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TOOTH MORTALITY IN SWEDEN 
A STATISTICAL SURVEY OF TOOTH 
LOSS I&' THE SWEDISH POPULATION 

INTRODUCTION 

Tooth loss may be caused by diseases of local :IS well as of 
systemic nature but is probably also influenced by less relevant 
factors such as finances, time, communications, and others. It 
can be reasoned that the social structure of a community has an 
impact on the indications for extractions. It seems, therefore, that 
in a survey of the mortality of teeth no general conclusions can 
be drawn without considering geographical aspects. In the courses 
of events mhich ultimately may lead to a complete deiiiolition 
of the inasticatory apparatus epidemiological studies provide 
means of collecting data that describe the history of dental and 
oral diseases in populations, and of assessing the relative impor- 
tance of the factors involved in their etiology. 

A knowledge of the relative importance of factors leading to the 
destruction of the human dentition will influence dental educa- 

This work mas supported by the Swedish Medical Research Council (Pro- 
ject No. Adr. 371) .  
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TABLE I 

Cumulatiue data for tooth mortality reported b y  Brekhus, Allen and Krogh 

290 

Number of Periodontal Prosthetic Other 
Patients Teeth Caries Disease Reasons Reasons Author 

Brekhus (1929) 2,723 13,909 52.8 % 32.9 % - 14.3 % 
Allen (1944) 353 1,424 48.8 % 40.7 % 2.8 % 7.7 % 
Krogh (1958) 2,337 7,109 39.7 % 20.2 % 20.2 % 19.9 7'0 

tion, public health agencies, and, above all, means of prevention 
of disease. 

Dental disease as a cause of loss of human teeth, called "tooth 
mortality", has been studied by Brekhus (1929) and later by 
Allen (1944), Krogh (1958), and Miller (1958). All these investi- 
gations were performed in the U.S.A. (Table I) .  

Brekhus found that at the ages of about 40-45 periodontal 
disease superseded caries as the main cause of tooth loss, perio- 
dontal disease being slightly more active in males. 

In the comprehensive review of Krogh, all diagnoses were estab- 
lished in private praxis by one person and were based on clini- 
cal and roentgenological findings. Caries exceeded periodontal 
disease as a cause of tooth mortality up to the ages 60-69. Males 
lost more teeth from periodontal disease than did females. 

Miller did not analyze the different indications for extractions 
but instead gave the frequency for the different teeth in 82,316 
extractions and 57,280 respectively, in two university studies. The 
extraction rate was notably higher in the molar regions than in  
other places. 

Caries and periodontal disease as the foremost threat to dental 
health, have, of course, been confirmed by reports from many 
other areas. In Latin America, Russel (1963) concluded that "ye- 
riodontal disease must be managed as well as dental caries i f  the 
typical adult is to retain a functional natural dentition through 
his middle and later years." These conclusions were based upon 
examination of 10,745 persons 5 to 80 years of age in four na- 
tional areas. 

Paffenbarger (1962) discussed the problem of saving teeth 
rather than to extract them. A compilation of available statistical 
data outlined in an interesting way that caries and periodontal 



291 

diseases combined were responsible for a total tooth mortality of 
60 to 90 percent. The proper question was asked: ”. . . what can 
research do to prevent this tooth loss, and where should the em- 
phasis be placed?” 

The cited authors have reported that caries is responsible for 
tooth loss in approximately 40-50 9; of selected groups in the 
U.S.A. There is less agreement concerning periodontal disease, 20 
-40 cL while other reasons include a major group, the prosthetic 
indication. 

The need for more information on causes of tooth loss w i s  
recently emphasized by probability samples of 7,710 inen and 
women in the U.S.A. (Johnson, Kelly & Van Kirk,  1965) in :I 

nation-wide Health Examination Survey. It was estimated that 
19.6 % of persons aged 25 to 74 years were edentulous. Dislri- 
buted on age groups the accumulated effects of dental disease 
has led to ”about 1 in every 100 persons 18-24 years of age was 
edentulous; by age 65-74 years nearly 1 i n  2 had lost all of his 
teeth.” The factor, missing teeth, in the DMF score shows a con- 
tinuous loss of teeth through the ages. The periodontal index, PI, 
showed the prevalence of periodontal disease to rise froiii 1 in 10 
for ages 18 to 24 to more than 5 in 10 for the oldest age groups. 

The reyiewed epidemiological studies have few counterparts in 
Europe, particularly if the objective has  been to evaluate :ill fac- 
tors related to indications for a removal of teeth. One important 
study ought to be reviewed, however, recently published by Sinen- 
by (1965) who studied 594 persons representatively selected in 
Sweden. In all, 24 ”/o were edentulous above the age of 16 with 
a higher frequency among women than men. The impressive fig- 
ure of 31 7 having a complete upper or lower denture was ob- 
tained. Some teeth may fall out unnoticed by the dentist, as  
pointed out by Waerhaug (19651, which would lead to :in under- 
estimation of periodontal disease as a cause of tooth loss i f  only 
judged by the dentists’ extractions. 

The cited authors agree as to which causes are the main ones 
leading to permanent tooth mortality. Differences appear in the 
frequency of indications for  extractions. Further studies in other 
geographical areas are therefore of interest and will eventually 
influence public health agencies, dental educations and the pre- 
ventive measures. 

