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In 1998-99 two parallel questionnaire studies were performed in Denmark and Sweden. In Denmark the
age group was 4569 years and in Sweden 55-79 years. One aim was to study the influence of
socioeconomic and attitudinal factors on dental status in the two countries. For the comparable age groups
55-69 years there was a striking difference in dental conditions between the countries. In Sweden, 72%
had either all teeth remaining, missing teeth replaced by fixed prosthodontics, or only one or two single
missing teeth not replaced. The corresponding figure for Denmark was 44%. Among Danes, 34% were
wearing removable denture(s) or were edentulous in one jaw or both jaws, compared with 15% among
Swedes. In logistic regression models, higher income and longer education were significantly associated
with the best dental status categories in Denmark but not in Sweden. In the model with wearing removable
denture(s) as the dependent variable, lower income and lower education level showed a significant
influence for the Danes. In Sweden, lower income showed a significant influence but education level was
insignificant. In both Denmark and Sweden, a positive attitude toward the importance of dental
appearance was associated with an increased risk of wearing removable denture(s). O Attitudes; dental status;
soctoeconomic _factors
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For a long period of time, strong associations between
socioeconomic conditions and dental conditions have been
demonstrated in the Scandinavian countries (1-18).
However, the pattern has not been completely identical
in all the countries. Regarding dental status, Sweden has
been reported to have the lowest prevalence of total
edentulousness; Denmark the highest. Comparing the
various reports, a change over time is also visible. For
example, gender differences seem to have decreased
considerably.

Denmark and Sweden are two countries with a similar
standard of living, but with different national policies
toward dental care for adult citizens. In Sweden there has
been an all-encompassing national dental insurance since
1974. Before that there were highly subsidized fees for all
kinds of treatment in the Swedish Public Dental Health
Service. The remuneration levels in dental insurance have
changed over the years, but the leading principle has
always been that of “high cost protection”. This means
that patients have paid a lower percentage of fees for
extensive treatment than for routine services.

In Denmark there is no comparable dental insurance.
However, basic treatment items, such as tooth extractions
and fillings, are included in the Danish general health
insurance. More comprehensive treatment, prosthodontic
services for example, must be paid entirely by the patients
themselves or by their private insurance providers.

The aims of the present study were to describe the
different dental conditions in middle-aged and older
populations in Denmark and Sweden, and to analyze the
patterns of socioeconomic and attitudinal factors asso-
ciated with the dental conditions in the two countries.

Materials and methods

In 1998-99 two parallel questionnaire studies were carried
out in Denmark and Sweden. The design of the studies
was largely the same as in a previous study of the age
group 45-69 years in Sweden and performed about 10
years earlier ().

Random samples were taken from the national popula-
tion registers in Denmark and Sweden; in Denmark, a
sample of 1,175 subjects aged 4569 years; in Sweden a
sample of 1,001 subjects aged 55—79 years. Late n 1998,
questionnaires were mailed to the sampled individuals
with a request to return the questionnaire properly filled
out. Those who did not respond within a few weeks were
handled differently in Denmark and Sweden depending on
the standard questionnaire study strategies in the two
countries. In Denmark, after about 1 month a reminder
together with a copy of the questionnaire was sent to each
non-responder. In Sweden, those who had not responded
within 3 weeks were sent a reminder and those who had
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still not responded within another 3 weeks received a
second reminder along with a copy of the questionnaire.

The Swedish questionnaire was a slight modification of
a questionnaire used about 10 years earlier in a similar
study (5). The Danish questionnaire was a translation of
the Swedish text, but with a few revisions necessary due to
different conditions in Denmark. For example, the
information about treatment fees had to be altered
because of different refunding systems. The Danish
questionnaire was tested on a small group of dental
patients before it was printed and mailed to the recipients.

In Denmark, 862 subjects out of 1,175 reponded to the
questionnaire, yielding a response rate of 73%. In Sweden,
the corresponding figures were 667 subjects out of 1,001; a
response rate of 67%.

For the Danish material, the responders and non-
responders were compared with regard to gender, age,
and residence. No statistically significant difference was
found. A corresponding test was done for the Swedish
material with regard to gender and age. No significant
difference was found between the genders, but the non-
responders were older (P < 0.001). However, in the age
group 5569 years, there was no significant difference
between responders and non-responders related to age or
gender. Non-response was concentrated to the oldest age
group.

