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Abstract

Dental diseases such as dental caries and periodontal disease could well be seen as being behaviour-
related. The high prevalence of periodontal disease in the Finnish adult population mirrors the need
for improving oral health behaviours in a comprehensive manner. Thus far, scant attention has been
drawn to the underlying psycho-social factors that could, in part, explain oral health and oral health
behaviours. Deficiencies in oral health behaviour may also be indicative of an individual's poor health
behaviour in general. The aim of this study was to introduce the salutogenic approach, called sense
of coherence, into the domain of oral health and health behaviour.

The present study uses data from the nationally representative Health 2000 survey carried out in
2000-2001 by the National Public Health Institute of Finland. The subjects of this study numbered
4175 in article I, 4131 in article 11, 4039 in article III, and 4096 in article IV, and were 30- to 64-year-
old dentate men and women. The cross-sectional data was collected via home interviews, self-
administered questionnaires, or clinical examinations.

Sense of coherence was positively associated with oral health behaviours, such as dental
attendance and tooth-brushing frequency. In addition to tooth-brushing frequency, sense of coherence
was also positively associated with the level of oral hygiene. The association between sense of
coherence and level of oral hygiene weakened only marginally after controlling for tooth-brushing
frequency. A strong sense of coherence was strongly associated with a positive oral health-related
quality of life (OHIP). Sense of coherence was also associated with all of the OHIP sub-scales, and
the association was most evident in the psychological discomfort, psychological disability and
handicap sub-scales. Among males, health behaviours seemed multidimensional, whereas they
tended to be unidimensional among females. A strong sense of coherence was a common determinant
of healthy behaviours in general, as well as of a good subjective health status.

The present study recognizes the sense of coherence as a common health-promoting determinant
of oral and general health behaviours, good oral health, and a good oral health-related quality of life.
The results thus suggest that the role of psycho-social factors should not be underestimated in health
promotion.

Keywords: health behaviour, oral health-related quality of life, sense of coherence
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1 Introduction

Dental diseases such as dental caries and periodontal disease could well be seen as being
related to lifestyle. Clinical follow-up studies suggest that twice-a-day tooth-brushing,
regular dental attendance and the use of dental floss are largely capable of preventing the
progression of these diseases (Axelsson & Lindhe 1981, Axelsson et al. 1991, Rosling et
al. 2001 Axelsson et al. 2004). However, the increasing number of remaining natural
teeth, and a concurrent high prevalence of periodontal disease, in the Finnish adult
population emphasize the need to enhance preventive oral health behaviours (Tervonen
1988, Vehkalahti et al. 1991, Suominen-Taipale et al. 2004). During the past three
decades, however, no significant improvement has been made in these behaviours
(Vehkalahti et al. 1991, Murtomaa & Metséniitty 1994, Suominen-Taipale et al. 2004).

Positive oral health behaviours have been found to associate with female gender, high
socio-economic status, white ethnic group, absence of dental fear or anxiety (Nuttall
1997), and good oral health status (Norlen et al. 1991, Suominen-Taipale ef al. 2004), but
associations such as these cannot fully explain oral health behaviour differences between
individuals. Only minor attention has been given to possible underlying psycho-social
concepts that might also partly explain oral health and oral health behaviours. Oral health
behaviour deficiencies may also relate to an individual’s poor health behaviour in
general. Thus, acquiring psycho-social background information on oral health behaviour
might be proactive to the promotion of oral and general health.

Antonovsky’s theory of salutogenesis may be seen as a mechanism involved in the
achievement and maintenance of good somatic health. The theory seeks to explain health-
promoting factors as being distinct from the factors that cause the risks of specific
diseases. The theory’s central construct is the sense of coherence (SOC), which seeks to
explain the relationship between stressors and subjective evaluations of health. An
individual with a strong SOC has the ability to define life events as less stressful
(comprehensibility), to mobilize resources to deal with encountered stressors
(manageability), and to possess the motivation, desire and commitment to cope
(meaningfulness) (Antonovsky 1987a).

A strong SOC has previously been found to associate with positive general health
behaviours, such as healthy food choices (Larsson & Setterlind 1990), low alcohol
consumption (Midanik et al. 1992), and high frequency of physical activity (Hassmen et
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al. 2000, Kuuppeloméki & Utriainen 2003). In recent years, the theory has also been
introduced into dental science studies of adolescents (Freire et al. 2001, 2002), but no
large-scale studies of the association between SOC, and oral and general health
behaviours of adults are available. This thesis aims to provide such information.



2 Review of the literature

2.1 Sense of coherence

2.1.1 Definition of sense of coherence

When studying survivors of Nazi concentration camps, Aaron Antonovsky noticed that
some of them were in remarkably good health and had coped well with their horrific
experiences. This formed the basis for generating the salutogenic theory of health, which
seeks to explain health as a position on the health ease/dis-ease continuum. In contrast
with the biomedical construction of the term disease, dis-ease reflects both a subjective
and an objective evaluation of the health status. The central construct of the theory is the
sense of coherence (SOC), which seeks to explain the relationship between health and
stressors of life (Antonovsky 1979, 1987a). Antonovsky formally defined SOC as
follows:

“A global orientation that expresses the extent to which one has a pervasive, enduring
though dynamic feeling of confidence that 'the stimuli deriving from one’s internal and
external environments in the course of living are structured, predictable, and explicable;
*the resources are available to one to meet the demands posed by these stimuli; and *these
demands are challenges, worthy of investment and engagement” (Antonovsky 1987a).

The above subcategories are now seen as the three core components of SOC;
comprehensibility, manageability and meaningfulness. First, an individual with a high
sense of comprehensibility perceives information and stimuli as ordered, consistent and
predictable. When traumatic life events occur, such as death or failure, an individual with
a high sense of comprehensibility may be able to make sense of them. Next, an individual
with a high sense of manageability does not victimize him-herself in events where life
treats him/her unfairly, and will therefore be able to cope. Finally, an individual with a
high sense of meaningfulness feels life making sense emotionally, so that posed demands
can be seen to be worthy of investing energy and commitment (Antonovsky 1987a).
These three components of SOC are closely linked theoretically and, in cases of differing
levels of the components for an individual, there would be a pressure towards
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establishing equal levels between components (Antonovsky 1987a). The theory of SOC
has been suggested to be highly applicable in the public health area, since it is directed
not only towards cure, but also towards prevention (Geyer 1997).

The salutogenic theory proposes that the stronger SOC the individuals and groups
possess, the more adequately they may cope with the stressors and maintain their health
status in the course of living (Antonovsky, 1979, 1987a).

