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A rapid aging of the population in Finland 
has taken place in recent years. The number 
of persons more than 75 years old tripled 
between 1970 and 1990, and this trend is 
expected to continue until 2030. The fastest 
increase will be in the oldest age groups 
(those more than 85 years old), who need 
most medical care (1-3). 

Concomitantly, in developed Western 
countries edentulousness is disappearing, 
and the number of retained permanent teeth 
is increasing (2). There is a similar trend in 
Finland, although there is a time lag com- 
pared with Sweden and Norway (2). 

The retention of permanent teeth into old 
age is the result of successful dental care. On 
the other hand, a deterioration in dentition 
can increase the risk of oral infections with 
systemic complications at any age (4-9). In 
old age, increasing illness and medication 
usually reduce the salivary flow (10, l l ) ,  thus 
increasing the risk of dental diseases (12). 

As a result, dentate elderly people need and 
demand more dental services than their 
edentulous counterparts (13-14). The den- 
tate elderly also use more expensive and a 
greater variety of dental health services than 
their younger counterparts (13-15). 

Several studies of the oral radiographic 
findings in the elderly have been performed 
in Scandinavia during recent years (16-20). 
In Finland, radiographic studies of the oral 
health status and the need for treatment of 
the non-institutionalized elderly have mainly 
concerned the need for prosthetic treatment 
(21-23). No detailed radiographic studies 
have so far been made of the oral heaith 
status of dentate old people living at home 
in Finland. 

The aim of the present study was to per- 
form the radiographic part of an extensive 
and detailed clinical oral health survey of 
dentate old people living at home in 
Helsinki, Finland. 
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the study. 

Materials and methoc; 

This investigation is part of a large medical 
survey of a random sample of subjects (total, 
8035) born in 1904,1909, and 1914 and living 
in Helsinki in January 1989 (Fig. 1) (24). The 
response rate for the medical survey from 

tale invited rawam sample of 795 old people 
was81.8% (n = 651) (24). Between 1989 and 
1990,651 subjects participated in the medical 
examination. Before 31 May 1990 the mor- 
tality among the participants in the medical 
survey was 8.0% (n = 51). In 1990-1991: 600 
subjects who were stiIl aIive were invited to 
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Table 1. Clinically dentate persons in different age 
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viewing light of adjustable brightness when 
necessary. 

The total number of teeth, carious teeth, 
impacted teeth, intrabony roots, root canal 

76 years, 81 years, 86 years, ~ fillings, and periapical and periodontal 

groups 

Age group 
Total 

n n n ,I % lesions was recorded. 

Men 29 15 10 54 32 
Women 65 34 16 115 68 
Total 94 49 26 169 100 

the Institute of Dentistry for a compre- 
hensive dental examination. A total of 133 
persons were interviewed by phone or by 
mail, and no dental data were available for 
103 subjects. Altogether 364 subjects, of 
whom 28% were male and 72% female, were 
examined in 1990-1991 (25). The response 
rate for the rest (n  = 600) was 60.7% ( n  = 
364). The participation rate for invited men 
was 69% and for women 58%. 

Of the 364 subjects, 293 attended the Insti- 
tute of Dentistry and were examined clini- 
cally and radiographically, whereas 71 sub- 
jects were examined clinically only at homes 
or institutions. 

Of the 293 subjects radiographed, 169 (54 
men and 115 women) had one or more clini- 
cally visible natural teeth left, and they 
formed the subjects of the present series 
(Table 1). Another series, comprising the 
124 edentulous subjects, has been reported 
on separately (26). Thus 42% of the sample 
was edentulous and 58% dentate. 

Panoramic radiographs were taken with a 
PM 2002 radiographic apparatus (Planmeca 
Oy, Finland). Trimax T16 intensifying 
screens and GTU X-ray film (3M) were used. 
Intraoral radiographs of areas poorly visible 
in the panoramic radiograph were taken with 
a Siemens Heliodent 70 dental radiographic 
unit and Kodak Ultra-speed X-ray film. In 
all, 169 panoramic and 109 intraoral radio- 
graphs were taken. All films were developed 
by automatic processing. Intraoral films were 
mounted in frames. The radiographs were 
studied by one dental radiologist under stan- 
dardized conditions using Mattson’s bin- 
oculars with a magnification of 2x and a 

Statistical methods 
The Student two-tailed test was used to 

determine the statistical significance of the 
differences between groups. 