TOOTH MORTALITY IN SWEDEN 
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The present investigation was carried out in order to: 
study all causes of tooth loss in the Swedish population, 
evaluate the indications for dental extractions in the perma- 

record the rate and influence of extractions on the dentition. 
nent dentition during the life span, and to 

METHOD 

Recording of indications for extractions 

The Swedish dental profession was engaged in this investiga- 
tion 1959-1961 which was preceded by a pilot study. The den- 
tist register of the Royal Medical Board was used. Every dentist 
was requested to record all patients requiring tooth extractions 
during a period of two weeks. A special form was to be filled in 
for every individual, giving equal emphasis to all indications 
without any other guidance than a printed instruction about the 
object of the investigation and practical hints. The dental as- 
sistant was separatly informed and asked to function as a re- 
iiiinder. 

The study was controlled by mail and telephone between the 
investigator and the dentists. The distribution of dentists both 
geographically and timewise over the years was selected at ran- 
dom. 

Every patient requiring one or several extractions was identi- 
fied by 

sex 
age 
number of permanent teeth 
coiniiiunity (rural or urban) 
geographical area (county) 
type of service (private or social) 
The reasons for extractions were recorded for every single 

1. Caries (painless lesion - pulpitis - gangrene - acute or 
chronic periapical osteitis - radicular cyst) 

2. Periodontal disease [gingivitis - chronic periodontitis 
(firm or loose tooth) - acute marginal abscess] 

3. Orthodontic indication (impacted tooth, 4 subgroups; erupt- 
ed tooth, 7 subgroups) 

tooth. The indications were listed as follows with subgroups: 
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1930 1935 1940 1945 1930 I955 1900 1963 

Fig. 1 Di\tribution of Swedish dentists on private practice and social 
service 1930-1 963. 

4. Inipacted tooth (coiiipletely or partially) 
5. Fracture (crown, root, alveolar process, alv. proc. and jaw) 
6. I’reprosthetic indication [preparation for partial denture 

(inconvenient position), preparation for complete denture 
(too few teeth left), other preprosthetic indications] 

7.  Radiotherapeutic indication 
8. Cosmetic indication 
9. Other indications 

At  the time of this investigation approx. 5,000 dentists in Swe- 
den (1955: 4,500; 1960: 5,150; 1962: 5,190) were divided on so- 
cial service (1/3)  and private practice (2/3),  Fig. l. The partici- 
pation is presented in Table I1 from which it can be seen that 
4,568 dentists were contacted originally. 1,311 were not reporting 
and for that reason again contacted. 770 failed to cooperate, 
giving a percentage of 80.2 74 reporting whether they had any 
extractions or not during the period. 2,692 or 58.7 % recorded 
actual estr:wtions during their assigned examination period. 

The resulting examination forms were returned to the prin- 
cipal investigator and were arranged geographically in 24 coun- 
ties. The entire material was transferred to punch cards without 
control punching. The punch card recordings were in their turn 
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TABLE I1 

Number of dentists participating in the investigation 

Non- Total Participation Number of Active Examination 
periods c:::??t: (extractions Non-active reporting dentists cooperating 

performed) 

1-12 4,568 2,422 835 3,257 1,311 

Of the non-reporting 1,311 dentists 1,176 were once more contacted 
(135 could not be identified). 

13-1 G 1,176 270 136 406 770 

770 J , D O J  

J I  971 (80.2 %) 

transported to tape and autoinatically typed in a prograiiimed 
coniputer. The results published here were produced in five dif- 
ferent coniputer operations. 

In the process of coniputing statistical data there is a phase 
open for errors. The transfer of original data to punch cards was 
performed manually. In order to analyze the reliability of the 
method, one county (Wlvsborg) was selected. All data on the 
original examination forms comprising 770 patients were trans- 
ferred to punch cards in two independent operations. The same 
operator did the work and a coinparison was then performed be- 
tween the two. Differences between the first and second transfer 
would, thus, give inforination about the order of errors. Table 111 
shows that a n  average error of approxiniately two and a half per- 
cent was introduced. This error, which may be involved in several 
coniputer analyses, is not always appreciated. It can be highly 
diminished by a double check but costs involved limited this am- 
bition. 

MATERIAL 

Sweden has a population of more than 6% million people dis- 
tributed in 24 counties. The population density in' the southern- 
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TABLE 111 

Analysis of data processing errors in 770 patients 
T w o  independent transfers to punch cards (1 and 2) 

Factor 

Number of 
Differences 

(1  and 2) 

Sex 
Age 
Number of teeth before extraction 
Type of treatment, private or social 
Rural - urban 
Type of tooth 
Indication for extraction 

6 
18 
23 
38 
3 

23 
25 

Percentage 

0.78 
2.34 
2.99 
4.94 
0.39 
2.99 
3.25 

most county of Malniiihus is 124 inh./sq.km). Stockholm, Gote- 
borg and Maliiiii represent the major cities with 1.5 inillion 
people. 

The dentist: population ratio at  the time of this investigation 
was 1 : 1,490 with a concentration in the three major cities of 
1:880. There was a direct proportion between the number of 
patients undergoing extractions and the population for all coun- 
ties except Stockholm and Maliiiiihus where an overrepresenta- 
tion \\-as prevalent (Table IV) . 

Most patients applied voluntarily lor dental treatment and no 
screening or selection has been performed. Instead, every type of 
dental service, private, social, military, or hospital was included. 
Dental treatment of school children was included in the social 
service and extractions fall into that group. 

