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Abstract

Objective: The objective of the present study is to analyze how two dimensions
of social position, education and social class, are associated with oral health among
generally healthy, community-dwelling persons over the age of 80 years. Methods:
The present investigation is based on a sample of 157 community-dwelling
individuals from The Kungsholmen Elders Oral Health Study (KEOHS) and included
data from interviews and orai examinations. Social position was measured by
education and social class. Oral health was measured by active coronal caries,
active root caries, edentulism and use of dental sen/ices. Results: The primary
findings of the adjusted multivariate logistic regression analysis were that, compared
to persons who had been in higher positions, persons who had been blue-collar/
white-collar workers had significantly greater odds of having coronal caries and
high, but nonsignificant odds of being edentulous. Further, persons with eiementary/
medium education tended to forego regular dental services more than persons
with high education. Conclusion: The study identified social inequalities in oral
health even in a population of independently living, generally healthy very old
Swedes and in a country where the pubiic health policies have tried to minimize
these inequalities.
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Introduction
Research has consistently shown

social inequalities in health within
the general adult population (1). The
effect of social inequalities accumu-
lates throughout the life-course be-
cause of different exposures to social,
economic and environmental circum-
stances, health care, nutrition and
educational opportunities (2). Conse-
quently, studies of social inequality
in health among old people offer an
excellent opportunity to investigate
the strength of early and adult life
socioeconomic exposures on health
in old age.

Numerous studies have shown
strong associations between aspects
of social position and oral health sta-
tus (3-11) as well as in the utilization
of dental services among old people
(3,5,8,11-13). It may be of special in-
terest to investigate these patterns

among the well functioning oldest-
old because these persons may be
seen as exceptional in that they have
lived beyond normal life expectancy
and in some ways may appear to be
a "biological elite" (14).

Only a limited number of investi-
gations, however, have included per-
sons aged 80 and over (6,9,10,15-18),
and almost all of these studies have
used self-reported oral health as out-
come measures. Accordingly, the
measures of oral health have been
limited to more "hard" measures
such as number of teeth (9), anterior
open tooth spaces (15), and an index
based on number of teeth, dentures,
fillings, crowns or bridges (10), all
outcome measures which develop
throughout the life-course. To the
knowledge of the authors, only four
studies, which included the oldest-
old, based their analyses on a clini-

cal oral examination and used current
caries as an outcome measure (6, 16,
18, 19). Three of these investigations
included only one measure of social
position, which was education. These
investigations found that education
was not related to caries (6, 16, 18),
while the study by Aviund et al. (19)
included both education and social
class and found an association be-
tween social class and coronal caries.

Some of the contradictory evidence
may be a result of differences in the
conceptualization and measurement
of social position. School education
and vocational training are primarily
related to childhood and youth; occu-
pation and income are more related to
the working ages; while material
wealth reflects the accumulation of liv-
ing conditions throughout the life-
course (20). The choice of con-
ceptualization and measurement of
social position in oral health research
reflects the thinking about pathways
between social conditions and health
(21). The measurement of social posi-
tion by education facilitates the iden-
tification of pathways within the in-
dividual, such as knowledge. The
measurement of social class may
stimulate the identification of path-
ways linked to the social structure of
the society. The measurement of mate-
rial wealth in old age may reflect both
the present economic situation and the
accumulation of living conditions and
economic assets throughout the life
course. These pathways do not ex-
clude each other, and the use of sev-
eral indicators of social position in
health surveys has been recom-
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mended. (22). It may thus add to an
understanding of oral health in old
age to analyze how different mea-
sures of social position influence the
health of the oral cavity.

It is possible that indicators of so-
cial position, which are related to liv-
ing conditions throughout life, are
more strongly associated with oral
health in old age than are measures
that primarily reflect that which oc-
curred more recently. The overriding
implication is that current social dif-
ferences in oral health status are
largely the result of dental health care
and oral health behaviors that took
place prior to the period of study. This
implies that observed differences in
some aspects of oral health may have
their origin in socioeconomic condi-
tions rooted in the distant past, while
differences in other aspects of oral
health may originate in more recent
socioeconomic differences.