2.1.2 Development and stability of sense of coherence

SOC has been proposed to be a fairly stable dispositional orientation of the personality
(Antonovsky 1987a, b, 1990, Sagy et al. 1990). Thus, SOC begins to develop already at
an early age. During childhood and adolescence, a tentatively strong SOC can be
achieved, which may be useful for short-range prediction about coping with stressors and
health status. Upon entry into adulthood, with long-range commitments to people, social
roles and work, the experiences of childhood and adolescence are then either reinforced,
or reversed (Antonovsky 1987a).

Whereas SOC is not entirely developed during adolescence, it is assumed to be fully

developed at the age of 30 and, having grown strong, to remain rather stable thereafter.
Antonovsky also emphasized the dynamic nature of SOC that points out that minor, or
slow changes may occur in the level of SOC, “fluctuations around a mean level”,
(Antonovsky 1987a).
In a cross-sectional setting, the stability of SOC has been supported in two studies of the
elderly. Antonovsky et al. (1990) and Sagy et al. (1990) found group means of SOC to
remain unchanged, while the individual levels of SOC were not reported in these studies
that may allow large variations.

The stability of SOC has been discussed in only a few previous longitudinal studies. In
adult samples, SOC has been found to be a moderately stable personality factor over time
(Feldt 2000, Kiviméki et al. 2000, Schnyder et al. 2000, Suominen et al. 1999). In
comparison, a few studies have found significantly positive correlations between SOC
scores and age (Larsson & Setterlind 1990, Carnsten & Spangenberg 1997, Sack et al.
1997, Schnyder et al. 2000). A study of adolescents over an 18-month period concluded
that there was a certain degree of stability of SOC during middle to late adolescence
(Buddeberg-Fischer 2001). This was supported in a study of undergraduate students
(Frenz et al. 1993). In contrast, a three-stage follow-up study conducted among medical
students showed a systematic decrease in SOC scores over time as the workload of
studies increased (Carmel & Bernstein 1990). In a 5-year follow-up study, Feldt (2000)
also found that SOC is not more stable among older subjects than in subjects of less than
30 years of age. The stability of SOC in adulthood is still open to debate, due to the lack
of empirical evidence (Geyer 1997).

Epidemiological data regarding possible gender differences in the level of SOC are
inconsistent. However, there appears to be a tendency towards male subjects showing
higher SOC scores than females (Antonovsky 1993, Anson et al. 1993, Larsson &
Kalleberg 1996, Buddeberg-Fischer 2001).
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2.1.3 Measuring sense of coherence

The Orientation to Life Questionnaire was developed as a cross-cultural tool for
measuring the sense of coherence. Antonovsky devised the scale after intensive
interviews with 51 persons who had experienced severe trauma with inescapable major
consequences for their lives, and coped remarkably well with their experiences. He drew
up a response profile with words and phrases used by respondents who were judged to
have either a strong, or a weak sense of coherence. Then he made a theoretically guided
choice to have each item include one of the three items of SOC (comprehensibility,
manageability, meaningfulness). He also suggested that a strong SOC can be observed in
any cultural setting, and suspected that it is always culturally acceptable to believe that
stressors can be comprehended, managed and worthy of engagement. Therefore, to obtain
a high score on the Orientation to Life Questionnaire, an individual is not required to
assent to specific content-laden criteria to determine comprehensibility, ways of
manageability and reasons for meaningfulness (Antonovsky 1987a, Feldt 2000).

The Orientation to Life Questionnaire is most commonly used in two forms, with
either 29, or 13 items. Respondents are asked to select a response on a 7-point semantic
differential with respect to anchoring phrases. The longer form is made up of eight
manageability, eleven comprehensibility and ten meaningfulness items. The 13-item form
is proposed for use when time or space limitations prevent the use of the longer form
(Antonovsky 1987a). It contains four meaningfulness, five comprehensibility and four
manageability items. It has also been suggested to measure SOC only with three items
(Lundberg 1997), one item measuring each SOC component, but the reliability and
validity of the results were not encouraging (Schumann et al. 2003). Slightly modified
scales have also been used (Suominen et al. 1999).

On the whole, the results of these studies support the reliability (Cronbach alpha) and
the validity of the scale, and provide preliminary support for the usefulness of the
underlying construct. Cronbach alphas of the 29-item version have ranged from 0.85 to
0.95 (Antonovsky 1993, Bishop 1993, Callahan & Pincus 1995, Cohen 1997, Frenz et al.
1993, Gallagher et al. 1994, Langius & Bjorvell 1993, Séderberg et al. 1997). Cronbach
alphas of the 13-item version have also emerged as high, ranging from 0.74 to 0.91
(Antonovsky 1993, Brooks 1998, George 1996, Kiviméki et al. 1998, Klang et al. 1996,
Korotkov 1993, Langius & Bjorvell 1993, Larson & Kallenberg 1999, Shanani et al.
1993, Steiner ef al. 1996).

The validity of the 29-item questionnaire has been supported in several studies. Strong
positive associations have consistently been detected between scores on the Orientation
to Life Questionnaire and different kinds of scales of health and well-being (Carnstens &
Spangenberg 1997, Coward 1996, Langius & Bjorvell 1993, Séderberg et al. 1997). The
score of the 29-item scale has also been positively related with perceived resources
(Kalimo & Vuori 1991), other psycho-social theories, such as locus of control, hardiness
and self-esteem (Kravetz et al. 1993, Petrie & Brook 1992, Viviers 1997, Williams 1990),
and health behaviours (Gallagher et al. 1994, Lajunen & Summala 1995). The
Orientation to Life Questionnaire has been associated with perceived stressors (Kalimo &
Vuori 1991) and type A behaviour (Soderberg et al. 1997).
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The tendency for the validity of the 13-item scale has been similar. The score of the
13-item scale was found to positively associate with various scales of health and well-
being (Antonovsky 1993, Coward 1996, Kivimaiki ef al. 1998, Klang et al. 1996, Steiner
et al. 1996) and psycho-social factors, such as self-esteem, self-transcendence and
hardiness (Coward 1996, Korotkov & Hannah 1994). A negative association has been
shown with perceived stressors (Kiviméki et al. 1998, Ryland & Greenfeld 1991) and
poor coping strategies (Klang et al. 1996).