Distribution of patients 

The patients constituting the material in this study amounted 
to 17,595. They were distributed throughout the age groups 5-9 
up to 80-89, the oldest patient being 86 years of age. The major 
proportion involves the ages 20-59 (Table V) .  For clarity the 
material was divided in five-year age groups up to 29 and ten- 
year groups thereafter. 

Fig. 2 demonstrates the sex distribution to be almost identical, 
male and female. Approximately 1/4 emanated from urban dis- 
tricts compared with 3/4 from rural areas. A pronounced dip 

20 



296 CLAES LUNDQVIST 

TABLE IV 

Distribution of patients requiring dental extractions in different counties. 

No. of patients 
Urban Rural Private Social No. of 

tants jnhabi- districts districts practice service Total County 

Malmohus 606,540 
Kristianstad 258,672 
Blekinge 144,833 
Kalmar 236,815 
Kronobergs 159,291 
Hallands 166,909 
Gotlands 56,511 
Jonkopings 280,514 
Goteborgs 0. Bohus 597,061 
iilvsborgs 369,679 
Skaraborgs 249,189 
Ostergotlands 356,598 
Sodermanlands 221,891 
Stockholms 407,907 
Vastmanlands 226,216 
Uppsala 162,827 
Orebro 258,104 
Varmlands 289,641 
Kopparbergs 281,197 
Gavleborgs 294,881 
Jamtlands 143,854 
Vasternorrlands 289,744 
Vasterbottens 239,465 
Norrbottens 253,303 

Total 6,551,642 

~ 

1,534 
343 
322 
440 
155 
330 

54 
464 

1,288 
510 
380 
651 
515 

2,756 
495 
360 
444 
352 

361 
129 
318 
303 
393 

389 

13,286 

501 
343 
143 
139 
199 
48 
79 

183 
166 
241 
225 
142 

66 

111 
37 

126 
230 
243 
322 
138 
241 
176 
210 

4,309 

1,348 
415 
295 
377 
297 
268 

22 
425 
971 
523 
514 
553 
374 

2,160 
420 
252 
484 
360 
401 
323 
139 
334 
277 
299 

11,831 

687 
271 
170 
202 

57 
110 
111 
222 
483 
228 
91 

240 
207 
596 
186 
145 
86 

222 
231 
360 
128 
225 
202 
304 

5,764 

2,035 
686 
465 
579 
354 
378 
133 
64 7 

1,454 
751 
605 
793 
581 

2,756 
606 
397 
570 
582 
632 
683 
267 
559 
479 
603 

17,595 

% 75.5 24.5 67.2 32.8 

in the age distribution curve was noticeable for the 25-20 year 
age group, reflecting a refrain froin tooth extractions at that age. 

While private practice still constitutes the inajor source for 
dental treatment, the Social Dental Service offers free dental 
treatment for school children and runs a subsidized programme 
for adults. It was interesting to note the distribution of dentists 
and patients in private and social service to be in the ratio of 
2 : l  (Fig. 3). 

Extracted teeth 

During the investigation period when 17,595 patients under- 
went tooth extractions, the individual situation was recorded for 
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-. ~ ~~~ ~~ ~- ~~ 
2.500 ~~ 

AGE GROUPS 

-+-+-RURAL ----- MALE 

URBAN -FEMALE 

0 
Fig. 2. Distribution of 17,595 patients according t o  residence and sex. 

100 

Dent ists  

P a t i e n t s  

5 0  

P r i v a t e  S o c t a l  

Fig. 3. Percentage of 2,692 dentists and percentage of 17,595 patients in  
private and social service. 22,264 and 12,192 teeth were extracted in this two 

types of services, respectively. 
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Age groups. 

Fig. 4. Number of patients and extracted teeth in age groups. 

l T 9 6 7  M a x r l l a r y  Teeth 16,489 Mandibular TQeth 

1 I 
3,O'O 0 2,O'O 0 1 , 0 0 0  2.0 0 0 3,O 0 0 

Fig. 5.  Distribution of 34,456 extracted teeth. 
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TABLE V 

Sumhrr of put ients  und extracted tee th  i n  d i f ferent  age groups 

Age group Male Female Total 
Number Number of 
of teeth extracted teeth 

per patient 

5-9 
10-1 4 
15-19 
20-24 
25-29 
30-39 
40-49 
50-59 
60-69 
70-i9 
no-ng 

100 
528 
926 

1453 
1093 
1602 
1264 
1148 

684 
296 

60 

116 216 
594 1122 
947 1900 

1456 2909 
1050 2143 
1400 3002 
1160 2424 

493 1177 
168 464 

20 80 

1010 2158 

266 
1359 
2430 
4433 

6165 
5787 
5616 
3116 
1221 

177 

3886 

1.23 
1.21 
1.21 
1.52 

2.05 
2.39 
2.60 
2.65 
2.63 
2.21 

1.81 

TABLE \'I 

dniclysis or extrcirtion rate for  birs t  molars  in different  age groups 
Perrentuge for + 6 +  cmd -6- of all extrcirted tee th ' )  

No.of  N o . o f  Total no. o/n 
groups +6+ -6- of  extr. teeth + 6 +  --6- 

Age 

5- 9 
10-1 4 
15-19 
20-24 
25-29 
30-39 
40-49 
50-59 
60-69 
70-79 
no--89 

63 162 
192 242 
209 319 
276 340 
242 242 
326 305 
298 164 
238 135 
1 0 i  57 

25 19 
1 4 

* )  The teeth are designated 
according to Haderup's system. 