Results 
In all, 2355 teeth, 1367 in the mandible and 
988 in the maxilla, were found in the 169 
dentate subjects studied. The mean number 
of teeth was highest (15.2) in the youngest 
age group and lowest (11.6) in the oldest age 
group ( p  < 0.05). In men no clear difference 
in the mean number of teeth was observed. 
In women the mean number of teeth was 
highest (14.2) in the youngest age group and 
lowest (9.5) in 86-year-olds ( p  < 0.05). Thus 
the difference in the mean number of teeth 
in the total material was mainly due to the 
women. In all age groups and in both men 
and women more teeth had been lost from 
the maxilla than from the mandible. 

Persons with teeth in one jaw only num- 
bered 60 (36%). The maxilla was edentulous 
in 54 (32%) and the mandible in 6 (4%) 
cases. Although women (39%) had one 
edentulous jaw more often than men (28%), 
the difference was not statistically signifi- 
cant. 

A total of 33 intrabony roots were detected 
radiographically in 25 subjects (15%). Nine- 
teen impacted teeth were found in 14 persons 
(7%): 12 wisdom teeth, 4 canines, 2 super- 
numerary teeth, and 1 premolar. 

Altogether 126 persons (75%) had radio- 
graphically detectable caries. Of the 2355 
teeth studied, 507 (22%) were diagnosed as 
carious. A high proportion of carious teeth 
(62%) was found in a relatively small number 
of subjects (24%). Carious roots were found 
in 17% of the subjects, constituting 14% of 
all carious teeth (n = 70). However, only 3% 
of all the teeth examined were carious roots. 



246 A.  Ainamu et al. ACTA ODONTOL SCANE 52 (1994) 

Table 2. Mean number of carious teeth and their percentage of the total number of teeth in each 
group 

Age group 

76 years 81 years 86 years Total 

Mean SD % Mean SD % Mean SD % Mean SD % 

Men 3.5 3.2 20 4.2 4.0 35 7.2 4.6 48 4.4 4.0 28 
Women 2.1 2.2 15 2.5 3.0 20 2.8 3.7 30 2.4 2.7 18 
Total 2.5 2.6 17 3.0 3.4 24 4.5 4.6 39 3.0 3.3 22 
~ ~ ~~ 

Statistical significance of the differences: men/wornen in the total material ( p  < 0.001) and in 76- 
and 86-year-olds (p < 0.05); age groups 76/86 in the total material and in men (p < 0.01). 

The mean number of carious teeth was 2.5 
for the 76-year-olds and 4.5 for the 86-year- 
olds ( p  < 0.05). The increasing difference 
with age was statistically significant among 
men ( p < O . O l )  but not among women 
(Table 2). Caries was commoner in men than 
in women ( p  < 0.001). 

Endodontically filled teeth were found in 
129 persons (76%). Of all teeth, 21% were 
root-filled. The mean number of teeth with 
an endodontic filling was 2.9. Men had 
slightly more endodontic fillings (mean, 3.4) 
than women (mean, 2.8), but the difference 
was not statistically significant. The per- 
centage of endodontically filled teeth of the 
total number of teeth in different age groups 
increased from 19% in the 76-year-olds to 
26% in 86-year-olds. However, this increase 
was not statistically significant. In addition 
to numerous root-filled teeth, only 13 teeth 
with a pulp amputation were found. 

Periapical radiolucencies indicating, peri- 
apical periodontitis were found in 70 persons 
(41%). Radiolucencies were present in 7% 
of all teeth studied, being commoner in 
root-filled teeth (18%) than in other teeth 
(4%). The mean number of radiolucencies 
per person was 1.0; they were commoner in 
men, who had more teeth and root remains, 
than in women (Table 3). Moreover, scler- 
otic periapical lesions indicating condensing 
osteitis were found in 35 teeth (1.5% of 
the teeth), being commoner in men than in 
women ( p  < 0.001). 

Teeth with vertical bone pockets (pocket 
depth, 3mm or more) were found In 88 
persons (51%) and teeth with furcation 
lesions in 47 subjects (28%). The mean 
number of teeth with vertical bony pockets 
was 1.5 per person, and the mean number 
of teeth with furcation lesions was 0.5 per 
person. The periodontal condition was 

Table 3. Mean number of teeth with a periapical radiolucency indicating periapical periodontitis 
and their percentage of the total number of teeth in each group 

Age group 

76 years 81 years 86 years Total 

Mean SD % Mean SD % Mean SD % Mean SD % 

Men 1.8 2.0 10 1.7 1.9 14 1.9 2.1 13 1.8 1.9 11 
Women 0.6 1.5 5 0.5 1.0 4 0.8 1.4 8 0.6 1.3 5 
Total 1.0 1.7 7 0.9 1.4 7 1.2 1.7 10 1.0 1.6 7 