The Orientation to Life Questionnaire is mostly used as a monodimensional measure,
not envisaging its three components, comprehensibility, manageability and
meaningfulness. Antonovsky emphasized that the components of the SOC are interrelated
and, therefore, should not be measured as distinct constructs, and he also claimed that all
of the components are needed for successful coping (Antonovsky 1987a). High
intercorrelations between these components have also been described (Bishop 1993,
Flannery & Flannery 1990, Hart et al. 1991, Kravetz et al. 1993, Petrie & Brook 1992,
Sandell et al. 1998).

2.1.4 Sense of coherence, other psycho-social factors,

strain and life-events

A salutogenic perspective has been proposed to explain socio-economic differentials in
health (Charlton & White 1995, Lundberg 1997). This has also been supported by a
notion of a strong SOC associating with high levels of education and income (Larsson &
Kallenberg 1996).

In one of the earliest studies of SOC, the latter was suggested to be the pathway to life
satisfaction (Sagy et al. 1990). Antonovsky has repeatedly proposed that the salutogenic
orientation is a completely new perspective, distinct from other psycho-social theories
(Antonovsky 1987a). This view has not gained unanimous support, however. In his
review, Geyer (1997) suggested that Kobasa’s theory of hardiness (Kobasa 1979, 1982)
had the greatest overlap with SOC. Both theories seek to answer the question as to why
some individuals fall ill under strain, while others do not. Antonovsky discussed Kobasa’s
notion of hardiness in relation to SOC, but accentuated the theories’ differences and
suggested that they were distinct (Geyer 1997).

Another theory that could relate to SOC is the theory of self-efficacy proposed by
Bandura (1977). Self-efficacy relates to a person’s conviction that he/she is able to
exhibit certain behaviours in order to attain goals, or to cope with a stressor (Bandura
1977, Geyer 1997). If individuals have experienced success on several occasions, and
have acquired the skills to master similar ones in the future, what is meant by high self-
efficacy is close to a strong SOC. Nevertheless, they should be separated, because, in
order to be maintained, self-efficacy needs to be repeatedly confirmed, while SOC is
assumed to be intact on its own (Geyer 1997).

In addition to the above-mentioned theories, SOC has been found to correlate
significantly and positively with a wide variety of other psycho-social characteristics,
such as self-esteem (Petrie & Brook 1992, Johnson 2004), locus of control (Johnson
2004), self-motivation inventory (Bjorvell e al. 1994), self-transcendence (Coward 1996)
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and general motivation (Langius et al. 1992), and inversely with negative affectivity
(Carmel & Bernstein 1990, Flannery & Flannery 1990, Kravetz et al. 1993), depression
(Carstens & Spangenberg 1997, Buchi et al. 1998, Ristner et al. 2000, Tselebis et al.
2001, Engelhard et al. 2003), psychological distress and anxiety (Sagy & Antonovsky
1986, Frenz et al. 1993, Kaiser et al. 1996, Klang ef al. 1996).

A large body of previous research suggests that there is a link between SOC and
arduous life events and health problems, or symptoms (Sarason et al. 1985, Bishop 1993,
Brown & Harris 1989, Brown 1993, Kiviméki et al. 1997, Vahtera et al. 1997, Lundman
& Norberg 1993, Suominen 1993, Ogava et al. 2001, Toppinen-Tanner & Kalimo 2003).

A few studies have investigated the relationship between life events and alterations in
the SOC. In a recent study by Snekkevik and co-workers (2003), the SOC scores of an
individual were not stable over time after severe multiple traumas, while the median SOC
scores were fairly stable. Separate analyses for men and women have shown that recently
experienced life events negatively affect women’s health, and that the SOC has no
significant counterbalancing effect on their health. Among men, however, an opposite
pattern was found; their health is not affected by recently experienced life events, but is
significantly affected by their SOC (Carmel ef al. 1991).

Wolff and Ratner (1999) proposed that recent traumatic life events are inversely
related to SOC. The Canadian National Population Health Survey carried out in 1994-
1995 concluded that those subjects who reported at least one traumatic event had a
weaker SOC than those who reported none (Hood ef al. 1996). It has also been suggested
that a strong SOC can buffer the negative influence on life satisfaction after a trauma
(Anke & Fugl-Meyer 2003).

2.2 Sense of coherence and health behaviours

2.2.1 Health-promoting mechanisms of sense of coherence

According to the original theory (Antonovsky 1987a), SOC can contribute to the health
status through three different pathways. The first is a physiological, health-maintaining
pathway, which assumes that stimuli encountered by an individual are comprehensible,
predictable and meaningful, activating the brain to give commands to other organs to
maintain homeostasis.

The second route, and the most interesting in context of the present study, is the
selection of health-promoting behaviours through which the SOC can function. An
individual with a strong SOC is more likely to comprehend stimuli as non-stressors, and
to avoid such stressors that could adversely affect his/her ability to successfully cope.
Furthermore, an individual with a strong SOC is more likely to seek treatment, to follow
professional guidance, to seek information relevant to health, and to disallow poor health
behaviours.

The third route relating SOC to health is the successful coping with stressors.
According to Antonovsky, in the first stage of appraisal, a stimulus is defined as a
stressor. In the second stage of appraisal, a person with a strong SOC defines the
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encountered stressor as structured, or even as a welcome challenge, and has confidence
that it will be handled well. In the third stage of appraisal, an individual with a strong
SOC is capable of realizing the nature of a problem, and is eager to encounter it.

The fourth stage is reappraisal. In this stage, an individual with a strong SOC is open
to feedback and to the possibility of corrections (Antonovsky 1979, 1987a).

2.2.2 Sense of coherence and health behaviours

SOC is hypothesized to be a salutogenic resource influencing the actiology of, and
recovery from, disease through effective coping. Based on Kiviméki and co-authors
(2000), this kind of coping may include the avoidance of behaviours that directly
interfere with health, such as smoking, excessive drinking, an unhealthy diet and a
sedentary lifestyle.

SOC has been associated with several health behaviours. In a recent pilot study of
Finnish polytechnic students, physical activity was related to the strength of SOC, but no
association was found with smoking and drinking behaviours (Kuuppeloméki &
Utriainen 2003). In another study, SOC was shown to correlate significantly with dietary
habits, but not with exercise, smoking and alcohol consumption (Larsson & Setterlind
1990). In a cross-sectional study conducted by Hassmen and co-workers (2000), higher
SOCs were found among subjects who reported physical activity at least twice a week
than among individuals exercising less frequently. It has also been suggested that in
subjects who have never smoked, an improvement in exercise enhance natural killer cell
activity through an increased SOC (Nakamura et al. 2003). Midanik et al. (1992) found
significantly higher SOC levels in a subsample of lighter drinkers who reported no
alcohol problems in the last year compared to a subsample of heavier drinkers who
reported at least one alcohol problem in the last year.