Further, an attempt was made to get in touch with the
Swedish non-responders for an interview by telephone
regarding their dental status. Only 68 persons could be
reached. Twelve of them refused any participation. Of the
other 56 individuals, 14 (25%) were totally edentulous
compared with 7% among those having responded to the
questionnaire (P<0.001). It was emphasized in all
contacts that response was wholly voluntary.

The following variables were used in the present study:

Dental conditions: Seven dental categories were used, the
same as in the previous study (3):

All teeth remaining

All missing teeth replaced by fixed prosthodontics
One or two single teeth missing and not replaced
Several teeth missing and not replaced

Wearing removable partial denture(s)

Totally edentulous in one jaw

Totally edentulous in both jaws

NOo oD

Different dichotomies of this dental status variable were
used as dependent variables in multivariate analyses using
the following as independent (explanatory) variables:

Gender, male (reference category); female
Age, in years, used as a continuous variable
Manital status, married or cohabiting (ref. cat.); other status

Residence, in Denmark: Living in Copenhagen (+Fredriks-
berg), Arhus, Alborg or Odense with suburbs (ref. cat.);
other residence, Sweden: Living in Stockholm, Géteborg,
or Malmo with suburbs (ref. cat.); other residence

ACTA ODONTOL SCAND 58 (2000)

Income, <100,000; 101,000-150,000; 151,000-200,000;
201,000-250,000; 251,000-300,000; 301,000—350,000;
351,000-400,000; >400,000 per year in Danish or

Swedish crowns, used as a continuous variable

Education, long = more than 9 years of schooling (ref. cat.);
shorter education

Occupation and  socioeconomic class, not working, including
retirees (ref. cat.); blue-collar worker; white-collar worker;
entrepreneur

Two attitudinal variables were constructed from
answers on VAS scales, as in a previous study (7): dental
appearance and dental function. The coding gave a
possible value for each variable ranging from 2 to 28
(higher value =a more positive attitude). Each variable
was used as a continuous one.

The chi-squared test was used for bivariate testing of
differences between groups. Multivariately, logistic regres-
sion models were used.Cook distances were calculated for
detection of influential outliers. Classification plots were
inspected. Total chi-square was calculated for model
significance.

Results

There was a certain resemblance between the Danish
group and the 10 years older Swedish group with regard to
edentulousness (Table 1). On the other hand, there were
also great differences. The Danes had more removable
dentures and the Swedes had more fixed partial dentures.
For the comparable age groups 55-69 years, the difference
between the countries was striking. Among Swedes, 72.4%
had all teeth remaining, missing teeth replaced by fixed
prosthodontics, or only one or two single missing teeth not
replaced (categories 1-3). The corresponding figure for the
Danes was only 44.3% (P<0.001). Among Danes, 34%
were wearing removable denture(s) (categories 35-7)
compred with 14.8% of Swedes (P < 0.001).

In a logistic regression model with the best dental
condition (categories 1-3) compared to the others as the
dependent variable, the relative risks for NOT belonging
to categories 1-3 was calculated for the independent
variables (Table 2). The pattern was quite different for the
two countries. Among Danes, income and education were
statistically highly significant variables; among Swedes
these were insignificant. In Sweden a positive attitude
toward the importance of dental appearance was sig-
nificantly associated with a higher risk for not belonging to
the categories with the best dental status. In Denmark this
variable was insignificant.

In the model with the poorest dental categories (5-7)
compared to the others as the dependent variable, the
pattern was more or less the same (Table 3). However, in
the Swedish material, residence and income (but not
education) now showed a weak significant association with
the dependent variable, as did residence among the Danes.
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Table 1. Dental conditions in Danes aged 45-69 years, in Swedes aged 55-79 years, and in the age group 55-69 years in Denmark and

Sweden. Percentage figures in groups

Dental conditions in Denmark and Sweden

Age group 4569

Age group 55-79

Age group 5569 years

years in Denmark years in Sweden in Denmark in Sweden

(n=862) (n=667) (n=455) (n=457)
1. All teeth remaining 30.0 18.2 19.2 23.4
2. All missing teeth replaced by fixed prosthodontics 34 12.7 3.6 14.1
3. One or two single teeth missing and not replaced 23.9 34.0 21.5 34.9
4. Several teeth missing and not replaced 18.5 13.8 21.7 12.9
5. Wearing removable partial denture(s) 11.2 7.5 15.2 5.2
6. Totally edentulous in one jaw 6.4 6.8 9.4 4.8
7. Totally edentulous in both jaws 6.2 6.9 9.4 4.8

The attitudinal variable “dental appearance” in this model
was significant in both Denmark and Sweden.

