.

Caries in the elderly 81

Hand JS, Hunt R]J, Beck JD. Incidence of coronal and root caries
in an older adult population. J Publ Health Dent 1988;48:14-9.
Strubig W, Depping M. Coronal caries and restorations in an
elderly population in Germany. Community Dent Oral Epide-
miol 1992;20:235-8.

Ambjornsen E. Decayed, missing, and filled teeth among elderly
people in a Norwegian municipality. Acta Odontol Scand 1986;
44:123-30.

Henriksen BM, Ambjornsen E, Laake K, Axéll T. Prevalence of
teeth and dentures among elderly in Norway receiving social
care. Acta Odontol Scand 2003;61:184-91.

Henriksen BM, Axéll T, Laake K. Geographic differences in
tooth loss and denture-wearing in Norway. Community Dent
Oral Epidemiol 2003;31:403-11.

Thomsen I. Sampling methods applied by the Central Bureau of
Statistics of Norway. Oslo: Central Bureau of Statistics of
Norway; 1980.

WHO. Oral health surveys-basic methods. Geneva: World
Health Organisation; 1977. p. 37-41.

Fure S, Zickert I. Root surface caries and associated factors.
Scand J Dent Res 1990;98:391-400.

Banting DW, Ellen RP, Fillery ED. Prevalence of root surface
caries among institutionalized older persons. Community Dent
Oral Epidemiol 1980;8:84-8.

Altman DG. Practical statistics for medical research. London:
Chapman & Hall; 1991. p. 244-8, 403-5.

Schuller A. Changes in oral health in adults, Trondelag, Norway,
1973-1983-1994. Oslo: University of Oslo, Norway; 1999.

34. Jallaludin R. Oral health of elderly Malaysians. A socio-dental

35.

36.

37.

38.

39.

40.

41.

42.

43.

study [Thesis]. Kuala Lumpur: University of Malaya; 1999.
Vigild M. Denture status and need for prosthodontic treatment
among institutionalized elderly in Denmark. Community Dent
Oral Epidemiol 1987;15:128-33.

Fure S. Five-year incidence of caries, salivary and microbial
conditions in 60-, 70- and 80-year-old Swedish individuals.
Caries Res 1998;32:166-74.

Barnard P. National Oral Health Survey of Australia 1987/88.
Canberra: Australian Government Publishing Service; 1993.
OPCS. Adult dental health 1988. Br Dent J 1990;168:279-81.
Slade GD, Spencer AJ, Gorkic E, Andrews G. Oral health status
and treatment needs of non-institutionalized persons aged 60+ in
Adelaide, South Australia. Aust Dent J 1993;38:373-80.

Luan WM, Baelum V, Chen X, Fejerskov O. Dental caries in
adult and elderly Chinese. J] Dent Res 1989;68:1771-6.
Fejerskov O, Baelum V, Ostergaard ES. Root caries in
Scandinavia in the 1980’s and future trends to be expected in
dental caries experience in adults. Adv Dent Res 1993;7:4—14.
Beck JD, Hunt R]J, Hand JS, Field HM. Prevalence of root and
coronal caries in a noninstitutionalized older population. J] Am
Dent Assoc 1985;111:964-7.

Beck JD, Koch GG, Rozier RG, Tudor GE. Prevalence and risk
indicators for periodontal attachment loss in a population of
older community-dwelling blacks and whites. J Periodontol 1990;
61:521-8.