In a study of homeless, or drug-abusing minority women in a drug recovery
programme, it was revealed that subjects with stronger SOCs reported significantly fewer
high-risk behaviours, such as using intravenous drugs, frequent unprotected sex, or a
history of a sexually transmitted disease (Nyamathi 1991).

The relationship between SOC and smoking behaviour is still ambiguous. Among
pregnant women, a significant difference in SOC scores was shown between smoking and
non-smoking women in indicators of poor health. Women who relapsed to smoking had a
weaker level of SOC, particularly in the manageability component (Abrahamsson &
Ejlertsson 2002). In contrast, a study of sexually abused women (Luszczynska 2002) and
a cohort study of 194 subjects (Runeson ef al. 2003) showed no direct relationship
between SOC and smoking. It has also been shown that chronic cannabis users generally
have weaker SOC scores, but after six weeks of treatment the scores increased to the
same ranges observed in the normal control group (Lundqgvist 1995). SOC has also been
found to associate with more general indices of lifestyle (Ogava et al. 2001).

A recently published longitudinal study supports the notion that a weakened SOC
accompanying smoking and alcohol consumption may partially cause a pathogenic
process following a negative life event in initially healthy participants (Kiviméki et al.
2002a).
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2.2.3 Sense of coherence, oral health and oral health behaviours

In the dental scientific literature, there are only two publications studying the relationship
between SOC, oral health and oral health-related behaviours (Freire et al. 2001, 2002).
Both were performed with a group of Brazilian adolescents (n = 664) and their mothers.

In a previous study, Freire and co-workers (2001) analysed the role of adolescents’
SOCs in relation to several oral health-related variables. They found that subjects with a
weak SOC were more likely to visit the dentist only in the event of problems than those
with a strong SOC. Adolescents’ weak SOCs were also associated with their experience
of caries in anterior teeth, but the relationship was no longer significant after controlling
for other factors (Freire ef al. 2001).

Further in the latter study, the authors analysed the relationship between the mothers’
SOCs and their children’s oral health. It was found that adolescents whose mothers had
stronger levels of SOC had fewer dental caries and less gingival bleeding after probing,
and they were also less likely to visit the dentist only in the event of problems compared
with those adolescents whose mothers had a lower level of SOC. Here again, this
association was no longer significant after adjusting for other factors (Freire et al. 2002).

2.3 Sense of coherence and health

A strong SOC is stated to decrease the likelihood of perceiving the social environment as
stressful. This reduces the susceptibility to health-damaging effects of chronic stress by
lowering the probability of repeated adverse neurophysiological reactions and negative
emotions related to stress perceptions (Antonovsky 1987a). However, it is also assumed
that an individual’s health may influence his SOC, i.e. the causality between SOC and
health may also operate inversely. Health represents one of the sources responsible for the
maintenance and development of the level of SOC (Antonovsky 1987a).

It has been consistently shown that a strong SOC is associated with good health and a
high degree of well-being (Kalimo & Vuwori 1990, Ryland & Greenfeld 1991,
Chamberlain & Zika 1992, Pasikowski et al. 1994, Suominen et al. 1999, 2001, 2005,
Nilsson et al. 2000). SOC was positively related to health status and perceived health
among older adults (Forbes 2001), and to the self-reported quality of life in patients with
total spinal cord transection (O’Carroll ez al. 2003). In a recent study by Surtees et al.
(2003), a strong SOC was associated with a 30% reduction in mortality from
cardiovascular disease and cancer. Furthermore, white-collar workers with a strong SOC
have been found to be protected against coronary disease (Poppius ez al. 1999). SOC has
also been found to be consequentially associated with neck-shoulder pain in a life-long
prospective study (Viikari-Juntura ef al. 1991).

In patients with rheumatic disorders, SOC has also been reported to negatively relate
to the Arthritis Impact Measurement Scales anxiety and depression scores, and to clinical
variables of rtheumatic disorders (Hawley et al. 1992), and the SOC scale was found to
explain part of the variation in the clinical status of patients with rheumatoid arthritis
(Callahan & Pincus 1995).
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A study of American war veterans aged 55 years, or more, showed that a strong SOC
predicted a variety of positive health measures six months later, especially the measure of
mental health (Coe et al. 1990). In two longitudinal studies by Kivimiki and co-workers
(2000), a weak SOC, but not a strong SOC, was associated with health prospects. In spite
of the SOC’s cross-sectional association with psychological and somatic health
complaints, SOC could not predict later complaints at the five-year follow-up. In a recent
follow-up study by Runeson et al. (2003), subjects with a weak SOC developed more
symptoms of sick building syndrome during the follow-up period.

It has also been suggested that a salutogenic perspective can explain socio-economic
differentials in health (Charlton & White 1995, Lundberg 1997). SOC does not, however,
mediate the effect of childhood factors on adult health (Lundberg 1997). Furthermore,
Ing & Reutter (2003) suggested that SOC is a psycho-social factor that intervenes in the
income and health relationship. A strong SOC has also been found to associate with high
education and income levels, although the authors added that their results indicated that
SOC was more strongly related to health indicators than age, education and income levels
(Larsson & Kallenberg 1996).

An association has also been reported between a weak SOC and type 2 diabetes in
middle-aged Swedish women (Agardh ez al. 2003). SOC has also been described to be a
psychological background factor partially underlying the adverse effect of hostility on ill
health in female municipal employees (Kiviméki et al. 2002b). It has also been proposed
that the SOC scale may serve as an evaluation tool in a rehabilitation program (Langius et
al. 1994), and could be a determinant of psychological adjustment after serious injury
(O’Carroll et al. 2003).

2.4 Oral health behaviours

The present study focuses on only two oral health behaviours: dental attendance and
tooth-brushing frequency.

2.4.1 Dental attendance

Dental attendance is a pattern that has been defined in several ways in the literature
(Richards 1971). The most widely known categories describing dental attendance are
regular dental attendance, occasional check-up and those who attend only with trouble.
These categories originated from a national dental survey carried out in the United
Kingdom in 1968 (Gray ef al. 1970) and have been found to be useful ever since. An
alternative categorization is that of symptomatic and asymptomatic attenders, or the
frequency of dental visits during one or two years (Nuttall 1997).