266 
1,359 
2,430 
4,433 
3.886 
61165 
5,787 
5.616 
3;116 
1,221 

5 

23.i 60.9 
14.1 17.8 
8.6 13.1 

6.2 6.2 
5.3 5 .0 

4.2 2.4 

0.2 0.2 

6.2 7.8 

5.1 2.8 

3.4 1 .n 
_- - 

+ for the upper and -- for the lower jaw 
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34,456 teeth. This material was the source of information from 
which the indications for tooth removal will be reported. Table 
V shows the distribution of extractions in relation to age groups 
which is also illustrated in Fig. 4. 

The material wasanalyzed as to indications for tooth removal 
and number of teeth present before extractions were made. 

RESULTS 

The distribution of the 34,456 extracted teeth over the entire 
dentition is demonstrated in Fig. 5. Considering the great num- 
ber of teeth and patients involved it was surprising to find the 
even distribution of lost teeth, about 2,000 of every tooth type 
only surpassed by maxillary first premolars, second and third 
molars. It was evident that all tooth types in the dentition run 
the same risk of being extracted, which points to the tendency 
of complete eradication of all teeth. It would be expected that the 
6-year molars with their high caries incidence would present the 
highest extraction rate but, indeed, they were the lowest. The ex- 
planation was found when analyzing the material in relation to 
age (Table VI). 84.6 % of all extracted teeth in the 5-9 year 
age group are 6-year molars, followed by 31.9 % in the 10-14 
year group. It can be concluded that the high extraction rate for 
6-year molars in childhood accounted for the low extraction rates 
in the total mostly adult material; the 6-year molars were al- 
ready removed when other teeth had to be extracted at later age. 

The number of teeth reirioved per patient within the observa- 
tion period exhibited a steady increase from 1.2 up to 2.6 through 
the ages, indicating a demolition of the dentition related to 
age. As the number of teeth before extraction was recorded in 
every individual, a more complete picture will later be presented. 

The causes of tooth loss were evaluated from the complete ma- 
terial in order to determine the weight of different factors influ- 
encing the indication for surgery. The main data are given in 
Fig. 6 and 7 and Table VII. Among the listed nine main causes, 
caries, periodontal disease, orthodontic and prosthetic indications 
were by far the most important factors, outweighing all other 
factors by 27:  1. Fig. 8 illustrates the distribution of the four 
main causes of permanent tooth loss through the life span. 
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P x l r a r r e d  
f e e t  h 

1 5 . 0 0  

10 ,oo  

5 ,oo  

Fig. 6. Caries, periodontal disease, and other causes of tooth loss. 
Entire Sweden. A l l  age groups combined. 
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Fig. 7 .  .4nalysis of all causes of tooth loss in Sweden. A l l  age groups combined. 
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E x t r a c t e d  
Tre t  h 

Age 5 10 15 2 0  3 0  40 50 60 7 0  80 90 
Years 

Fig. 8. 'The four main causes of  tooth loss in all age groups. 

Indications at various ages 

In the 5- -9 year group caries was initially the doininant factor 
of 80.0 5 while in the 10--14 year group the orthodontic inversed 
the picture and became the leading factor by 69.1 %. This was 
only for :I brief period of time. as  caries was again dominant, 
75.7 c; in the 15--19 year group. While caries and its coinplica- 
tions gradually diininished from that age and orthodontia almost 
disappeared as  an indication for extractions, periodontal disease 
and prosthetic indications growed in importance. Periodontal dis- 
ease became equally important to caries a t  the age of 50 and 
above. ].:yen before the age of 20 the effect of the prosthetic in- 
dication was noticed and grew to a major factor with increasing 
age. Between the ages of 40-50 the need for prosthetic restora- 
tions in itself resulted in tooth loss, surpassing all other factors, 
and became equally as  important as  caries and periodontal dis- 
ease combined. Obviously the need for artificial substitutes for 
teeth acted as a motivation for dental extractions to a startling 
extent. 
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The need for surgical treatment due to impacted teeth com- 
menced in early childhood and culminated between 20-24 years, 
the latter group reflecting the third molar extractions. Fractures 
of teeth were of low frequency as a cause reaching 2 % or more 
over the age of 40. Radiotherapeutic, cosmetic and other causes 
were well below 1 %. 

Loss of different tooth types 

By considering caries and periodontal disease and by coni- 
bining the prosthetic indication with all other factors, the extrac- 
tion rate for the different teeth is demonstrated in fig. 0 and in 
Tables VIII and IX in three age groups. The relative influence of 
caries versus periodontal disease was observed on a percentage 
basis. This was particularly clear for the lower incisors, where 
the relationship was reversed from the 20-24 to the 50-59 year 
group. The increasing role played by periodontal disease was vis- 
ible in the 50-59 year group, where the most affected teeth 
leading to extractions was -1-, -2-, -7-, +6+, and +1+ 
in this order. Other causes were dominated by the prosthetic in- 
dication. 

In order to illustrate the role of the main indications for ex- 

7 5  

% 50 

25 

10 

I 20-24 Years 

4 40-A? Years 

1 n 60-69 

Fig. 9. Indications for 13,336 extractions in age groups. Percentage teeth. 
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TAL D ISEASE 

P) 
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T e e t ’ i  +1+ + 2 +  +3+ . + 4 +  + 5 +  +6+ +7+ +8t 

Fig. 10. Extraction rate for  maxillary teeth. Age group 15-19 years. 