All of the aforementioned studies
on social position and oral health
(6,16,18,19) had a broader research
objective: They included the social
position variables as covariates and
they did not have a special focus on
the associations between different
measures of social position and oral
health. Thus, none of the studies has
had direct focus on the strength of
different social position variables on
oral health in an old-old well-func-
tioning population.

The aim of the present study is to
analyze how two dimensions of so-
cial position, education and social
class, are associated with oral health
among generally healthy, community-
dwelling persons over the age of 80
years. First, the analyses have been
limited to a population of indepen-
dent living, generally healthy old-old
people. Second, two oral health mea-
sures: 1) a measure of oral health
which develops throughout life
(edentulism) and 2) a measure reflect-
ing more current oral health (active
caries), have been used.

Methods
The Kungsholmen Elders Oral

Health Study (KEOHS) is based on
The Kungsholmen Project, which is a
longitudinal, population-based study

with extensive data about physical,
medical, social, and psychological
conditions from a cohort of older
adults residing in Kungsholmen, an
area in central Stockholm with a high
percentage of elderly residents (23).
The first and second follow-up exami-
nations were conducted during 1991-
93 and 1994-96. During the second
follow-up the KEOHS enrolled gener-
ally healthy, community-dwelling
older adults over the age of 80 years
who were then current participants
in the parent project. Generally
healthy persons were defined as in-
dividuals whose physical, medical,
and mental status allowed them to
travel to and participate in a compre-
hensive oral health examination con-
ducted in a local clinical setting. Per-
sons who were homebound or lived
in a nursing home were excluded.

As a majority of the study partici-
pants lived in this area for most of
their lives, it is likely that they have
had access to public dental care free
of charge when they grew up, since
the public school dental service was
established in Kungsholmen as early
as in 1918. They would also have been
affected by the National Dental Health
Insurance in Sweden, which was in-
troduced in 1974.

The coordinator of the Kungs-
holmen Project identified a total of 296
project participants as potentially eli-
gible for the KEOHS. Of these, 159
(54%) persons participated in the oral
health study. Reasons for non-partici-
pation included refusal (n=71), illness
(n=44), inability to contact the identi-
fied individual (n=5), death prior to
being contacted (n=6), failure to keep
scheduled appointments (n=4) and
other miscellaneous reasons (n=7).
The analyses are based on the 157
participants without missing data on
any of the included variables.

Among the 157 study participants,
127 were dentate and 30 were totally
edentate. The dentate study partici-
pants did not differ from the edentate
with regard to gender, age, social
class, cognitive function, functional
ability. However, the edentate were
significantly more likely not to use
dental services regularly compared to
the dentate (p<0.001).

The KEOHS study included an
interview and a clinical oral exami-
nation. The interviews used a struc-
tured questionnaire about demo-
graphics, diet, lifestyle, and dental
habits. The oral examination col-
lected information on a wide array of
clinical parameters including caries
and periodontal status, occlusion
and oral function, dental prosthesis
status, and taste detection and recog-
nition thresholds. Prior to the inter-
view and examination, all eligible
subjects signed a consent form ap-
proved by the Institutional Review
Boards of the applicable institutions.

The caries examination was con-
ducted by one of three standardized
examiners using previously defined
visual, tactile criteria for coronal and
root caries (24,25). Mobile dental
equipment was used, and radio-
graphs were not obtained. The oral
cavity was illuminated, and the teeth
were dried using air syringes and
when necessary cleaned with gauze
prior to the caries examination. The
examiners participated in calibration
sessions before and during the data
collection period. The calibration ses-
sions were conducted by the senior
dental advisor (standard) and in-
cluded demonstration of the stan-
dardized diagnostic criteria prior to
the beginning of the study followed
by clinical practice sessions. For the
calibration sessions, each examiner
and the senior dental advisor exam-
ined the same subjects. Repeat exami-
nations were performed only in a lim-
ited number of study participants be-
cause of the length of the dental ex-
amination for these very old subjects;
consequently, estimates of examiner
reliability are not available.

