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Abstract — Objective: The aims of this study, which are part of the gerontological
and geriatric population studies in Goteborg, Sweden (H70), were to describe
cohort differences and trends in dental status and utilization of dental care in
70-year-olds. The study is based on five cohorts examined in 1971/72, 1976 /77,
1981/82,1992/93 and 2000/01 (called cohort I, IL, III, V and VI, respectively). The
total number of participants was 2290 and varied between 386 and 583 in the
different cohorts. The proportion of dentate 70-year-olds changed gradually
from 49% in the first to 93% in the last cohort. The mean number of teeth in the
dentate 70-year-olds was 14 in cohort I and 21 in cohort VI. The proportion of
subjects with 20 or more teeth changed from 13% in cohort I, to 20% in cohort III,
and to 65% in cohort VI. In cohort I, 76% of the 70-year-olds had some kind of
removable denture; 37% in cohort III, but only 17% in cohort VI. About 20% of all
70-year-olds in cohort I reported regular yearly visits to a dentist. The
corresponding figures in cohort III and cohort VI were 50% and 80%,
respectively. Even though positive cohort trends were observed in all studied
subgroups, factors such as low education, smoking, being un-married, having
high waist circumference and being physically inactive were negatively
associated with dental status at the end of the study period as well as at the
beginning.
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Epidemiological studies show that dental health
has continuously improved in adult and elderly
populations in industrialized countries. National
surveys in Scandinavia, Great Britain and USA
indicate a marked decrease in the prevalence of
edentulism during the last 20 years (1-8). In
repeated cross-sectional studies on a national basis
in Sweden, it was shown that the proportion of
dentate persons in the age group 65-74 years
increased from 45% in 1975 to 71% in 1988/89,
and 85% in 1996/97 (5). In other community-based
population studies, an increased number of
remaining teeth among the dentate inhabitants
was also observed (9-11). As the demand of oral
health care among edentulous persons is low, and
the need for regular dental care and prevention is
different in dentate compared with edentulous
persons, the positive development which has taken
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place is of great importance for organization and
services of dental care (1, 12-14).

In many of the industrialized countries, the
improvement of dental health occurs in parallel
with an increase in life expectancy and life span.
Sweden has a high proportion of elderly in the
population and the majority of the elderly are
today dentate. The consequences of these demo-
graphic and dental health changes for the organ-
ization of dental care have been incompletely
analysed. There is a need for continuing research
to describe the present situation and identify
possible problems in oral health care of the
increasing proportion of dentate elderly in the
future. One way to analyse dental health over time
is to compare groups (cohorts) of individuals of the
same age but born in different years. Few such
studies have been conducted in the elderly.



The present study was performed within the
frame of the gerontological and geriatric popula-
tion studies in Goteborg, Sweden (H70). These
investigations have been going on for three dec-
ades and allow both cross-sectional and longitud-
inal studies (15-19). The main purpose of the
present study was to describe cohort differences in
dental status, prevalence of removable dentures
and the use of dental care among subjects in
subgroups with different characteristics between
1971 and 2001.

Materials and methods

Population

Five birth cohorts (here called I, II, III, V and VI),
born in 1901/02, 1906/07, 1911/12, 1922 and 1930,
respectively, living in Goteborg at the time at age
70 were included in the present study. Another
cohort (IV) was not included because they were
only examined at age 75 and 80. The cohorts (I-VI)
were examined in 1971/72, 1976/77, 1981/82,
1992/93 and 2000/01, respectively. Goteborg is an
industrialized and university city, with more than
half a million inhabitants situated at the west-coast
of Sweden. The general procedure, sampling and
response rate have been described previously for
the four first-born cohorts (15-18). The studies
include medical, dental, psychological and nutri-
tional examinations and socioeconomic data. Den-
tal investigations were performed in representative
sub-samples of 40% of the cohorts I and II. In the
cohorts III, V and VI, the total samples were
examined (15-19).