Fig. 11 .  Extraction rate for mandibular teeth. Age group 15-19 years. 
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- C A R I E S  

Icp OTHER C A U S E S  

***... PERIODONTAL D I S E A S E  

T e e t h  +1+ +2+ + 3 +  +4+ +5+ +6+ +7+ +8+ 

Fig. 12. Extraction rate for maxillary teeth. Age group 20-24 years. 

Teeth  -1- -2- -3 -  -4- -5- -6-  - 7 -  -8- 

Fig. 13. Extraction rate for mandibular teeth. Age group 20-24 years. 
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I00 - CARIES - OTHER C A U S E S  .......... PERIODONTAL D ISEASE 

........................................................... ...... 
T e e t l  +1+ +2+ +3+ +4+ +5+ +6+ +7+ +% 

Fig. 11. Extraction rate for maxillary teeth Age group 30-39 years. 

Fig. 

-. .... ..................... ......................... ..... 
I I I I I I I I 

~ ~ ~ t ! ~  -1- -2- - 3 -  - 4- - 5- -6- -7-  - 8 -  

15. Extraction rate for mandibular teeth. Age group 30-39 years. 
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L-. CARIES - OTHER CAUSES .......... PE910DONTAL DISEASE 
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Fig. 16. Extraction rate for maxillary teeth. Age group 50-59 years. 

.......... 

I I I 1 I I I I 

T e e t h  -1- - 2 -  -3- -4- -5- - 6 -  -7- -8- 

Fig. 17.  Extraction rate for mandibular teeth. Age group 50-59 years. 
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tr:Ictions ot' tlie different tooth types reference is nlso given to 
Figs. 10 17 I'rom represeut:ltive age groups. Again, while cau- 
tion shotild be talien in drawing general conclusions from the age 
gronps 1)elow 20 years, due io limited material, the reasons for 
tooth Iiiortalily due to disease varied through the ages. Caries 
w:is the doiiiinating f:ictor for tooth extractions, pwliculnrly of 
iriolars and preiiiol:irs, up to the age of forty although following 
:I declining curve already in  the early twenties. Periodontal dis- 
ease endangered the incisors more than caries did. The canine 
:ilea pro1 ed to be :I turning point as  periodontal disease competed 
with caries :IS tlie major cause in the premolar and molar area 
l'r(1111 the forty year age group and onwards. 

Prosthetic indications for tooth extractions 

I n  recording reasons for tooth removal, an  entry W:IS given to 
iiiarli when extractions were needed solely or mainly because the 
patient needed a prosthetic restoration, a partial or complete den- 
ture. Fig. 18. Out of 17,595 patients, 2,489 underwent surgery on 
this indication, leading to the removal of 11,553 teeth, averaging 
4.6  teeth/pntient. Even though the number of patients w'as corn- 
paralively wiall, the great nuiiier o f  teeth involved iiiotivated :I 

15-19 20- 2 5 -  30-39 40- 50- 60- 70- 80 

A q P 
4 r u i s  />5 

Fig.  18. Number  of teeth extracted per  pa t ien t  f o r  prosthet ic  reasons 
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further :inalysis. Tahle X splits up the iliain heading in sub- 
groups. It  m:is ininiediately noticeable that total reniov:il of teeth, 
i.e. the preparations for coinplete dentures, carried the iliain 
weight (9,413 teeth lost in 1,816 cases). The other preprosthetic 
indications :iccounted for a proportion of approximately 1 : 4. 

The matcrial cannot be aiialyzed further from this point but 
opens :I probleni for study, particularly in regard to the  xery 
young ages represented in this group, starting from the 5 9 year 
age group. 

Number of teeth present 

The number of teeth present :it different ages w a s  also calcu- 
1:) Led. Obviously the results refer only to cases requiring extrnc- 
tions. The percentage o f  r x e n  having from 1 to 32 teeth w:is di- 
vided in four groups and presented in Tahle XI and Fig. 19. 

DISCUSSION 

The inain object of this investigation was to evaluate fac- 
tors motivating the extraction of teeth. Under the influence o f  
changing attitude of the patients, of dental education, and of yre- 
ventive iiieasiires it would be natural to expect that  public dental 
health would improve to a level where extractions would he 
scarce. The influence of different indications for this type of sur- 
gery may therefore vary and change with time. The preservation 
of the coinplete dentition a s  the physiologic ideal :ind the coin- 

TABLE XI 

Diminution of the dentition w i t h  age in Sweden. Percentage 01' p a f i e n f s  w i t h  
different  nrinibers of teeth before extrcirfion 

Nurnher 
of teeth A g e  G r o u p s  
b e f o r e  

extraction 20- -24 25-29 30-39 40--49 50--59 60--61) 
~ 

25-32 80.4 61 .O 39.7 21.1 15.6 9.7 
1 7  -21 15.7 27.6 38.5 40.7 32.8 26.2 

9-16 3.2 7.9 14.8 22.8 27.9 33.3 
1-8 0.7 3.5 7 .O 15.4 23.7 30.8 
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2 5 - 3 2  . 

1 7 - 2 4  ~ 

9.16 . 