Frank carious cavitation of coro-
nal surfaces was sufficient for a diag-
nosis of caries. For carious lesions
without frank cavitation, additional
diagnostic criteria were employed.
The criteria for coronal caries in pits
and fissures required that the explorer
"catch" after insertion with moderate
to firm pressure and that the catch can
be accompanied with softness at the
base of the area, opacity adjacent to
the area, or softened enamel adjacent
to the area. For smooth areas on the
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facial and lingual surfaces, as well as
proximal surfaces where there was no
adjacent tooth, coronal caries was
defined as a decalcified or white spot
with enamel softness. For proximal
coronal surfaces unavailable to direct
visual-tactile examination, coronal
caries was defined as a discontinuity
of the enamel in which the explorer
both caught and detected softness. For
root surfaces, both cavitated and dis-
colored areas without cavitation were
diagnosed as carious if the soft floor
or base yielded to a moderate pres-
sure from the tip of the explorer. Care
was taken to classify as carious only
those root lesions that had a softness
greater than the surrounding cemen-
tum.

Main Outcome Measures
Main outcome measures based on
the clinical examination.
Active coronal caries (yes vs. no)
Active root caries (yes vs. no)
Edentulism (no teeth vs. teeth)
Main outcome measures based on
data from the interview.
Regular use of dental services (one or two
times every or every other year vs. less
regularly)
Social position was measured by:
School education: Low (2-7 years), me-
dium (8-10 years) and high (11 +
years). These three categories of school
education were chosen for two rea-
sons: 1) Because this gave three nearly
equally sized groups, and 2) because
it makes sense to make these catego-
ries. In the beginning of the 20th cen-
tury a rather large proportion of per-
sons had only elementary school edu-
cation (7 years or less), others com-
pleted "high school" (8-10 years) and
some had more than 10 years of edu-
cation. Social class: The procedure for
the measurement of social class was
based on data about former profes-
sion, working tasks and position ob-
tained using a standard question-
naire. Social Class 1 includes those
in leading positions, professionals
with university degrees and owners
of business enterprises with employ-
ees. Social Class 2 is comprised by
"white-collars workers" on a low and
medium level and Social Class 3 in-
cludes "blue-collar workers". The

measurement is based on the Swed-
ish Classification introduced in 1974
and revised in 1982 (26). The primary
aim of this classification was to dis-
tribute the economically active popu-
lation by occupation and employment
conditions based primarily on the
normal trade-imion affiliation and the
customary education requirements of
the respective occupation (26,27). Oc-
cupation is based on the main occu-
pation held for most years during the
person's working life. Homemakers
are classified according to their
husband's occupation. The main oc-
cupation of the deceased spouse was
considered for widows who had not
had an occupation of their own.

Covariates
The main focus of this study is on

the influence of measures of social po-
sition on oral health. Consequently
the following covariates, which are
known to be related to social position
and oral health, have been included.

Age ( >85 vs. 80-85)
Gender (male vs. female)
Cognitive function was assessed by
the Mini Mental State Examina-
tion (MMSE) (28), which is a brief
multi-item screen with a 0-30 scor-
ing range. It seeks information on
6 aspects of cognitive function: ori-
entation for time and place, repeti-
tion, concentration, short term
memory, language and praxis. For
this study the MMSE scores were
grouped into three categories 17-
23,24-26,27-30, with higher scores
indicating better cognitive func-
tioning.

Functional ability measured at the
first follow-up of the parent study
by a global question about loss of
ability or hobby which was man-
aged earlier, i.e.sustained good
functional ability vs. decreased
functional ability.
Smoking (ever vs. never).
Number of teeth (1-13,14-20,21+).
Number of crowns (0-3,4-8,9+).

Statistical Analysis
Crude logistic regression analyses

were performed with the oral health
indicators as dependent variables
and the individual social position
measures as independent variables.
The social position variables with sig-
nificant (p<0.05) or a tendency to as-
sociations with the outcome measures
(p<0.20) or with an odds ratio > 1.5
were then incorporated as indepen-
dent variables in the multivariate lo-
gistic regression model. The potential
confounders were then added group-
wise to the model. The SAS procedure
PROBIT with the logit link function
was used for all logistic regression
analyses. Cochrans test for linear
trend was used to test for trend using
the absolute prevalences.