The number of participants and participation
rate in the odontological studies of the samples
from the five cohorts are presented in Table 1. The
number of participants varied between 386 and 583
in the different cohorts. The participation rate
decreased from 84% in the first to 62% in the latest
examined cohort. In all cohorts, the response rate
was higher for men than women. The nonrespond-
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ers in the odontological samples in the first three
cohorts did not differ from the responders (15-17).
In cohorts V and VI, the nonparticipants were
contacted and a short interview on telephone or by
mail was performed. The results indicated that in
cohort V, the prevalence of edentulism was signi-
ficantly higher in both men and women (P < 0.01)
in the nonparticipants than in the participants. This
difference was not found in cohort VI. The
prevalence of regular (yearly) visits to a dentist
did not differ between dentate responders and
dentate nonresponders in cohort V and VI. Only
small differences were found concerning factors
like prevalence of cancer, myocardial infarct,
diabetes, drug-treatment for high blood pressure
and smoking between nonparticipants and partici-
pants in cohort V and VI.

Investigations

The odontological studies were based on clinical
and radiographic examinations and on interviews.
In cohort III, no radiographic examination was
performed. The interview included a large number
of questions, but in this study only those focusing on
utilization of dental care was used. The utilization of
dental services was based on questions about time
of the latest visit to a dentist and on regularity of
visits to dentist. The reason for not visiting a dentist
within the latest 5 years was also asked in cohort II,
III and VI. The clinical investigation included
examination of dental status, oral mucous, salivary
secretion and signs of mandibular dysfunction (16).
In this study, cohort comparisons are limited to
dental status (number of remaining teeth, restored,
crowned and endodontically treated teeth), preval-
ence of removable denture and utilization of dental
services. The clinical examinations of the subjects in
cohort I, II, IIl and V were performed by dentists.
The subjects in cohort VI were, examined by three
dentists and two dental hygienists. There were no
significant differences in the odontological param-
eters between the dentists and dental hygienists
who carried out the clinical examination in the

Table 1. Number of participants and participation rate, given as % within brackets, in the odontological studies of five
70-year-old cohorts (year of investigation). In the investigation of cohort V and VI the participation rate including drop-

outs for whom nonresponse questionnaire were received*

Cohort

1(1971/72) 11 (1976/77) IIT (1981/82) V (1992/93) VI (2000/01)
Female 199 (83%) 216 (77%) 304 (69%) 232 (60%) (87%)* 249 (61%) (75%)*
Male 187 (85%) 199 (85%) 279 (76%) 190 (63%) (90%)* 235 (63%) (82%)*
Total 386 (84%) 415 (81%) 583 (72%) 422 (62%) (88%)* 484 (62%) (78%)*
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present study. The following characteristics of the
70-year-old subjects were related to dental status
and the use of dental care: marital status (un-
married—-married) education (elementary school-
higher education than elementary school), smoking
habits (nonsmoking, previous smoking, smoking),
physical activity (not active-active), self-assessed
health (feeling healthy—feeling not healthy), body
height (quartiles), waist circumference (quartiles)
and drug treatment (number of drugs).

Statistics

Fisher’s exact test was used for testing difference in
proportion between two groups. Two-sample f-test
was used to test difference in mean between two
groups. Regression models, univariate and multi-
variate, were used to test for cohort trend in dental
status in subgroups with different characteristic.
For continuous variables of dental status, linear
regression models were used (Table 2). For dichot-
omies variables binary logistic regression were
used (Table 3). Cohort is coded as year of birth
(1901-1930), and unit is 1 year. Odds ratio estimate
change in odds of being dentate and having 20
teeth or more, for each later year of birth.

To test if the importance of predictors of dental
status change over time, the product between year
of birth and the each other predictor is added to the
regression models as interaction effects. In the
multiple regression models following factors were
including as independent variables: cohort, marital
status, education, smoking habits, physical activity,
self-assessed health, body height, waist circumfer-
ence and drug treatment.

Results

The proportion of dentate subjects in the different
cohorts changed gradually from 49% in cohort I to
93% in the last examined cohort VI (Fig. 1). In the
first three cohorts, the prevalence of edentulism
was significantly higher in females than in males,
but in the last two cohorts there was no significant
difference.