Statistical significance of the differences: medwomen in the total material (p < 0.001) and in age 
groups 76 and 81 years (p < 0.01). 
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Table 4. Mean number of teeth with vertical bone pockets and furcation lesions and their percentage 
of the total number of teeth in each group 

Age group 

76 years 81 years 86 years Total 

Mean SD % Mean SD % Mean SD YO Mean SD % 
~ ~~ 

Vertical bone pockets 
Men 2.3 3.2 13 1.7 2.1 14 0.8 1.1 5 1.8 2.7 12 
Women 1.2 1.9 9 1.2 1.4 10 1.6 1.5 17 1.3 1.8 11 
Total 1.6 2.5 10 1.4 1.7 11 1.3 1.4 13 1.5 2.1 11 

Men 1.1 1.8 6 0.7 1.2 5 0.4 1.3 3 0.9 1.6 6 
Women 0.3 0.8 2 0.6 1.3 4 0.3 0.4 3 0.4 0.9 3 
Total 0.6 1.2 4 0.6 1.3 5 0.3 0.8 3 0.5 1.2 4 

Furcation lesions 

Statistical significance of the differences: vertical bone pockets: men/women in 76-year-olds 
( p  < 0.05); furcation lesions: men/women in 76-year-olds ( p  < 0.01) and in the total material ( p  < 0.05). 

slightly poorer in men than in women. How- 
ever, the only statistically significant dif- 
ferences were in the number of teeth with 
vertical bone pockets and furcation lesions 
in the 76-year-old group and furcation 
lesions in the whole material (Table 4). 

Discussion 
Considering the advanced age and frail con- 
dition of many of the subjects, the par- 
ticipation rate (49%) in the oral health study 
was high (24-26). 

The randomized sample of 900 old inhabi- 
tants in Helsinki was drawn on 1 January 
1989. The clinical dental examination was 
performed between 1 June 1990 and 31 May 
1991 (Fig. 1). The background of the 364 
participants has been evaluated with regard 
to age, sex, educational level, and residential 
area and was found to be representative of 
the original basis population of 8035 (unpub- 
lished results). 

However, subjects with a better physical 
condition tended to participate more actively 
in the clinical examinations. The radio- 
graphed population (n = 293) included only 
subjects able to arrive to the Institute of 
Dentistry. Compared with other studies on 
very old populations, the participation rate 
and representativeness of the sample can be 
considered reasonable. 

Panoramic radiography, supplemented by 
additional radiographs, is the method of 
choice in screening both edentulous and den- 
tate patients (27). This method is especially 
well tolerated by old and frail subjects as it 
is quick and easy and is thus well suited for 
screening the oldest age cohorts. Panoramic 
and intraoral techniques have both been 
shown to be suitable methods for diagnosing 
periapical periodontitis (19,28,29), sclerotic 
lesions (27, 29), and marginal bone loss 
(30, 31). 

Currently, panoramic radiography is also 
the method of choice for screening infectious 
foci in hospitalized patients. Mattila et al. 
(7), Syrjanen et al. (8), and DeStefano et al. 
(9) have shown that dental infections are risk 
factors for cardiovascular diseases in young 
and middle-aged men. 

The proportion of dentate subjects (57%) 
in the radiography series (293) and the num- 
ber of teeth were higher than expected but 
are in accordance with the current trend 
towards increasing numbers of old people 
retaining their teeth until old age in all 
Scandinavian countries (2). 

In the present study as many as 25% of the 
subjects were radiographically caries-free. 
However, radiographic methods alone are 
not reliable in diagnosing caries. The intra- 
oral tube method, normal intraoral radiog- 
raphy, and panoramic radiography all have 
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However, having been born at the beginning 
of the century, when there were still many 
potentially fatal infectious diseases, includ- 
ing tuberculosis, the present elderly popu- 
lation may have excellent resistance to 
infections, and they represent the healthy 
survivors of their age cohorts. 

The overall trend as compared with earlier 
Finnish studies (14, 21-23) seems TO be 
towards larger numbers of retained teeth 
and improving oral health status, as in other 
Scandinavian countries (16-20). 

quite poor agreement rates in this respect 
(27, 28). The validity is also questionable 
because buccal and lingual carious lesions 
may overlap, and many radiolucent fillings 
are diagnosed as caries. 