Results
Table 1 shows the distribution of

education and social class among the
old men and women. Significantly
more men had a higher education and
were in the upper social class com-
pared to women.

Table 2 shows the distribution of
different measures of oral health by
gender. The proportion of dentate

TABLE 1
Education and social class among the old men and women

Education
Elementary
Medium
High

Social class
Higher positions
White-collar workers
Blue-collar workers

Men
(n=54)

(13) 24%
(15) 28%
(26) 48%

(16) 33%
(17) 35%
(16) 33%

Women
(n=103)

(40) 39%
(37) 36%
(26) 25%

(4) 5%
(31) 36%
(51) 59%

0.014

0.001

* p describes differences between men and women by chi-square tests
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TABLE 2
Distribution of the oral health variables among men and women

Men
(n=54)

Women
(n=103)

Active coronal caries'
Active root caries'
No teeth
No regular use of dental services

(45)
(45)
(50)
(51)

49%
60%
18%
22%

(82)
(82)
(97)
(97)

45%
60%
19%
20%

0.684
0.979
0.934
0.776

' dentate only
* p describes differences between men and women by chi-square tests

study participants with active coro-
nal or root caries was relatively high.
Only one fifth of the study popula-
tion did not use dental services on a
regular basis. There were no notable
differences between men and women.

Table 3 shows the bivariate analy-
ses of social position in relation to oral
health and regular use of dental ser-
vices by logistic regression analysis.
The results show that more persons
with only an elementary school edu-
cation tended to have lost all of their
teeth (OR=1.6; 95% CI=0.6-4.1) and to
forego the regular use of dental ser-
vices compared to subjects with
higher education (OR=1.8; 95%
CI=0.7-4.7). Relative to participants of
higher social status, older adults who
had been blue/ white-collar workers
had nearly significant/ significantly
higher odds of having coronal caries
(OR=3.4; 95% CI=0.97-11.8/ OR=4.2;
95% CI=1.2-14.9), and tended to be
completely edentate (OR=5.3; 95%
CI=0.7-43.3/ OR=3.7; 95% CI=0.4-
31.8). In addition, older persons who
had been blue-collar workers tended
to not use dental services regularly
compared to persons of higher social

status (OR=1.7; 95% CI=0.4-6.5). None
of the social position variables were
related to root caries.

Table 4 shows the crude and ad-
justed odds ratios for education and
social class on coronal active caries.
The crude analyses show nearly sig-
nificant and significant positive as-
sociations between low/ intermediate
social class and active coronal caries
(OR=3.4; 95% CI=0.97-11.8/ crude
OR=4.2; 95% CI=1.2-14.9). The asso-
ciations show little attenuation when
adjusted by age, gender, functional
ability, cognitive function, smoking,
number of teeth, number of crowns
and regular use of dental services (ad-
justed OR=5.9; 95% CI=1.3-26.5/ ad-
justed OR=5.4; 95% CI=1.3-22.6). Edu-
cation was not positively related to
active coronal caries. The final model
includes variables which were related
to active coronal caries in one of the
preceding models (p<0.2 or OR=>
1.5) or which attenuated the associa-
tion between the social position vari-
ables and coronal caries. The result is
that social class, but not education, is
significantly related to coronal caries
in this population of old-old people.

The adjusted estimates in Table 5
show that persons with low educa-
tion and low social class tended to be
more likely to be edentate conipared
to persons with high education
(OR=1.9; 95% CI=0.6-6.2) and to per-
sons in higher social classes (OR=5.6;
95% CI=0.6-55.6). Although the asso-
ciation between social class and
edentulism was insignificant and
with very large confidence intervals
a linear trend test showed a margin-
ally significant dose-response rela-
tionship (p = 0.086), i.e. that persons
in blue-collar jobs had the highest
odds ratio and persons with white-
collar jobs an intermediate odds ratio
of edentulism compared to persons in
leading positions.