The prevalence of edentulism was more common
in the maxilla compared with the mandible in all
cohorts. In cohort I, 48% were dentate in the
mandible and 31% in the maxilla, and in cohort VI
93% and 87%, respectively (data not shown).

Table 2. Mean number of remaining, restored, crowned and endodontically treated teeth in dentate persons in five
70-year-old cohorts (mean values are given with + 95% CI)

Remaining Restored Crowned Endodontically
Cohort n teeth teeth teeth treated teeth
I
Female 89 136 1.6 9.7 +14 1.3 +0.6 2.8 0.6
Male 100 13.6 + 1.5 8.0+13 1.6 0.6 1.9 +0.5
Sex difference * *
II
Female 126 14.0 +1.2 116 = 1.1 42 0.7 3.6 £ 0.6
Male 131 122+ 14 82=x1.1 2.6 = 0.6 24 + 0.6
Sex difference g i **
I
Female 180 15.7 + 1.0 123 + 0.9 4.8 + 0.6
Male 204 134 + 1.1 9.8 + 0.9 4.0 £ 0.6
Sex difference i i *
\%
Female 192 18.1 £ 1.0 15.0 £ 0.9 71 x06 45+ 05
Male 161 18.1 + 1.1 13.0 + 1.1 6.4 +0.8 3.8+ 05
Sex difference ** *
VI
Female 234 209 +0.8 17.0 £ 0.7 6.9 + 0.6 43 +04
Male 215 20.8 + 0.9 157 £ 0.8 5.6 = 0.6 3.6 +04
* *% *%

Sex difference

Cohort trend expressed as change per birth year (regression coefficient with 95% CI)

Female 0.27 (0.23-0.32)

Male 0.32 (0.27-0.37)
Adjusted for number of remaining teeth

Female

Male

0.24 (0.20-0.29)
0.29 (0.25-0.34)

0.03 (0.01-0.06)
0.07 (0.04-0.10)

0.16 (0.14-0.19)
0.15 (0.12-0.17)

0.13 (0.10-0.16)
0.12 (0.09-0.15)

0.05 (0.02-0.07)
0.06 (0.04-0.08)

0.02 (-0.01-0.04)
0.04 (0.02-0.06)

*P < 0.05; **P < 0.01; **P < 0.001.
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Table 3. Cohort trend of proportion of dentate subjects and proportions of subjects with >20 teeth in subgroups with
different characteristics. Odds ratio (95% CI) for cohort trend in univariate logistic regression model is given with
significance level (asterisk). Interaction tests for difference in cohort trend between characteristics

. Women Men
Population
characteristics n Dentate >20 teeth n Dentate >20 teeth
Married 595 1.10 (1.08-1.13)***  1.11 (1.09-1.14)*** 809 1.07 (1.05-1.09)**  1.09 (1.07-1.10)***