In general, the proportion of regular dental visitors has been increasing over the years
(Nuttall et al. 2001). In the Health 2000 survey in Finland, it was found that regular
dental attendance was practiced by 57 % of subjects, and was reported to be more
common among females (64 %), than among males (50 %). The level of education was
also found to associate significantly with regular dental attendance; 69 % of those with a
high level of education, 57 % of those with middle level of education, and only 46 % of
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those with a low level of education, claimed to be regular dental attenders. Regular dental
attendance was not found to be dependent on the age group, except among the two oldest
groups, 65-74 and 75 and over (Suominen-Taipale et al. 2004).

During the period 1978 to 1997, the self-reported use of dental services in the Finnish
population increased from 53 % to 64 %. Women and persons belonging to the youngest
age groups were the most frequent visitors, while older persons were the least frequent
attenders, due, for example, to the greater prevalence of edentulousness. In 1997,
significant predictors for the utilisation of services included the number of missing teeth,
age, gender, occupation and tooth-brushing frequency (Suominen-Taipale et al. 2000).
The utilisation of dental services in Finland, however, is still at a markedly lower level
than in other Nordic countries, where figures of 80-85 % are reported (Kronstrom et al.
2002).

In the United States, the proportion of those who had visited a dentist during the past
12 months was 55 % in 1983, and 58 % six years later (National Center for Health
Statistics 1991). Comparable percentages for annual dental visits were observed in
Canada (Brodeur et al. 1990). In Denmark, the proportion of regular dental attenders has
increased from 56 to 76 % over the 15-year period, 1975-1990 (Schwartz 1991). In the
United Kingdom, 70 % of persons in the higher social classes claimed regular dental
visits, while only 27 % in low social classes did so (Ritchie et al. 1981). Claimed
attendance behaviour, as assessed during the UK adult dental health surveys, has been
compared with the observed frequency of NHS dental attendance in Scotland over the
five years following the 1978 adult survey. Only 31 % of those who claimed to go for
regular dental check-ups attended on a more or less annual basis (Eddie 1984).

A study in the United States has identified age and gender as significant factors in the
use of dental services, while factors such as the level of education and income were
assessed to be non-significant (Reisine 1987).

Osterberg et al. (1998) reported that the relative risk for not visiting a dentist during
the previous 12 months, adjusted for age, gender and dental state, was higher among
edentulous subjects with low income and education, among those not married, not native-
born, living in rural areas, smoking, and with low social and physical activity.

The frequencies of oral health behaviours were examined among 749 Danes aged 25-
44 years. Regular dental visits were reported by 86 %. Dental visits varied according to
education, income, shift-work, gender and self-assessment of dental health, while tooth-
brushing habits were affected by urbanization, sex, education, number of children in the
family and self-assessment of dental health (Petersen 1986).

Cross-cultural differences of self-reported oral health behaviour between Japanese and
Finnish dental students have also been reported. Only 2 % of Finnish students reported
that they put off going to the dentist until they had a toothache, compared to 56 % of
Japanese students. A higher level of dental health awareness among Finnish dental
students upon entry to dental school was suggested (Kawamura et al. 2000).

Although there have been efforts to even the accessibility to dental services for all
population groups in Finland and other Nordic countries, socio-economic disparities in
the utilization of dental services have not yet disappeared. Dental services are still used
more commonly by those with higher family incomes or levels of education (Suominen-
Taipale et al. 2004).
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2.4.2 Tooth-brushing frequency

Tooth-brushing is the principal method of oral self-care used for maintaining oral hygiene
and, thus, for preventing dental diseases, such as periodontal disease and dental caries.
Tooth-brushing, carried out with an appropriate frequency, is a simple and effective way
of reducing levels of dental plaque and gingivitis (Sheiham 1970). A frequency of twice a
day has been the commonly accepted recommendation (Sheiham 1977). Tooth-brushing
with fluoride toothpaste is particularly likely to reduce dental caries (Marinho et al.
2003).

The effectiveness of oral self-care habits cannot be determined only by the frequency
of tooth-brushing. The results of these procedures have to be a clean mouth and clean
teeth, which can only be measured clinically, mainly by probing for the presence of
dental plaque (Suominen-Taipale et al. 2004).

Since 1978, the National Public Health Institute (KTL) of Finland has annually

monitored the regularity and frequency of daily tooth-brushing in the working-age
population (Helakorpi et al. 2003). Similar time-series have been conducted every ten
years in England and Wales since 1968 (Kelly ef al. 2000), and in Denmark in the years
1987 and 2002 (Christensen et al. 2003). The common finding in these studies is that
females reported to be more active tooth-brushers than males. According to these studies,
68 % of females and 39 % of males brushed their teeth at least twice a day in Finland,
while the corresponding proportions were respectively 83 and 64 % in England, and 77
and 59 % in Denmark.
In the Health 2000 survey in Finland, 61 % of the subjects claimed to brush their teeth at
least twice a day. The gender difference in tooth-brushing frequency that has been noticed
since the 1970s still existed. 76 % of females and 45 % of males claimed to be at least
twice-a-day brushers. Differences were also observed between levels of education. The
proportion of at least twice-a-day brushers was 76 % among the high level, 58 % in the
middle level, and 50 % in the low level of education (Suominen-Taipale et al. 2004).

During a six-year follow-up study of Finnish adolescents, it was found that those
adolescents who brushed their teeth more than once a day at the age of 12, were more
stable in their behaviour during the following six years than those who brushed their teeth
less often. The authors concluded that, although tooth-brushing frequency will be
gradually adopted as a health habit as the adolescents mature, between 12 and 18 years,
only half of the girls and one-fifth of the boys adopt the recommended frequency
(Kuusela ef al. 1996).

Among 749 Danes aged 25-44 years, 83 % declared that they brush their teeth at least
twice a day, and tooth-brushing after breakfast was reported by 51 % (Petersen 1986).

2.4.3 Relationship between oral and general health behaviours

The question as to whether health behaviour is unidimensional, or multidimensional has
been the subject of several studies. A view of unidimensionality implies that an individual
with a good health practice would probably act similarly towards other health behaviours.
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In contrast, a view of multidimensionality assumes that certain health behaviours tend to
occur together, while others may be independent (Patterson ez al. 1994).

The findings of Steele and McBroom (1972) suggest that health behaviour is not
unidimensional. A view of multidimensionality has also been supported by Kannas
(1981), who investigated 1546 young men, in order to clarify the cumulative nature of
health behaviours, and by Holund and Rise (1988), who examined the relationship
between dietary, dental health behaviours, and other health-related behaviours, using
factor analysis among Danish adolescents.