Table 6 shows the crude and ad-
justed odds ratios for education and
social class on no regular use of den-
tal services. Although the estimates
are non-significant with very large
confidence intervals, the results con-
sistently show that people with low
education have higher odds of not
using dental services regularly than
persons with higher education. The
associations varied little when ad-
justed by age, gender, functional abil-
ity, cognitive function, smoking and
edentulism. Compared to persons
with high education the adjusted
odds ratios for persons with elemen-
tary /medium education on regular
use of dental services are: OR=2.3;
95% CI=0.5-n.5/ OR=2.7; 95%
CI=0.5-13.7. No consistent associa-
tion was seen between social class
and regular use of dental services.

TABLE 3
Crude odds ratios (95% CIs) for indicators of social position on poor oral health

and no regular use of dental services
No regular use of

Active coronal caries Active root caries No teeth dental services

Education
Elementary
Medium
High

Social class
Blue-collar workers
White-collar workers
Higher positions

0.6 (0.3-1.5)
1.0 (0.4-2.3)
1.0

3.4 (0.97-11.8)
4.2 (1.2-14.9)
1.0

1.1 (0.5-2.7)
0.7 (0.3-1.7)
1.0

1.2 (0.4-3.6)
0.8 (0.3-2.6)
1.0

1.6 (0.6-4.1)
0.5 (0.2-1.6)
1.0

5.3 (0.7-43.3)
3.7 (0.4-31.8)
1.0

1.8 (0.7-4.7)
1.1 (0.4-3.1)
1.0

1.7 (0.4-6.5)
0.8 (0.2-3.7)
1.0
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TABLE 5
Odds ratios (95% CI) for education and social class on edentulism

by multivariate logistic regression analysis (n = 157)

Education
Elementary
Medium
High

Social class
Blue-collar
White-collar
Higher positions

Age (older vs. younger)

Gender (men vs. women)

Decreased functional ability vs.

Cognitive function
Low: 0-23
Medium: 24-26
High: 27-30

Smoking (ever vs. never)

Crude

1.6 (0.6-4.1)
0.5 (0.2-1.6)
1.0

5.3 (0.7-43.3)
3.7 (0.4-31.8)
1.0

sustained good

Model 1

1.4 (0.5-4.3)
0.3 (0.1-1.1)
1.0

5.2 (0.6-45.1)
4.4 (0.5-39.4)
1.0

Model 2

1.8 (0.6-5.9)
0.3 (0.1-1.3)
1.0

7.1 (0.8-67.0)
6.1 (0.6-57.7)
1.0

1.6 (0.6-4.2)

1.9 (0.7-5.2)

Model 3

1.7 (0.5-5.8)
0.2 (0.0-1.1)
1.0

5.6 (0.6-56.6)
4.3 (0.4-43.8)
1.0

1.6 (0.6-4.7)

1.6 (0.5-4.9)

1.3 (0.4-4.0)

1.1 (0.3-4.0)
1.2 (0.3-4.6)
1.0

Model 4

1.9 (0.6-6.2)
0.3 (0.1-1.5)
1.0

5.6 (0.6-55.6)
5.0 (0.5-49.3)
1.0

1.5 (0.5-4.0)

1.5 (0.5-4.6)

-

1.7 (0.6-4.9)

Model 1: Includes both measures of social position
Model 2: Adjusted by age and gender
Model 3: Adjusted by age, gender, functional ability and cognitive function
Model 4: Adjusted by smoking

Discussion
The primary finding of the present

study is that two measures of social
position are differently related to ac-
tive caries and to regular use of den-
tal services. A measure of education
reflecting early life experiences tends
to be related to regular use of dental
services, whiie a measure of social
class reflecting the working ages is
significantly related to coronal caries.

The findings suggest that very old
Swedes with low education tend to
be less likely to visit the dentist regu-
larly compared to their more educated
counterparts. The estimates are not
significant, but the strength of the
findings are supported by the agree-
ment with several other studies
(12,29,30).