Un-married 604 1.09 (1.06-1.11)***  1.09 (1.07-1.11)*** 281 1.08 (1.05-1.11)**  1.13 (1.09-1.17)***
Elementary school 855  1.09 (1.07-1.11)*** 1.11 (1.09-1.13)*** 700 1.07 (1.05-1.09)***  1.09 (1.07-1.12)***
Higher education than 301  1.06 (1.02-1.10)** 1.07 (1.04-1.10)*** 291  1.05 (1.01-1.09)* 1.07 (1.04-1.09)***
elementary school
Interaction 0.97 (0.94-0.99)*
Nonsmoking 820 1.13 (1.10-1.15)***  1.12 (1.10-1.14)*** 285 1.08 (1.04-1.13)**  1.10 (1.07-1.13)***
Previous and current 369 1.07 (1.04-1.09)**  1.10 (1.07-1.13)*** 803 1.07 (1.05-1.09)**  1.09 (1.07-1.11)***
smoking
Interaction 0.94 (0.91-0.98)***
Physical inactive 248  1.10 (1.07-1.14)**  1.09 (1.05-1.14)*** 149 1.07 (1.03-1.11)**  1.11 (1.06-1.17)***
Physical active 944  1.09 (1.07-1.11)***  1.10 (1.08-1.11)*** 928 1.08 (1.06-1.10)***  1.09 (1.08-1.11)***
Feeling not healthy 332 1.08 (1.05-1.11)**  1.07 (1.05-1.10)*** 268  1.08 (1.04-1.11)**  1.09 (1.06-1.12)**
Feeling healthy 840 1.09 (1.08-1.12)***  1.11 (1.09-1.13)** 796 1.08 (1.06-1.10)***  1.09 (1.07-1.11)***
Interaction 0.96 (0.94-0.99)*
Drug treatment
>4 drugs 227 112 (1.08-1.16)*** 1.12 (1.08-1.16)*** 149  1.08 (1.04-1.12)*** 1.11 (1.06-1.16)***
<4 drugs 977  1.09 (1.07-1.11)**  1.10 (1.08-1.12)*** 945 1.07 (1.06-1.09)**  1.09 (1.07-1.10)***
Waist circumference
Quartile 4 317 1.10 (1.07-1.14)**  1.10 (1.07-1.13)*** 303 1.06 (1.03-1.09)**  1.09 (1.06-1.12)***
Quartiles 1-3 871 1.09 (1.08-1.11)**  1.10 (1.08-1.12)*** 776  1.08 (1.06-1.11)**  1.10 (1.08-1-12)***

*P < 0.05; **P < 0.01; **P < 0.001.
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Fig. 1. Distribution of remaining teeth in five 70-year-old
cohorts examined in 1971/72.

The mean number of remaining teeth in dentate
70-year-olds was 13.6, 13.4, 14.5, 18.1 and 20.9 in
the five cohorts. The average cohort trend per birth-
year 1901-1930 is an increase of 0.3 teeth per year,
or 1.5 (95% CI 1.3-1.6) per 5-year period. The trend
is the same for males and females (Table 2).

The distribution of remaining teeth in the differ-
ent cohorts is presented in Fig. 1. The differences
between the cohorts were most obvious in the
proportion of persons with 20 or more remaining
teeth in cohort III (19%) compared with cohort VI

(65%). This cohort trend was the same in both
gender.

For all variables, there were significant positive
trends over time (or birth-year) in linear regression
models (Table 2). When including total number of
teeth in the models for restored teeth, crowned and
endodontically treated teeth, the numeric values
for cohort trend decreased but remained significant
in all models except for endodontically treated
teeth in females. In general, the trends were similar
for females and males, with the exception of
relative number of restored teeth (restored teeth/
remaining teeth x 100), where the increase was
significantly higher in males than in females: from
69 to 82 in females 1971-2001, and from 53 to 75 in
males.

The sex differences regarding number of remain-
ing teeth was only significant in one of the five
cohorts, but in most other comparisons females had
significantly higher values (Table 2). At the exam-
ination of the 70-year-olds in cohort 1, 72% of the
females wore removable complete denture and
11% partial denture. In males, the corresponding
figures were 62% and 18%. In cohort VI, 12% in
females and males had complete dentures and in
8% partial dentures. In cohort I, 76% of the 70-year-
olds had any kind of removable dentures, but only
17% in cohort VI.
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Yearly visits to a dentist during the last 5 years
among the edentulous women were uncommon in
all cohorts (Fig. 2). In dentate subjects of each
cohort, the frequency of regular dental care
increased with more remaining teeth. The trend
was the same in men (data not shown). The cohort
comparisons indicate a marked increase of regular
visits to a dentist over time among the dentate
persons independent of number of teeth. However,
in cohort VI there was a slight decrease in regular
visit compared with cohort V. In cohort I, about
20% of all 70-year-olds reported regular yearly visit
to dentist, in cohort III about 50%, and in cohort VI
about 80%. The difference between females and
males concerning regular visit, observed in cohorts
I-V, was not found in the last examined cohort VI.
Among the dentate subjects in cohort I, 35% of the
females and 54% of the males reported that they
visited a dentist only for acute problems. Corres-
ponding figures in cohort III were 13% and 27%
and in cohort VI 4% and 8%, respectively.