Roysamb et al. (1997) suggested that health-related behaviour can be conceptualised
as being concurrently multidimensional, few-dimensional and unidimensional. In a
sample of 1190 residents in Western Norway, it was concluded that oral and general
health behaviours are two distinct behavioural domains, but that they should be
approached jointly in health promotion programmes (Astrom & Rise 2001). The
conceptualization of oral health behaviour as a distinct dimension was also proposed in a
study by Toneatto and Binik (1990).

A study of 1648 adolescents lent support to the hypothesis of bidimensionality. Two
factors were discerned: addictive behaviours and health-enhancing behaviours (Aaro et
al. 1995). It has also been suggested that two sets of dimensions exist with respect to oral
health behaviours: a health-related dimension and a health-focused dimension. The
health-related dimension means that tooth-brushing, for example, could not be thought of
simply as one form of behaviour, but as two, both representing different attitudinal
dimensions. For example, tooth-brushing may have positive direct health consequences,
but is performed for reasons other than improvements in health, such as to look attractive.
In comparison, health-focused behaviours are actions carried out in the belief that they
will benefit health, e.g. tooth-brushing reducing gingival bleeding (Freeman & Linden
1995).

In a study of 179 subjects in Finland, a strong positive correlation has also been found
between the frequencies of tooth-brushing and hand-washing mirroring unidimensional
hygienic behaviour (Pippola-Hatakka et al. 1992). In addition, people who are regularly
active in sports also take better care of their dental hygiene and use fewer pain-killers
(Ylinentalo 1976). It has also been proposed that young people who take care of their
teeth behave in ways that also promote other dimensions of their health (Wannamethee et
al. 1998).

Payne and Locker (1996) investigated the relationships between general and oral
health behaviours among 1050 adult Canadians, and found a significant, but weak,
correlation (r=0.13; p<0.001) between oral and general health behaviours. The oral health
behaviour of females, older respondents, and those with higher levels of income, were
more likely to engage in higher levels of health behaviours. A similar relationship
between general and oral health behaviours was found among type 2 diabetic patients
(Kawamura ef al. 2001).

Among 1012 55-year old residents in Finland, it was found that lifestyle (dietary
habits, smoking habits, alcohol consumption, physical activity) was associated
independently with dental caries (Sakki ef al. 1994) and periodontal health (Sakki et al.
1995). It was also found that females and people with a healthy lifestyle brushed their
teeth more often (Sakki ef al. 1998).
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In a recently published study, Tada and Matsukubo (2003) analyzed the relationship
between oral health and general health behaviours among 2467 adults. They found that
additive indices for oral and general health behaviours were significantly correlated.
Tooth-brushing frequency was significantly correlated with smoking, drinking, exercise,
eating breakfast and having medical check-ups. In addition, having dental check-ups was
found to correlate with having medical check-ups. Similar results had been obtained
earlier by Hayward et al. (1989), who concluded that persons who had dental check-ups
during the past year also demonstrated higher frequencies of other preventive health
procedures, such as mammography, breast examinations and routine medical
examinations. In contrast, Sabbah and Leake (2000) found that the determinants of
visiting a dentist and those of visiting a family physician were not consistent in
Canadians.

The examination of the relationship between oral health behaviour and general health
habits revealed that 20- to 64-year-old males with high scores in general health habits
tended to have positive oral hygiene behaviours (Fukai et al. 1999).

In another Finnish study of 1500 subjects aged from 15 to 64 years old, it was found
that non-smokers reported more frequent healthy oral health behaviours than daily
smokers. However, no difference in tooth-brushing frequencies existed among women
(Telivuo et al. 1995).

Recently, it has also been found that oral and general health behaviours were
associated with both cardiovascular risk factors and self-reported dental diseases among
adult respondents in the 1966 Northern Finland birth cohort (Yl1ostalo et al. 2003b).

2.4.4 Psycho-social factors related to oral health

and oral health behaviours

Several other psycho-social models of varying complexity have been proposed in an
attempt to explain the occurrence of oral diseases, particularly dental caries and
periodontal diseases, and oral health behaviours (Wolfe et al. 1991, Regis ef al. 1994,
Macgregor et al. 1997, Stewart ef al. 1997, Genco et al. 1999).

Self-efficacy concerning tooth-brushing and flossing have been found to associate
with the frequencies of tooth-brushing, flossing and dental visiting (Stewart et al. 1997),
but not with the oral hygiene status (Wolfe et al. 1991). Self-efficacy scales have been
found to relate with corresponding behaviours, and a poor dental self-efficacy scale has
also been found to correlate with an increasing occurrence of dental caries among
patients with insulin-dependent diabetes mellitus (Kneckt et al. 1999b).

Good oral health has been found to associate with both internal (Kent ef al. 1984) and
external loci of control (Wolfe et al. 1991). Dental locus of control beliefs have also been
suggested to be practicable for determining health behaviour and health status (Kneckt et
al. 1999a).

It has been found that a high self-esteem associates with frequent tooth-brushing
(Kneckt ef al. 2001).

In a cross-sectional study of 1426 25 to 74-year-old subjects, it was concluded that
psycho-social measures of stress associated with financial strain, and distress manifested
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as depression, are significant risk indicators for more severe periodontal disease (Genco
et al. 1999). Dentate women with higher rates of depressive symptoms had a more
negative attitude towards preserving their natural teeth, used sugary products more
frequently, and reported longer intervals since their last dental visit, than the non-
depressed dentate women (Anttila et al. 2001).

Active coping and optimism have been found to relate with different dental health
behaviours (Ylostalo et al. 2003a). It has also been proposed that psycho-social factors
may be involved in the aetiology of inflammatory periodontal diseases, which, in turn,
would relate to the clinical management of these conditions (Monteiro da Silva et al.
1995).

The common risk factor approach (Sheiham & Watt 2000) has been introduced as an
alternative rational basis for promoting oral health, as the oral health programmes tend to
concentrate on individual behavioural changes, and largely ignore the influence of socio-
political factors as key determinants of health. It addresses risk factors common to many
chronic conditions, both oral and general, within the context of the wider socio-
environmental milieu. Oral health is determined by diet, hygiene, smoking, alcohol use,
stress and trauma. As these factors also increase the risk of a number of other chronic
diseases, such as heart disease, cancer and stroke, adopting a collaborative approach is
more rational than one that is disease-specific (Sheiham & Watt 2000). The potential
benefits of such an approach are far greater than isolated interventions for oral health
promotion (Watt 2005).