The number of carious teeth and their 
percentage of the total number of teeth in 
women seemed to be slightly lower than in 
women in the Mini-Finland study (14) but 
higher in men than in Mini-Finland. 
However, in the Mini-Finland study the old- 
est group examined was 65 years and older, 
and as they were examined only clinically, 
the results concerning caries are not directly 
comparable with those in the present study. 
In the present study approximately one cari- 
ous tooth less per subject was found in the 
clinical examination (25) than in the radio- 
graphic examination. 

The small number of carious roots (only 
3% of all teeth examined) is a significant 
improvement compared with earlier studies 
in Finland. In the seventies nearly 25% of 
all teeth were carious roots in 65- to 80- 
year-olds, and nearly one-third in non-insti- 
tutionalized dentate persons more than 80 
years old in Turku (23). 

No studies of the number of root-filled 
teeth in the elderly in Finland have been 
published so far. The percentage of root- 
filled teeth in Scandinavian studies from 1973 
to 1990 has been 11% on an average (17, 
32), increasing with age to nearly 25% in 70- 
year-olds (33). These figures agree quite well 
with those in the present study and may 
reflect the elderly’s effort to maintain their 
natural teeth. 

Periapical radiolucencies were found in 
44% of the men and 30% of the women 
(together, 41%). Seven per cent of all teeth 
examined had a periapical lesion, and 18% 
of root-filled teeth had a lesion. In studies 
of periapical radiolucencies, figures ranging 
from 1.4% to 9.6% for all teeth (18,28) and 
from 18% to 31% for endodontically treated 
teeth (28, 33) have been reported. 

As recent studies (7-9) have shown that 
dental diseases are a risk factor for coronary 
heart disease and mortality in young and 
middle-aged populations, the high number 
of different signs of infectious processes in 
the elderly dentate subjects is surprising. 

Acknowledgement.-The authors appreciate the gen- 
erous help of Professor Keijo Mattila of the Department 
of Dental Radiology. 

References 
1. Population projection by municipalities 198%2010. 

Vaesto (population) 1989: 3. Helsinki: Central Sta- 
tistical Office-.of Finland, 1989. 

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

3. Steen B. Common diseases, functional disorders 
and medication among the elderly. lnt Dent J 
1992;42:335-8. 

4. DePaola LG, Peterson DE, Minah GE, Overholser 
CD, Stansbury DM, Williams LT, et al. Acute 
periodontal infection associated with dental pros- 
theses during cancer chemotherapy. Gerodontics 
1986;2:212-6. 

5 .  Bergmann OJ. Oral infections and septicemia in 
immuno-compromised patients with hematologic 
malignancies. J Ciin Microbiol 1988;26210.5-9. 

6. Lindqvist C, Soderholm AL, Slatis P. Dental x-ray 
status of patients admitted for total hip replace- 
ment. Proc Finn Dent SOC 1989;85:211-5. 

7. Mattila KJ, Nieminen MS, Valtonen W, Rasi VP, 
Kesaniemi YAK, Syrjlila SL, et al. Association 
between dental health and acute myocardial infec- 
tion. Br Med J 1989;298:779-81. 

8. Syrjanen J, Peltola J, Valtonen W, Iivanainen 
M, Kaste M, Huttunen JK. Dental infections in 
association with cerebral infarction in young and 
middle aged men. J Int Med Res 1989;225:179-84. 

9. DeStefano F, Anda RF, Kahn HS, Williamson DF, 
Russell CM. Dental disease and risk of coronary 
heart disease and mortality. Br Med J 1993;306:688- 
91. 

10. Sreebny LM, Schwartz SS. A reference guide to 
drugs and dry mouth. Gerodontology 1986:,5:75-9. 

11. Niirhi TO, Meurman JH, Ainamo A, Nevalainen 
JM, Schmidt-Kaunisaho KG, Siukosaari P, et al. 
Association between salivary Bow rate and the use 
of systemic medication among 76-, 81-, and 86-year- 



ACTA ODONTOL SCAND 52 (1994) Dental radiographic findings in the elderly 249 

old inhabitants in Helsinki, Finland. J Dent Res 
1992;71: 1875-80. 

12. Mandel ID. The functions of saliva. J Dent Res 
1987;66 (Spec issue):62>7. 

13. Gambucci JR, Martens LV, Meskin LH, Davidson 
GB. Dental care utilization patterns of older adults. 
Gerodontics 1986;2: 11-5. 

14. Vehkalahti M, Paunio IK, Nyyssonen V, Aromaa 
A, editors Oral health in the adult Finnish popu- 
lation and associated factors. Helsinki: Publications 
of the Social Insurance Institution of Finland, 1991 
AL: 34. 