About 75% of the edentulous subjects, that had
not visited a dentist within the last 5 years, repor-
ted that they had no need for dental care. Almost
15% of the dentate persons in each of the cohorts II,
III and VI, who did not visit a dentist regularly,
reported fear as the reason for no visit.

Cohort trends in subgroups with different
characteristics

The odds ratio in Table 3 indicate that there was a
stable significant increase in the prevalence of
dentate subjects and subjects with >20 teeth over
the studied period in all subgroups with different
characteristics. In women, the prevalence of dentate

] No teeth
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1 10-19 teeth
Women W >20 teeth
100—|
2 80-
c
)
o
2 604
@
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> 40+
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Fig. 2. The frequency of regular dental care (yearly) in
persons with different dental status in five 70-year-old
cohorts.
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subjects increased more over the period in non-
smokers than among previous smokers and current
smokers (P < 0.01). The cohort trend (odds ratio)
concerning the prevalence of subjects with 220 teeth
was also more marked in women with only
elementary school compared with those with higher
education (P < 0.05). This was also true in women
with good self-assessed health compared with those
with impaired health (P < 0.05). In men, no corre-
sponding significant differences were found.

Figure 3 illustrates the positive cohort trend
concerning proportion of subjects with 20 or more
teeth in different subgroups. However, the marked
differences between nonsmokers and previous
smokers and current smokers and between subjects
with only elementary school and those with higher
education remained in the latest examined cohorts
V and VL

Logistic multiple regression analysis showed that
higher education than elementary school was in both
women and men positively associated with propor-
tion of dentate subjects and to proportion of subjects
with >20 teeth independent of birth year and other
characteristics (P < 0.01) (Table 4). Other character-
istics such as smoking (P < 0.001), higher waist
circumference, being un-married and physical in-
activity were negatively associated with the depen-
dent variables in both genders (P < 0.05-0.001). In
men, drug treatment (number of drugs) was also
negatively related to number of teeth (P < 0.05; data
not shown).

The positive cohort trend concerning regularity
of dental care every year was more evident in the
70-year-old men with fewer teeth than 20 com-
pared with those men with more remaining teeth
(P < 0.05). Regularity of dental care every year
increased more over the period among women
with only elementary school compared with those
with higher education (P < 0.05) and among those
women who were not physically active compared
with active women (P < 0.05).

Regression analysis indicated independent of
birth-year that men (P <0.01) and un-married
subjects (P < 0.01) had a lower prevalence of
regularity frequency of dental care. Number of teeth
(P < 0.001) and higher education (P < 0.001) were
positively associated with regularity of dental care.

Discussion

This study shows that the prevalence of edentual-
ism at the age of 70 has changed markedly during
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Fig. 3. The prevalence of subjects with 20 teeth or more in subgroups with different characteristics in five 70-year-old

cohorts.

Table 4. Odds ratio (95% CI) and significance level for significant factors for the prevalence of dentate subjects and
subjects with >20 teeth or more by stepwise logistic regression

Women (n = 924) Men (n = 1093)
Significant factors Dentate subjects >20 teeth Dentate subjects 220 teeth
Cohort I (reference group)® 1.00 1.00 1.00 1.00

Cohort II 1.71 (1.12-2.60)*

Cohort III 2.35 (1.56-3.56)***
Cohort V 5.86 (3.56-9.65)***
Cohort VI 17.10 (9.06-32.3)***

4.93 (3.20-7.60)***
0.85 (0.77-0.94)***
0.98 (0.97-0.99)**

More than elementary school
Smoking habits

Waist circumference
Un-married

Physically inactive 0.48 (0.34-0.68)***

1.72 (1.01-2.93)*
3.53 (2.08-6.03)***
17.02 (9.89-29.30)***
3.58 (2.57-5.00)***
0.71 (0.64-0.80)***
0.98 (0.97-0.99)*
0.72 (0.53-0.98)*