The new century model (Inglehart & Tedesco 1995) sees oral health promotion as a
function of oral health-related affect, behaviour and cognition, time and situation. It starts
by analysing the interaction of a patient with the oral health-care provider. It suggests that
three aspects of this situation are significant. Specifically, in any consideration of oral
health promotion, the oral health-care provider has to understand the patient’s
relationship with oral health promotion in its full complexity (oral health-related affect,
behaviour and cognition of the patient), see the relevance of these issues in the time
perspective of this patient’s life, and include the situation in which the patient’s life is
embedded, and structural factors.

2.5 Oral health-related quality of life

David Locker (1997) outlined the shift in health-care from a disease-centered, biomedical
approach, to a patient-centered, biopsycho-social approach. The terms disease and health
should be useful to conceptualise, not as endpoints of a single dimension, but as
independent, significant dimensions in the human experience. For example, despite
having hypertension, an individual might perceive his, or her, own health as excellent.
Locker stated that quality of life is a much broader concept than health, and is determined
both by the characteristics of the person, and by non-medical factors (Locker 1997).
Health-related quality of life is defined as a person’s assessment of how the following
types of factors affect his, or her, well-being; functional factors, psychological factors,
social factors and experience of discomfort, or pain. Oral health-related quality of life is
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assessed when these considerations center around orofacial concerns (Inglehart &
Bagramian 2002).

The Oral Health Impact Profile (OHIP) (Slade 1997) is a measure of the oral health-
related quality of life that was developed in Australia, but it is being increasingly used in
other populations. It was developed with the aim of providing a comprehensive measure
of self-reported dysfunction, discomfort and disability attributed to oral conditions.
Furthermore, the OHIP aims to capture impacts that are related to oral conditions in
general, rather than impacts that may be attributed to specific oral disorders. The items of
the OHIP are constructed to consist of seven subscales (functional limitation, physical
pain, psychological discomfort, physical disability, psychological disability, social
disability, handicap) that measure only negative aspects of oral health (Slade 1997). The
OHIP has been found to be significantly associated with self-rated oral health, self-
perceived need for dental care, and dissatisfaction with oral health status (Allen & Locker
1997).

Among older adults in Canada, the OHIP was only weakly associated with clinical
indicators of oral disease, and social factors were found to be as important as clinical
factors in explaining the health outcome of oral disorders (Locker 1995).

In a study comparing two national samples from the United Kingdom and Australia, it
was found that increasing age was associated with higher OHIP scores in both
populations. It was also stated that the independent effect of tooth loss was that the worst
scores were found where there were fewer than 17 natural teeth in the UK and fewer than
21 teeth in Australia. People with 25 or more teeth, averaged much better scores than all
other groups (Steele ef al. 2004).

In a recent study of 249 fully edentulous patients with complete dentures, it was
concluded that wearing conventional complete dentures has a significant impact on the
oral health-related quality of life, as measured with the OHIP. In addition, it was stated
that physical pain was the most prevalent impact of their oral conditions (Heydecke ef al.
2004).

It has also been concluded that the sensitivity to change of the OHIP is good (Allen ef
al. 2001). Psycho-social factors, such as personality, have also been found to associate
significantly with quality of life ratings (Kressin et al. 2001); for example, a weak SOC
was found to associate with a high score on the sickness impact profile scale (Langius et
al. 1994).

2.6 Implications of previous research for the present study

The roles of socio-economic and demographic factors have been well documented with
respect to oral health behaviours. Nevertheless, the underlying mechanisms of health
differentials premised on socio-economic status have remained largely covert. Sense of
coherence, as one of the psycho-social factors, has been identified as a possible
mechanism mediating the effect of socio-economic status on health (Charlton & White
1995, Lundberg 1997, Ing & Reutter 2003). Two studies have been published on this
subject (Freire et al. 2001, 2002), both involving adolescents and their parents in a cross-
sectional study design.
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There is a clear need for future research to delve further into the analysis of oral health
behaviours, specifying, for example, additional determinants of oral health behaviours,
such as psycho-social factors.

Previous studies have also concentrated on rather limited sets of factors that are
associated with oral health-related quality of life. The suggested direction for future
research is the identification of additional determinants of an oral health-related quality of
life, including psychological and social variables and those describing the organization of
health-care systems.

This study aims to introduce SOC as a novel characteristic related to oral health and
oral health behaviours among 30- to 64-year-old adults, i.e., in the age range where the
SOC should already have stabilized. There are theoretical grounds to expect that the level
of SOC evolves concurrently with oral health factors over the years preceding the 30"
birthday, lending some support to the notion of a causal role for the SOC. In addition, this
thesis provides a well-augmented opportunity to evaluate the significance of SOC in
relation to both oral and general health and health behaviour, concurrently among the
same subjects.



3 Aims of the present study

A strong sense of coherence (SOC) is a determinant of positive oral and general health
behaviours, and of an oral health-related quality of life. The general aim was to study
SOC as a determinant of oral and general health behaviours, and an oral health-related
quality of life among Finnish adults.

This aim was more specifically approached by investigating the SOC in relation to:

. dental attendance,

. tooth-brushing frequency and the professionally measured level of oral hygiene,

. the oral health-related quality of life, and

. oral and subjective general health and health behaviours, concurrently among the same
subjects.
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4 Material and methods

4.1 Subjects and procedures

A nationally representative Health 2000 survey was carried out in 2000-2001, by the
National Public Health Institute of Finland. The original sample of the survey comprised
8028 subjects, aged 30 years and older. Of these, 6986 (87 %) subjects were interviewed
in their home, or in an institution. The number participating in the health examination
proper was 6354, while 416 took part in the health examination at home, or at an
institution (Aromaa & Koskinen 2004).

A two-stage, stratified, cluster sampling design was planned by Statistics Finland. The
sampling frame comprised adults aged 30 years and over, living in mainland Finland.
This frame was regionally stratified according to the five university hospital regions, each
containing roughly one million inhabitants. Sixteen health-care districts were sampled as
clusters from each university hospital region. The largest 15 health centre districts in the
country were all selected in the sample with probability 1, and the remaining 65 health
centre districts were selected by systematic PPS sampling in each stratum. Thus, the 80
health centre districts were the primary sampling units. The ultimate sampling units were
persons who were selected by systematic sampling from the health centre districts. For
the 15 largest health centre districts, the sample sizes were proportional to the population
size (PPS). In the 65 sampled PPS clusters, the sample sizes were equal within each
university hospital region, so that the total number of persons drawn from a university
hospital region was proportional to the corresponding population size. The Social
Insurance Institution selected the sample that comprised 8028 persons aged 30, or over.
The smallest sample size in the 65 small health centre districts was 50, and the largest
was 100 (Aromaa & Koskinen 2004).