, - a  - 
A G E  2 0 - 1 4  2 5 - 1 9  3 0 - 3 9  4 0 - 4 9  5 0 - 5 9  b 0 - b 9  
GROUPS 

Fig. 19. Diminution of the dentition with age in Sweden. 

plete denture as the most economical approach would form the 
limits of dental therapy in a present day community. 

The reliability of the recording method was evaluated in reln- 
tion to the computer procedure, as used in the present study. In 
addition, the results have been influenced by variations between 
the examiners, having determined the indications for tooth ex- 
tractions. It must be foreseen that there were probably great dif- 
ferences in the clinical deterniination of oral disease and also of 
indications for surgery. The great number of participants iiiay 
permit conclusions of a general character, reflecting coniiiion 
concepts of causes of tooth loss. 

On the other hand, dental discase when leading to tooth ex- 
tractions is usually diagnosed in advanced stages. The uncert:iin- 
ties of diagnosing early lesions were therefore eliminated. The 
prosthetic reason to remove one or several teeth as a preparation 
for a prosthetic appliance constituted an indication in  itself. This 
group probably included dental disease, the proportion of which 
is not known. Additional factors for tooth removal, i.e. esthetic 
and socioeconomic reasons, may seein of little biological signifi- 
cance, but played undoubtedly a role, and were included in the 
overall evaluation of causes of tooth mortality. In every division 
of indications there was a leeway for nonlisted causes. The ex- 
aminers were thus not forced to comply with a set scheme. 
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The 5urvey of factors involved in the loss of teeth gave evi- 
dence that the degree of specificity of the diagnosis may vary. 
These points should be borne in mind when results of this in- 
vestigation are evaluated. 

The results of the present study can be directly compared with 
the previous observations by Brekhus, Allen and Krogh (Tables 
I and M I ) .  While more extensive clinical material has beu 011 re- 
corded, there is a certain reseiiiblance in the cumulative figures 
in regard to indications for tooth removal. Considering the nuin- 
her of teeth lost, caries accounted for 39.7 7; up to 52.8 7% as  
compared with 47.1 e~ in this investigation. Periodontal disease 
:tccountetl for the loss of 11.1 "/o of the teeth which is a lower 
figure than previous authors: 20.2 % up to 40.7 q. The varia- 
tion in tooth mortality rate pertaining to periodontal disease was 
apparently influenced by the magnitude of teeth removed for 
prosthetic reasons: the higher the values for prosthetic indica- 
tions, the lower for periodontal disease. This reflects the prob- 
ability of a certain proportion of teeth removed for prosthetic 
reasons being actually periodontally involved. This reasoning was 
supported by the fact that other causes of tooth loss did not show 
quite as high a variation: 8.7 "/o up to 19.9 % as coinpared with 
the present 7.9 7;. 

It might be more appropriate to calculate the proportion of pa- 
tients rather than the number of teeth extracted as  the basis for 
comparison in dealing with a human disease. If so, again, about 
10 % (9.8 7%) lose teeth due to periodontal disease. Table IX 
proves conclusively the influence of age, as  caries belongs to 

TABLE X I 1  

Cornulutiue data for tooth mortali ty in present investigation. 
Percentage of puiients and teeth respectiuely. (Compare Table I )  

Indications for extractions 
Periodontal Prosthetic Other 

Number Caries disease reasons reasons 

Patients 17,595 63.3 % 9.8 % 14.2 % 12.7 % 

Teeth 34,456 47.1 % 11.1 % 33.8 C 7.9 % 
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young individuals and the late results of periodontal disease 
show up in the fifties and thereafter. 

It is interesting to note that Kroyh stated ”On a cuinulative 
percentage basis. .  ., 54.8 per cent of the teeth lost from dental 
caries were lost by age 40, as compared with 14.7 per cent of 
those lost from periodontal disease. In the next three decades of 
life, percentage loss for caries and periodontal disease were near- 
ly equal.” 

The present data show a high degree of similarity with Zirogli’s 
findings. As the latter material emanated from one private prac- 
tice and the compared material from 2,692 dental surgeons, the 
conclusions drawn supported each other. 

Caries was the dominating pathological factor lor dental de- 
struction in the present material up to age 50, when periodontal 
disease has reached a level to equal caries as the main cause of 
permanent tooth mortality. The prosthetic reason for tooth re- 
moval was, of course, a consequence of the main types of disease 
and it seems reasonable to assume that caries and periodontal 
disease would maintain the interrelationship found in this study 
if the examiners had been instructed to limit their use of this in- 
dication. That was thought to be leading intrusion in the free 
choice of indications and was, therefore, refrained from. 

In viewing the extraction rate for the individual teeth, there 
was a sequence of events reflecting the spread of periodontal 
disease. 

Already in the twenties periodontal disease accounted for es- 
tractions of second and third upper molars and also engaged the 
whole lower jaw with the highest rate for lower incisors. In the 
thirties all teeth were involved, again with the lower incisors 
most exposed and starting to equal caries as a cause for extrac- 
tion. In the fifties periodontal disease has crossed the caries 
curve and the upper central incisors were lost at P. higher fre- 
quency due to periodontal disease. For canine teeth both causes 
accountcd for an equal number. Caries remained the chief cause 
of tooth mortality among premolars and molars in both jaws. 

It was observed that the rate of tooth loss for the individual 
tooth types in this nationwide investigation was allnost parallel 
to Krogh’s findings. 