From a life-course perspective, the
level of education usually reflects a
characteristic representing the tran-
sition from a social position largely
received from parents to an achieved
social position as an adult. Educa-

tional success also provides informa-
tion about the likelihood of future suc-
cess, as higher levels of education gen-
erally are predictive of better jobs,
higher incomes, better housing and
better working conditions (20). It is
likely that education reflects other
important factors related to orienta-
tion toward preventive dental services
such as knowledge, attitudes and the
value placed on oral health, factors
which are known to be related both to
education and use of services (12).
Further, education may serve as an
indicator of life-course socioeconomic
position and may determine indi-
vidual membership in certain subcul-
tures of societies with their own
norms about oral health, not governed
by individual knowledge (30). It is of
special interest that education early
in life may play such an important
role in the use of services even more
than half a century later.

Occupation influences living con-
ditions in adult life and represents the

major structural link between educa-
tion and income. Educational experi-
ences are important in determining
what sorts of employment are avail-
able, and this employment then
largely determines level of income. In
the present study, social class based
on occupation was related to coronal
caries after controlling for educational
level, which suggests that effects be-
yond those of individual attributes
related to education might be in-
volved. Social class measured by oc-
cupation is indicative of health-re-
lated concomitants of the job, e.g.,
variations in control over the work-
place or differing reward structures
but may also be seen as proxy indica-
tors of income, representing the abil-
ity to pay for restorative and
prosthodontic care. Thus, social in-
equalities of the working ages can be
associated with oral health status in
old age. This suggests that the mea-
sure of social class is a stronger indi-
cator of social position throughout life
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TABLE 6
Odds ratios (95% CIs) of education and social class on no regular use of dental services by multivariate logistic

regression analysis (n = 157)

Education
Elementary
Medium
High

Social class
Blue-collar
White-collar
Higher positions

Crude

1.8 (0.7-4.7)
1.1 (0.4-3.1)
1.0

1.7 (0.4-6.5)
0.8 (0.2-3.7)
1.0

Model 1

1.9 (0.6-6.2)
1.0 (0.3-3.4)
1.0

1.3 (0.3-5.7)
0.8 (0.2-3.7)
1.0

Model 2

2.6 (0.7-9.0)
1.2 (0.3-4.2)
1.0

1.8 (0.4-8.5)
1.1 (0.2-5.3)
1.0

Model 3

2.6 (0.7-9.2)
1.2 (0.3-5.2)
1.0

2.0 (0.3-12.3)
1.1 (0.2-5.3)
1.0

Model 4

2.6 (0.7-9.2)
1.2 (0.3-4.5)
1.0

1.5 (0.3-7.4)
0.9 (0.2-4.6)
1.0

Model 5

2.3 (0.5-11.5)
2.7 (0.5-13.7)
1.0

0.5 (0.1-3.5)
0.3 (0.0-2.2)
1.0

Age (older vs. younger)

Gender (men vs. women)

Decreased functional ability vs. sustained good

Cognitive function
Low: 0-23
Medium: 24-26
High: 27-30

Smoking (ever vs. never)
No teeth vs. teeth

1.7 (0.7-4.5) 1.6 (0.5-4.5)

1.9 (0.7-5.2) 1.7 (0.6-5.1)

2.1 (0.7-6.2)

2.4 (0.7-8.8)
0.9 (0.2-3.5)
1.0

1.6 (0.6-4.2) 1.5 (0.5-5.1)

1.5 (0.5-4.6) 1.3 (0.4-4.7)

1.7 (0.6-4.7)
30.0 (8.1-111.8)

Model 1: Includes both measures of social position
Model 2: Adjusted by age and gender
Model 3: Adjusted by age, gender, functional ability, and cognitive function
Model 4: Adjusted by age, gender and smoking
Model 5: Adjusted by age, gender and edentulousness

in relation to coronal caries than edu-
cation. These findings are underlined
by the fact that educational level does
not even tend to be related to dental
caries in the present sfudy.