Discussion

Discussion of materials and methods

A percentage of non-responders, around 30-35%, is
what must be accepted for questionnaire studies nowadays
in Scandinavia (19, 20). The somewhat higher percentage
of non-responders in the Swedish material can be
attributed the fact that they were 10 years older than
those in the Danish material.

In descriptive epidemiology, percentages of non-
responders such as those in the present study mean that
the results are often not inferentially representative of the
total population concerning point estimates. Regarding
dental conditions, it has been reported earlier from studies
of older age groups that non-participants had poorer
conditions compared to those participating in the studies

(21, 22). The non-participants in Sweden, interviewed by
telephone, were more frequently edentulous than the
participants.

The percentage figures for the different dental cate-
gories must therefore be considered as not exactly correct
for the studied age groups in Denmark and Sweden. For
example, the percentage of edentulous subjects is probably
higher in the population compared to the group of
participants. This could also be concluded from compar-
ing the present Danish data with the results of a Danish
general health study performed a few years ago (14). This
study, which included some dental variables, used an
expensive home interview technique and for that reason
had a much lower percentage of non-participants. The
different results indicate clearly that the percentage of
edentulous subjects is a bit too low in the present study.

However, there is no indication that the groups of non-
responders in Denmark and Sweden should differ
significantly. Furthermore, the observed difference in
dental status between Denmark and Sweden in the
comparable age groups (Table 1) is so great that it cannot

Table 2. Logistic regression analyses of the Danish group aged 4569 years and of the Swedish group aged 55-79 years with “all teeth
remaining, all missing teeth replaced by fixed prosthodontics, or one or two single teeth missing and not replaced” (status categories 1-3)
compared to the others as the dependent variable in each model. Odds ratios (OR) given for the relative risks for NO'T belonging to the group
with the best dental conditions (categories 1-3). P-values for the significant independent variables. N.S. = not significant

Danish group 4569 years (n = 677)

Swedish group 55-79 years (n = 442)

Independent variables OR Sign. OR Sign.
Gender 0.81 N.S. 0.65 N.S.
Age 1.08 0.000 1.07 0.000
Marital status 1.29 N.S. 1.19 N.S.
Residence 1.00 N.S. 1.17 N.S.
Income 0.75 0.000 0.87 N.S.
Education 1.49 0.031 1.03 N.S.
Occupation and socioeconomic class
(not working = ref. cat.)

Blue-collar worker 1.27 N.S. 1.80 N.S.

White-collar worker 1.07 N.S. 1.08 N.S.

Entrepreneur 2.03 N.S. 2.12 0.045
Dental appearance 1.02 N.S. 1.05 0.009
Dental function 1.01 N.S. 1.01 N.S.

Model chi-squared = 115.6
P=0.000

df=11

Model chi-squared = 50.5
df=11 P=10.000
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Table 3. Logistic regression analyses of the Danish group aged 4569 years and of the Swedish group aged 55-79 years with wearing
removable denture(s) or being totally endentulous in one jaw or both jaws (categories 5—7) compared to the others as the dependent variable in
each model. Odds ratios (OR) given for the relative risks for wearing removable denture(s) or being totally edentulous in one or both jaws

(categories 5—7).

P-values for the significant independent variables. N.S. = not significant

Danish group 45-69 years (n = 677)

Swedish group 5579 years (n = 442)

Independent variables OR Sign. OR Sign.
Gender 0.77 N.S. 0.70 N.S.
Age 1.07 0.001 1.09 0.000
Marital status 1.65 N.S. 1.65 N.S.
Residence 1.61 0.027 2.09 0.031
Income 0.80 0.005 0.75 0.027
Education 2.13 0.001 1.44 N.S.
Occupation and socioeconomic class
(not working = ref. cat.)

Blue-collar worker 0.89 N.S. 1.86 N.S.

White-collar worker 0.73 N.S. 1.34 N.S.

Entrepreneur 0.31 0.048 2.19 N.S.
Dental appearance 1.04 0.028 1.07 0.014
Dental function 1.01 N.S. 1.01 N.S.

Model chi-squared = 114.8 Model chi-squared = 59.9
df=11 P=10.000 df=11 P=10.000

be explained by differences between the groups of non-
responders.