15. Sundberg H, Owall B. Forsakringstandvlrden 
under lren 1974-1985. VBrdinnehlllet inom olika 
Udergrupper behandlade i privattandvlrden. Tand- 
lakartidningen 1989;81: 1188-200. 

16. Hugoson A, Koch G ,  Bergendal T, Hallonsten A- 
L, Laurel1 L, Lundgren D, et d .  Oral health of 
individuals aged 3-80 years in Jonkoping, Sweden 
in 1973 and 1983.11. A review of clinical and radio- 
graphic findings. Swed Dent J 1986;10175-94. 

17. Floystrand F, Ambjomsen E, Valderhaug J, 
Norheim PW. Oral status and acceptance of dental 
services among some elderly persons in Oslo. Acta 
Odontol Scand 1982;40:1-8. 

18. Allard U, Palmqvist S .  A radiographic survey of 
periapical conditions in elderly people in a Swedish 
county population. Endod Dent Traumatol 1986; 
2:103-8. 

19. Ahlqwist M. Women’s teeth. A cross-sectional and 
longitudinal study of women in Gothenburg, 
Sweden, with special reference to tooth loss and 
restorations. Swed Dent J 1989;Suppl62. 

20. Odesjo B, Helldtn L, Salonen L, Langeland K. 
Prevalence of previous endodontic treatment, tech- 
nical standard and occurrence of periapical lesions. 
A radiographic epidemiological study in a selected 
zdult general population. Endod Dent Traumatol 
1990;6:265-72. 

21. Kiminki A, Paatero W. On the feasibility of ortho- 
pantomographic roentgenography in the prelimi- 
nary examination of patients requiring prosthetic 
treatment (English summary). Proc Finn Dent SOC 

22. Siida HS, Rantala A. The development of the need 
for prosthetic dental care in patients of the Institute 

1962 ;58:232-9. 

of Dentistry, University of Helsinki during 1937- 
1968 (English summary). Proc Finn Dent SOC 
1970;66:209-18. 

23. Makiia E, Kerosuo E. Dental state of the elderly 
seeking dental care. Comparison with inmates of old 
people’s homes. Proc Finn Dent SOC 1979;75:63-8. 

24. Valvanne J. The prognostic significance of clinical 
findings in the elderly. A one-year follow-up study 
of groups of people aged 75, 80 and 85 years living 
in Helsinki (Enghsh summary) [thesis]. Helsinki: 
University of Helsinki, 1992. 

25. Ainamo A, Hiltunen K, Nevalainen J, Narhi T, 
Saario M, Schmidt-Kaunisaho K, et al. Helsinki- 
Iaisten vanhusten suunterveys. Alustava raportti. 
Preliminar rapport om den orala hilsan hos lld- 
ringar i Helsingfors. Suomen Hammaslaakarilehti 
1993;40:1176-92. 

26. Soikkonen K, Ainamo A, Wolf J, Xie Q, TiIvis R, 
Valvanne J, et al. Radiographic findings in the jaws 
of clinically edentulous old people living at home in 
Helsinki, Finland. Acta Odontol Scand 1994;52: 

27. Ahlqwist M, Halling A, Hollender L. Rotational 
panoramic radiography in epidemiological studies 
of dental health. Swed Dent J 1986;10:79-84. 

28. Molander B, Ahlqwist M, Grondahl H-G, Hol- 
lender L. Comparison of panoramic and intraoral 
radiography for the diagnosis of caries and peri- 
apical pathology. Dentomaxillofac Radiol 1993;22: 

29. Rohlin M, Kullendorff B, Ahlqwist M, Henrikson 
CO, Hollender L, Stenstrom B. Comparison 
between panoramic and periapical radiography in 
the diagnosis of periapical bone lesions. Dento- 
maxillofac Radiol 1989;18:?51-5. 

30. Soikkonen K, Wolf J, Tenkanen M. Clinical and 
panoramic assessment of marginal bone loss. A 
cadaver study. Proc Finn Dent SOC 1990;86:137-41. 

31. Akesson L. Panoramic assessment of the marginal 
bone level. Swed Dent J 1991;Suppl78. 

32. Lysell L. Epidemiologic-roentgendiagnostic study 
on teeth, jaws and temporomandibular joints in 67- 
year-old people in Dalby, Sweden (English sum- 
mary) [thesis]. Malmo: University of Lund, 1977. 

33. Eriksen HM. Endodontology-epidemiologic con- 
siderations. Endod Dent Traumatol1991;7:189-95. 

229-33. 

28-32. 

Received for publication 29 April 1993 
Accepted 21 January 1994 