The finding that lower and inter-
mediate social class fend to be associ-
ated with edentulism is in agreement
with several ofher sfudies fhaf in-
cluded very old people (6,9,10,15).
This is not surprising. If is likely fhaf
social posifion is relafed f o norms and
values and has had a sfrong influence
on fhe choice befween exfracfion of
feefh and ofher fypes of denfal care
fhroughouf life in Sweden, af leasf
unfil fhe Denfal Health Care Reform
was infroduced in 1974 (32).

Mulfivariafe analyses were used,
wifh bofh educafion and occupation
as covariafes. From a fheorefical poinf
of view if mighf be problemafic f o freaf
occupafion as a confounder for fhe
influence of educafion, as if is an ef-
fect of educafion and mediafes ifs im-
pacf. However, fhe purpose of fhe

analysis was fo idenfify occupafional
effecfs beyond fhose of educafion. The
analyses also showed fhaf educafion
did nof modify fhe effecf of occupa-
fion on oral healfh.

Several aspecf s of fhe sfudy should
be faken info considerafion in fhe in-
ferprefafion of fhe sfudy's resulf s. The
sfudy populafion was resfricfed fo
communify-dwelling, generally
healfhy older adulfs. If is obvious fhaf
fhe findings regarding oral healfh
would have been nofably different
had fhe analyses included funcfion-
ally dependenf or insfifufionalized
individuals of fhe same age.

The size of fhe sample sefs con-
sfrainfs on fhe complexify of fhe
analyses fhaf could be underfaken. If
should be kepf in mind, however, fhaf
dafa of fhe fype represenfed in fhe
currenf sfudy are difficulf and expen-
sive fo coUecf and, as a consequence,
are relafively rare in fhe liferafure.
Despife fhe limifafions imposed by
size, fhe sfudy nonefheless allows a

firsf glimpse info fhe complex infer-
acfion befween differenf measures of
social posifion and oral healfh in a
generally healfhy very old commu-
nify-dwelling populafion.

The sfafisfical power was limifed
because of fhe relafively small cell
sizes. Consequenfly, findings wifh
high odds rafios, which did nof
achieve sfafisfical significance af fhe
0.05 level, e.g., indicating a fendency
fo an associafion befween educafion
and regular denfal visifs, have been
presenfed. If is evidenf fhaf fhis sfraf-
egy causes an increased likelihood
fhaf befa-errors occurred during fhe
process. Therefore, fhe findings of fhe
sfudy should be faken wifh some cau-
fion and should be viewed in ferms of
hypofhesis generafion rafher fhan
hypofhesis fesfing.

If is a sfrengfh of fhe sfudy fhaf fhe
oral healfh measures include bofh
clinically observed and self-reporf
dafa, fhaf fhe examiners of caries were
sfandardized fo caries criferia and
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fhaf fhey parficipafed in calibrafion
sessions prior fo and during fhe sur-
vey. Oral disease is mosf likely fo be
underesfimafed given fhe sfringenf
criferia used fo diagnose coronal and
roof decay as well as fhe lack of ra-
diographs fo idenfify proximal le-
sions. The number of remaining feefh
is a widely used indicafor of oral
healfh (8,33) which is considered fo
be reasonable, because if is easy fo
define and nof subjecf fo personal
judgmenfs (5). In fhe opinion of fhe
aufhors, fillings and missing feefh
reflecf an old person's denfal care his-
fory in a life-course perspecfive,
whereas acfive caries rafher reflecfs a
disease fhaf is presenf now, although
if could be a slowly progressing le-
sion. There is a possibilify of freaf-
menf bias for persons of fhis age. If
fhere is a leak nexf fo a filling wifh a
lif f le secondary caries, if may nof nec-
essarily warranf freafmenf. However,
if is beyond fhe scope of fhe presenf
paper fo assess freafmenf need.