This study does not lend itself to an estimate of the proportion 
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of edentulous people in Sweden. The problem of tooth loss can be 
discussed froiii another angle. Ideally all cases should belong to 
class 2>--:\2 teeth all through the age groups. In the present ilia- 
terial, however, 80.4 “0 had 25-32 teeth a t  the age of 20--24, 
but only 9.7 ”/o belonged to that same class at the age of 60-69. 
Nearly 213 of the cases had only between 1-16 teeth left. Ihiring 
a period of 40 years :idult patients tend to lose more than half 
their dentition. 

A decrease in tooth mortality rate can be expected a s  R result 
o f  operative antl preventive measures directed tow:irct caries and 
perioclontal disease. I’roslhetic indications for extractions, a prob- 
lem in itself, will be influenced accordingly. 

S UhIM A R Y  

TOOTH MORTALITY IN SWEDEN 

hlortnlitg of  perinanen t teeth has  been statistically evnluated 
in :I nntionwide survey in Sweden. The indications for removal 
were recorded by 2,692 dentists who extracted 34,456 permanent 
teeth in 17,595 patients. 150th sexes were equally represented, ur- 
ban and rur:il populations in the ratio 1 : 3. Private practice and 
social sen ice  were in the ratio 2 : 1, Age groups fro111 5 to 89 
ye:ir\ mere :inalgzed. All the permanent tooth types are repre- 
sented, averaging about 2,000 of each with slightly higher values 
for maxillary first preniolars, second and third inolar\. 

l‘he following conclusions were made: 

1. Caries, periodontal disease, orthodontic, and prosthetic in- 
dications outweighed all other factors by 27 : 1 as causes of ex- 
tractions. 

2. If’liile caries alone was directly responsible for the 1n:ijority 
of extractions of permanent teeth in the two first decades o f  life, 
the orthodontic indication for tooth removal reached the inagni- 
tude of  69.1 76 in the 10-14 year group. 

3. Caries continuously receded a s  a iliain cause from the twen- 
ties, antl periodontal disease growed in importance froin the early 
thirties and became equally responsible for tooth loss in the fif- 
ties and onwirds. 
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4. The need or urge for artificial substitutes for teeth, the 
prosthetic indication, was a major factor for tooth loss from the 
early twenties all through life, frequently leading Lo an edentul- 
ous condition. Ten per cent of the cases became edentulous as 
one-fourth of the total number of teeth in this investigation were 
extracted for prosthetic reasons. The early age carious destruc- 
tion of the dentition followed by periodontal disease in the inid- 
dle ages are the reasonable explanations of this condition. 

5. Within the dentition the canine teeth were turning points 
for periodontal disease, which accelerated anteriorly and super- 
seded caries as cause of tooth loss, while caries still dominated 
posterioly during the life span. 

6. Other indications for tooth removal were impactions (niax. 
3.6 % at 20--24 years), fractures (niax. 2.7 % at 40-49), radio- 
therapeutic measures, cosinetic and economic reasons. 

7. Patients subject to extractions may lose teeth at such a rate 
that while 80.4 % have 25-32 teeth at 20-24 years of age, only 
9.7 % had an equal nuniber at  60-69. At that age two-thirds had 
1-16 teeth left. 

RBS U W R  
LA MORTtlLITB DENTAIRE EN SUkDE 

Au cows d’une enqukte faite en Subde sur le plan national, 
une Cvaluation statistique de la mortalit6 des dents pernianentes 
a P.tC faite. Les indications niotivant l’extraction ont 6tC enre- 
gistrCes par 2.692 dentistes ayant pratiquk 34.456 extractions de 
dents pernianentes chez 17.595 patients. Les deux sexes Ctaient 
Cgalenient reprCsentCs, la population urbaine et la population ru- 
rale Ctant dans la proportion de 1 : 3. La proportion des cabinets 
dentaires privCs et des services dentaires publics Ctait de 2 : 1. 
L’analyse a 6tC faite sur des groupes rkpartis suivant 1’Pge et 
allant de 5 h 89 ans. Toutes les sortes de dents pernianentes 
Ctaient reprCsentCes, soit en nioyenne environ 2.000 dents de 
chaque sorte, avec une lCg&re prkdoininance en ce yui concerne 
les preniibres prkmolaires, les d e u x i h e s  niolaires et les dents de 
sagesse de la miichoire supCrieure. 
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Les conclusions principales ont CtC les suivantes : 

1. La carie dentaire, les parodontopathies, les indications or- 
thodontiques et prothktiques l’emportaient comnie cause d’ex- 
traction sur tous les autres facteurs par 2 7 : l .  

2. hlors que la carie h elle seule Ctait directement responsable 
de la inajoritd des extractions de dents permanentes pendant les 
vingt preniibres annCes de la vie, les indications orthodontiques 
se niontaient B 69,l % dans le groupe fig6 de 10-14 ans. 

3. L’importance de la carie en tant que cause principale di- 
minuait d’nne manikre continue aprks la vingtibme annCe, et on 
notait aprks la trentaine une augmentation de l’importance des 
parodontopathies, qui devenaient B partir de la cinquantaine au 
m&me degrd que la carie responsables de la perte des dents. 