1.69 (1.09-2.64)*
2.12 (1.38-3.03)***
3.17 (1.62-6.22)***
6.16 (3.40-11.17)***
3.90 (2.45-6.21)***
0.73 (0.66-0.81)***

0.69 (0.49-0-99)*
0.56 (0.36-0.87)*

2.99 (1.52-5.08)**
13.08 (7.22-23.70)***
5.85 (4.01-8.54)***
0.69 (0.62-0.78)***
0.97 (0.96-0.99)**
0.42 (0.27-0.66)***

*P < 0.05; **P < 0.01; ***P < 0.001.
“Reference group for cohort comparison.

the last 30 years. The decline was most obvious in
females, from 55% in 1971/72 to 6% in 2000/01.
The corresponding figures for males were 46% and
8%, respectively. It may be observed that in the last
cohort, there were more edentulous males than

females.

In several western
trends have been seen, but the development seems
to be faster and more extensive in Sweden than in
most of the other countries (1-8). Thus, in the
national survey in Sweden carried out in 1996/97,

countries,

similar
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15% of the participants in the age group 65-74 were
edentulous (5). Corresponding figures in UK were
36% in 1998, and in USA 29% in 1991 (4, 7). The
survey in Sweden shows, however, substantial
regional differences in dental health among the
elderly. In 1996/97, the prevalence of edentulism in
the age group 65-74 years was about 10% in the
three largest cities (including Goteborg) and 25% in
rural areas. These figures correspond rather well to
the prevalence of edentulism (7%) among the 70-
year-olds observed in the present study in 2000/01.

The cohort comparisons also showed a marked
change in the number of remaining teeth among
the dentate subjects over the 30-year period, from a
mean value of 14 teeth in 1971/72 to 21 teeth in
2000/01. These figures are somewhat higher than
reported from other European countries (2). Be-
sides the change in the number of teeth, the
number of teeth with fillings and crowns and
endodontically treated teeth increased over time.
Lost teeth have in higher extent been restored with
fixed partial dentures (bridges) than removable
dentures in the later cohorts compared with the
earlier cohorts. Similar trends of dental care pan-
orama can be seen in statistics from the National
Swedish dental insurance (20). In elderly, the
amount of preventive and restorative modalities
increased, while extractions of teeth and treatment
with removable denture decreased over time (20—
24). The estimated number of remaining teeth per
1000 individuals based on all individuals including
edentulous persons was in 1971/72 6700 teeth,
compared with 19 300 in 2000/01 (Fig. 4). The
corresponding figures for restored teeth were 4300

28000
0 Non restored teeth

0O Restored teeth

@0 Crow ned teeth
- Endodontically treated teeth

24000 -

20000 -

16000 4

12000 4

8000 -

4000

Cohort

Fig. 4. The estimated number of remaining and restored
teeth in five 70-year-old cohorts per 1000 individuals
based on means of all individuals including edentulous
persons.
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and 15200 teeth, respectively. In 1971/72, the
estimated number of teeth with crowns was 700
and endodontically treated teeth 1100 compared
with 5800 and 3700 in 2001/01. This increased
number of teeth can be expected to be a potential
increased risk for dental caries, and periodontal
disease especially in premolars and molars. Many
of the teeth are restored with fillings or crowns,
resulting also in an increased risk for recurrent
caries. In this context, it should be pointed out that
70-year-old subjects today live much longer than
they did 30 years ago. In 1970, a 70-year-old subject
survived an average of 15 years compared with
19 in year 2000. Because of the increased life
expectancy and other demographic changes in
Sweden, the number of persons 65+, are expected
to increase with 12% and for persons 85+ with 16%
during the period 2002-2010. The corresponding
figures for the period 2002-2030 are 48% for
persons 65+ and 69% for 85+. Sweden is among
the countries, which have the oldest population in
the world (25).