For analyses of the influence of background factors on
the dental conditions, the percentage of responders is
satisfactory. Among epidemiologists it is well known that a
higher percentage of non-responders might even be
beneficial. This is because the inclusion of persons with
only minor interest in participation involves an increased
risk of introducing less reliable data in the material.
However, on the other hand, self-assessment of dental
conditions among participants in questionnaire studies has
previously been shown to provide valid data (23, 24).

Besides the high percentage of non-responders, there
was also a fairly high internal non-response in both the
Danish and the Swedish material. This gives lower n-
values in the multivariate analyses. Still, the remaining
number of subjects was sufficient for the analyses.

When interpreting the odds ratios in the multivariate
models it should be noted that the value shows the
influence for each step of the scale. For example, an odds
ratio of 1.07 for age means a risk increased by 7% for each
additional year. One should also keep in mind that an
odds ratio below 1 can be as large as one above 1. For
example, 0.5 is equal to 2—the only difference is the
direction of the association.

Discussion of results

The better dental status in Sweden and the poorer
status in Denmark can be attributed to several differences
between the countries. In Denmark, there has been no real
dental insurance; only a few basic treatment items have
been included in the Danish general health insurance. In
Sweden, a Public Dental Health Service was built up
during the 1940s and 1950s with low fees for all kinds of
treatment. The goal of the all-encompassing dental

insurance, introduced in 1974, was to make good dentistry
available to all citizens. On this point the Swedish dental
health policy has obviously been successful, since income
and education levels were insignificant in the model with
the best dental categories as the dependent variable (Table
2). In the model with wearing removable dentures as the
dependent variable (Table 3) education was also insignif-
icant, and income showed only a weak correlation. In the
Danish material, the income and education variables were
significantly associated with dental conditions in both
models.

In this context it should be remembered, however, that
income differences tend to be smaller in older age groups,
and that the Swedish group was 10 years older than the
Danish one. On the other hand, in the Swedish material
education was an insignificant variable in both models. In
the Danish material, education was highly significant with
an OR of 2.13 in the model with the poorest dental
conditions as the dependent variable.

In Denmark, unlike Sweden, there is no public dental
health service for the ordinary adult citizen. Also unlike
Sweden, denturists are authorized in Denmark to make
removable dentures. This is probably a factor that has
directed prosthodontic treatment in Denmark towards
more removable dentures.

There are also obvious differences in social patterns
between the two countries. In Table 2 there is an inverse
social gradient in Sweden with a probability above 2 for
entrepreneurs belonging to the poorest group. In Table 3
the relative risk for a Danish entrepreneur belonging to the
poorest group is only one-third compared to those not
working. When interpreting these results it should be
remembered that income was controlled.

Hypothetically, the poorer dental conditions in Den-
mark could mean that Danes on average spend less money
than Swedes on dental care. As there is no general dental
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insurance in Denmark, it is difficult to get detailed
information about the total cost of dentistry in Danish
society. But according to available sources (25, 26), the
total cost of dental care per adult citizen is about the same
in both countries. Thus, the different dental care systems
secem to give the Danish population poorer dental
conditions than the Swedish population, although the
average cost of treatment is about the same. It 1s well
known that the fees for fixed prosthodontics are much
higher in Denmark than in Sweden, making it possible
only for wealthier people to demand such extensive
treatment. Evidently, Danes pay much more money for
dental care out of their own pockets than do Swedes.

In both countries, the attitudinal variable “dental
appearance” was significantly associated with wearing a
removable denture. This was also a finding in a previous
study (7). It indicates that considering dental appearance
important might have been a reason for the choice of a
removable denture instead of preserving a dentition with
many fillings.

Compared to the earlier Swedish study using the same
questionnaire technique (5), the dental conditions in this
new Swedish material, 10 years older than the previous
one, were equal or even better. This finding calls for some
explanation. First of all, different samples will always mean
different values. For each value there is also a confidence
interval, the size of which depends on the size of the
sample. Longitudinally, only small changes in dental status
have been noted for most groups in Swedish society during
the last decade (27, 28). In the present material, compared
to the group studied about 10 years erlier, there was also a
higher percentage of non-participants with a presumably
poorer dental status than among the participants. Another
factor possibly explaining the better status than might have
been expected is the well-known fact that subjects with
poorer dental status have died earlier than those with
better dental status. This was true at least in the past
(29, 30).

The various prevalence figures can always be discussed.
However, there is no doubt that there are real differences
in dental conditions between Denmark and Sweden.
There are also obvious differences in the patterns of
socioeconomic factors associated with these differences.
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