The fwo measures of educafion
and social class based on occupafion
are generally recommended as useful
indicaf ors of social posifion in elderly
populafions (34,35). The measure of
educafion is among fhe mosf widely
used indicafors of social posifion
(35,36), because of ifs ease of measure-
menf, applicabilify fo persons nof in
fhe acfive labor force, sfabilify over
adulf life span regardless of changes
in life expecfancy and associations
wifh numerous healfh oufcomes.
However, educational level may be a
less sensifive measure for evaluafing
fhe magnifude of social inequalifies
in healfh and if has been shown fo be
less predicfive fhan social class of
ownership of capifal assefs (35). If is
obvious fhaf higher income and finan-
cial assefs during working ages also
fo a higher degree fhan educafion pro-
vide fhe opporfunify for beffer pen-
sions affer refiremenf.

The used measure based on long-
esf held occupafion is rough as if in-
cludes persons who have spenf all
fheir career af fhe same level and per-
sons who have worked their way up
or down fhe career level. However, an
earlier sfudy showed fhaf pafferns of
associafion befween occupafion and

various healfh measures, including
oral healfh, were in fhe same direc-
fion when longesf held occupafion
and lasf held occupafion were used
as oufcome measures (37). The mea-
sure of social class based on occupa-
fion has been widely used in Euro-
pean public healfh surveillance and
research (35,36). Disfincfions befween
social classes are based on a graded
hierarchy of occupafions ranked ac-
cording fo skills. These schemes have
proven fo be powerfully predicfive of
inequalifies in morbidify and morfal-
ify. In fhe case of refired persons, ap-
proaches fo measuring fhis usually
rely on proxy measures, e.g., lasf or
longesf-held occupafion. A Brifish
sfudy indicafes fhaf measures based
on lasf occupafion are predicfive of
chronic illness in refired people (38).
A recenf sfudy also showed high in-
fer-rafer agreemenf in measures based
on occupafion (39). Women who had
been housewives fhroughouf life were
classified according fo fheir
husband's occupafion. The aufhors
believe that this is justified in fhis very
old populafion, as sfudies of social
class inequalifies in healfh have
shown sfronger associafions befween
married women's healfh and fheir
husband's class versus fheir own
class (40).

There is a risk of misclassificafion
wifh regard fo fhe used measures of
fhe social posifion quesfions, because
of fhe long dme-span befween fhe fime
of educafion/occupafion and fhe dme
of fhe inferview. If mighf have been
beffer fo ask more precisely abouf
school exams or degrees or abouf ex-
acf jobs. On fhe ofher hand, fhere is
no reason fo believe fhaf fhis possible
misclassificafion is sysfemafic. An-
ofher possibilify could have been fo
gef fhe information abouf the social
indicators by registers. However, this
informafion is nof available for fhese
old age groups.

Because of fhe small sample size
fhe analyses were nof sfrafified by
gender, even fhough sfudies have
shown differenf associafions for men
and women. In one sfudy, Osferberg
et al. (4) found fhaf income was only
relafed fo oral healfh among men. In
anofher sfudy Osferberg et al. (41)

found fhaf among women educafion,
occupafion, and income were all re-
lafed fo oral healfh, whereas among
men educafion and income were nof.
Aviund et al. (37) found fhaf among
75-year-old men educafion and hous-
ing fenure, buf nof occupafion, were
relafed fo number of feefh. Among
women, educafion, occupafion and
income were all relafed fo number of
feefh. The presenf analyses were ad-
jusfed by gender. This did nof influ-
ence fhe resulfs.

In summary, fhe survey idenfified
social inequalifies in caries even in a
populafion of independenf living gen-
erally healfhy very old Swedes and
in a counfry where fhe public healfh
policies have fried fo minimize fhese
inequalifies. The finding was nof ex-
plained by regular use of services.
This would suggesf fhaf fhe amounf
and fypes of denfal freafmenfs pro-
vided per visif may be an imporfanf
facfor underlying fhis discrepancy,
i.e., fhaf cosf of denfal care may have
influenced fhe consumpfion of den-
fal freafmenfs for fhose of limifed
means. From a public denfal healfh
perspecfive, fhe organizafion of fhe
denfal healfh care delivery sysfem
and price subsidy for dental treat-
ment may be significanf mifigafing
facfors fhaf may improve oral healfh
care for independenfly living old
people.
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