4. Le besoin ou le d6sir de reniplacer des dents par des dents 
artificielles, I’indication prothktique, Ctait un facteur capital de 
la perte des dents B partir de la vingtikme ann6e et pendant tout 
le reste de la  vie, aboutissant souvent B 1’Cdentation. Dix pour 
cent des cas sont devenus CdentCs alors qu’un quart du nombre 
total des dents cnnsidCrkes dans la prCsente Ctude Ctaient ex- 
traites pour raisons d’ordre prothktique. Les destructions caus6es 
par la carie dentaire pendant le jeune fige, p i s  l’attaque des 
parodontopathies a l’bge miir constituaient vraisemblablement les 
explications de cet Ctat de chose. 

5 .  Les canines reprksentaient dans la denture un lieu de dC- 
marcation du point de vue des parodontopathies, celles-ci accC- 
lCrant leur cours dans la rCgion antCrieure et y supplantant la 
carie cnnime cause de pertes dentaires, alors que la carie con- 
tinuait a jouer le r61e principal dans la rCgion postdrieure pen- 
dant toute la vie. 

6. Les extractions avaient comme autres indications les rCten- 
tions (max. 3,6 7% a 20-24 ans), les fractures (max. 2,7 % a 40 
-49 ans) , les mesures prises avant radiothkrapie, les raisons cos- 
mCtiques et dconomiques. 

7. Les patients subissant les extractions peuvent perdre leurs 
dents a un tel degrk que, tandis que 80,4 % d’entre eux avaient 

22 



CLAES LUNDQVIST 320 

25-32 dents A l’Age de 20-24 ans, 9,5 % d‘entre eux seulement 
atteignaient ce nombre B l’Age de 60-69 ans. A cet Bge, les deux 
tiers des patients devant subir de nouvelles extractions n’avients 
dkjB plus que 1-16 dents. 

ZUSAMMENFASSUNG 

URSACHEN DER ZAHNVERLUSTE IN SCHWEDEN 

Die Sterblichlreit der permanenten Zahne ist durch Prufung in 
ganz Schweden statistisch geschatzt worden. Die Indikationen fur 
4Entfernung wurden von 2.692 Zahnarzten registriert, die 34.446 
permanente Zahne bei 17.595 Patienten extrahierten. Beide Ge- 
schlechter waren gleichinassig reprasentiert, Stadt- und Landbe- 
volkerung im Verhaltnis 1 : 3. Privatpraxis und anitliche Tatig- 
keit im Verhaltnis 2 : 1. Altersgruppen von 5 zu 89 Jahren wur- 
den analysiert. Alle Typen von permanenten Zahnen sind repra- 
sentiert, im Durchschnitt ungefahr 2.000 von jeder Type niit ein 
wenig hoheren Werten fur maxillare erste Pramolare, zweiten 
und dritten Molar. 

Hier folgen die hauptsachlichen Schlusse: 

1. Die Karies, die Parodontalerkrankung, orthodontische und 
prothetische Indikationen wiegen alle anderen Extraktionsur- 
sachen auf (im Verhaltnis 2 7 : l ) .  

2. Wahrend die Karies allein fur die Mehrkeit von allen Ex- 
traktioneii dauernder Zahne in den zwei ersten Jahrzehnte direkt 
verantwortlich ist, erreicht die orthodontische Indikation fur 
Zahnentfernung eine Grosse von 69,l % in der Gruppe von 10- 
14 Jahrigen. 

3. Die Karies weicht voni zwanzigsten Jahr unaufhorlich als 
Hauptursache zuruck, und die Parodontalkrankheit wird unge- 
fahr vom dreissigsten Jahr immer bedeutungsvoller und ist gleich 
verantwortlich fur Zahnverlust nach dem 50sten Jahre und spa- 
ter. 

4. Das dringende Bedurfnis von kunstlichen Ersatzinitteln fur 
Zahne, die prothetischen Indikationen sind eine wichtigen Ur- 
sache des Zahnverlusts von dem zwanzigsten Jahr des ganze Le- 



ben hindurch. Zehn Prozent (10 76) von den Fallen werden zahn- 
los, da ein Viertel von der totalen Zahnanzahl in dieser Unter- 
suchung aus prothetischen Griinden extrahiert wurde. Die friihe 
Zerstorung in jungen Jahren von dem natiirlichen Gebiss durch 
die Karies und die Parodontalerkrankung in den mittleren Jahren 
sind naturliche Ursachen dieses Zustandes. 

5. In  den1 natiirlichen Gebiss stellen die Eckzahne die Weichen 
fur  die Parodontalerkrankung die in Schneidezahn-Regionen be- 
schleunigt wird und ersetzt die Karies als Ursache des Zahnver- 
lusts, wlhrend die Karies in Pramolar- und Molarregionen wlh- 
rend des ganzen Lebens dorniniert. 

6. Andere Indikationen fur Zahnentfernung sind Impaktie- 
rungen (Hohepunkt: 3,6 % im Alter von 20 zu 24 Jahren) ,  Frak- 
turen (Hohepunlit: 2,7 % im Alter von 40--49 Jahren) ,  preradio- 
therapeutische Mittel, verschonende und okonomische Griinde. 

5 .  Patienten, deren Ziihne extrahiert werden, lionnen ihre 
Zahne so schnell verlieren, dass wahrend im Alter von 20 zu 24 
Jahren 80,4 R, 25-32 Zahne haben, in1 Alter von A0 zu 69 Jah- 
ren nur 9,7 7; dieselbe Anzahl Zahne haben. In dieseni Alter ha- 
hen a/,? 1---16 ZIhne ubrig. 
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