Several studies, including studies based on data
of 70-year-old subjects in Goteborg, have shown
that dental status is a good marker for socioeco-
nomic factors, lifestyle and social network factors,
general health, functional capacity and mortality (3,
6, 16, 26-28). The results from the present study
show that socioeconomic, social network and life-
style factors are significant predictors for dental
status over the period. In several of the studied
subgroups with different characteristics, there were
a positive cohort trend concerning both dental
status and regularity of dental care. But in most of
the subgroups, the difference in dental status,
remain and did not levelled out during the period
1971-2001. Women with positive characteristics, as
never smoked and feeling healthy, had a more
positive cohort trend concerning proportion >20
teeth compared with those women with opposite
characteristics. On the other hand, in women with
only elementary school, the proportion of dentate
subjects and regularity of dental care among
dentate subjects showed a more positive cohort
trend than those with higher education. The pos-
itive change of dental health indicates that envi-
ronmental factors might have a great impact for
this development.

The reason for this positive trend in dental status
is multifactorial and is probably partly explained
by improvement in living conditions, including
economy, education, housing, general health, nutri-
tion, medical and dental care. Thus, there may be



several reasons for the improved dental health
observed in the present study. Differences of access
and economical barriers to use of dental care
between the cohorts have been changed during
the observed period, which have probably contri-
buted to the positive trend. Later cohorts born
between 1920 and 1930 have had access to more
extensive organized dental care in school and have
had a subsidized dental care from the Swedish
national dental insurance (introduced in 1974)
during the middle aged and during a longer time
compared with the cohorts born between 1901 and
1907. The insurance system led to an increased
utilization rate of dental services (29-31). This is
probably one explanation to the obvious difference
in retained teeth between the later cohorts and the
earlier.

The improved dental health has probably been
attributed mainly to a better oral hygiene, use of
fluoride toothpaste and increased regular care (9).
During the last decades, there has been a marked
change of attitude to retaining the teeth in mouth
both among patients and dentists. Thus, extraction
of teeth has become at present an infrequent
therapy in Sweden, also in the elderly (29-31).

The cohort comparison in the present study
showed that the proportion of restored teeth has
increased more than the proportion of nonrestored
teeth (Table 2). One reason for this difference may
be that molars are retained to a greater extent in
later cohorts. But it also indicate that the prevalence
of caries has not changed as much as number of
teeth with other word, the changes may be more
due to changes in professional and patient prefer-
ences than to preventive outcomes.

The response rate was high (85%) in the first
cohort (in 1971/72). Like in many other population
studies throughout the world, there has been a
tendency the last decades that the nonresponse rate
increase. In 2000/01, the response rate was 63%.
The reason for the increasing nonresponse rate is
multifactorial. This development might partly be
due to increasing public debate about participation
in studies and where data are stored in computers.
Analyses of nonresponse have been performed in
the first cohorts and there were no significant
differences between participants and nonpartici-
pants, and also in the later cohorts such differences
were small. Therefore, we conclude that the exam-
ined subjects are generally representative for the
70-year-old populations in the different examina-
tion years. The differences in the nonresponse
between the cohorts may only to a small extent

Secular trends of dental status

explain the obvious secular trend observed in
dental health.

In the future, there will be both larger and more
heterogenous groups of elderly in most countries.
We have shown marked cohort differences in the
population studies in Goteborg, for example
regarding anthropometry, cognitive function, diet-
ary habits and social factors (19). Changes regard-
ing oral health are one of the most marked of such
cohort differences observed. These ongoing secular
trends will have an obvious impact on the demand
and need in dental care. The cohort differences
regarding the population of the dentate elderly and
the oral disease panorama have also economical
consequences in the planning of oral health care at
the community level. As adults today are used to
visit a dentist regularly, they will expect the dental
health services to offer them care also in old age
when incompensated diseases such as dementia
and functional impairments become common.

The result of the present study indicates that the
cohort trend is apparent in many dimension of
background factors. Even if the positive cohort
trends were observed in most of the studied
subgroups, the pattern of risk indicators for
impaired dental status seemed remain over time.
Factors as low education, smoking, un-married,
high waist circumference and physical inactivity
seem to play a negative role for the dental status in
the beginning as well as in the end of the 30-year
period. This support our conclusion that the course
of change in dental status is multifactorial.
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