For the data of the present study, edentate subjects and subjects of 65 years of age, or
older, were excluded. Subjects were considered dentate if they had at least one natural
tooth observed during the clinical oral examination (article III), or if they had reported
having at least one natural tooth (articles I, II & IV). The number of excluded subjects
varied slightly between articles, due to the variables used in the article. In all articles,
those who lived permanently in institutional care, and those who had four or more
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missing values on the SOC scale, were excluded. Those who had missing answers, or
observations concerning socio-economic and demographic variables, oral health
behaviours, OHIP-14 scale, smoking habits, physical activity frequency and clinically
examined variables (level of oral hygiene, number of teeth, use of removable dentures),
were also excluded from the analysis presented in the articles. Thus, the final sample
populations of this study comprised, 4175 30- to 64-year-old dentate individuals in article
I, 4131 in article II, 4039 in article III, and 4096 in article I'V.

Table 1. Summary of the use of variables as outcome, or explanatory variables in the
articles of the present study. Articles are referred to by their roman numerals.

Variables Used as an outcome variable Used as an explanatory variable

Socio-economic and demographic factors

Gender L IL 100, IV
Age L 1L 100, IV
Level of education LI 1001, IV
Family income bracket I 11, III
Marital status I 11, 11T
Urbanization 1
Region 1

Oral health behaviour variables
Dental attendance LIV 111
Tooth-brushing frequency 1L IV 1L 11T

General health behaviour variables
Smoking v I
Physical activity v

Health variables
Number of teeth I, IIT
Level of oral hygiene I
Use of removable dentures 1

Subjective oral health v

Subjective general health v

Oral Health Impact Profile 1

Sense of coherence I IL 11, IV

4.2 Home interview and questionnaires

Trained interviewers from Statistics Finland carried out the home interviews. The
interviewer first checked that the address was right and then contacted the interviewee by
letter, proposing a time for the interview. During the interviews, the respondents were
handed an information leaflet and an informed consent form that was returned after
signing. The interviewers also left a questionnaire (questionnaire 1) that interviewees
were asked to fill in and bring along to the health examination. The mean duration of the
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home interview was 90 minutes. Questionnaires 2 and 3, comprising a symptom
interview and a dietary questionnaire, were filled in during and after the health
examination, and were returned to the National Public Health Institute by mail. Interview
was used as a method to gather basic information, background and socio-economic and
demographic information, information about health and illnesses, including the use of
medicines, use of health services, lifestyle and health behaviours, environment, functional
capacity, work and work capacity, and the need for help and rehabilitation. Questionnaire
1 retrieved information on functional capacity, symptoms, use of time and leisure
activities, physical activity, alcohol consumption, mental health, as well as perceived
strain at work and burnout. Questionnaire 2 mainly contained questions on infections and
vaccinations, and was not used in the present study. Questionnaire 3 included questions
on sleeping and living habits, psycho-social and behavioural variables, such as the SOC
scale, and health-related quality of life variables, such as the OHIP-14 scale (see, Aromaa
& Koskinen 2004). Symptom interview and dietary questionnaire results were also
included, but they were not used in the present study. The functions of the variables used
in the present study as outcome, or explanatory variables are been described in Table 1.

4.2.1 Sense of coherence scale

The questionnaire included a SOC scale, including 12 seven-point, Likert-type items with
descriptive end-points derived from the short version of the SOC scale (SOC-13)
proposed by Antonovsky (1987, Appendix 1). All three components of the SOC,
including comprehensibility, manageability and meaningfulness, were measured by four
items each, in order to give equal importance to all components. The missing item of the
SOC scale was “Does it happen that you have feelings inside you would rather not feel?”
Mean SOC scores were calculated for each individual; higher scores indicate stronger
SOCs. If a subject had three, or less, missing values on the SOC items, they were
replaced by the mean value of the remaining SOC items of the individual. The practice of
replacement with mean values has been described previously by Suominen et al. (2001).
The SOC sum was then categorized into quintiles. There were many subjects with equal
scores at the quintile limits resulting in the slightly varying number of subjects in each
SOC quintile. Due to the varying number of exclusions due to missing answers in each
paper, the number of subjects belonging to each SOC quintile also varied slightly
between papers. The number of subjects belonging to each SOC quintile, and the SOC
quintile limits, are given in Table 2. Those subjects scoring fewer points were designated
as having the lower levels of SOC (1" quintile), while those with the highest scores
possessed the highest level of SOC (5" quintile).

4.2.2 Distribution of the SOC scores in quintiles

The SOC scores ranged from 18 to 84, with a mean of 65.8 (SD = 9.6), and a median of
67.0. The proportions of subjects distributed into quintiles by gender, age, level of
education, family income category and marital status, are shown in Table 2. The
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distributions of subjects in each SOC quintile in each article, and the limit scores of each

quintile, are described in Table 3.

Table 2. Proportions of subjects in the SOC quintiles, in relation to gender, age group,
level of education, family income bracket and marital status.

Explanatory variables N The quintiles of SOC (%)
1 2 3¢ 4® 5"
Weakest SOC Strongest SOC
Total 4289 21 19 20 22 19
Gender
Male 2006 20 18 21 21 19
Female 2283 21 20 19 22 18
Age group
30-39 1319 19 17 20 24 20
40-49 1386 21 18 21 22 19
50-59 1163 23 21 19 20 17
60-64 421 21 21 22 19 17
Level of education
Low 1156 28 19 19 19 15
Middle 1600 19 19 21 23 18
High 1532 15 19 21 23 22
Missing 1
Family income category
Low 1391 28 20 18 18 17
Middle 1376 21 19 20 21 19
High 1412 15 18 22 25 20
Missing 110
Marital status
Married, or cohabiting 3219 17 19 21 23 20
Single, divorced, or 1070 31 19 18 17 14
widowed

Table 3. Numbers of subjects belonging to SOC quintiles in each paper and SOC quintile
limits.

Sense of coherence Article | Article 11 Article IIT Article IV
1% (18-57.6) 867 847 824 842
2" (58.8-64.8) 793 779 767 776
3 (65-69.8) 848 838 821 836
4™ (70-74) 897 895 871 882
5" (74.2-84) 770 772 756 760

Total N 4175 4131 4039 4096
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4.2.3 Oral health behaviours

There were two self-reported variables of oral health behaviours used in the present
study: dental attendance and tooth-brushing frequency. These were used as both outcome
and explanatory variables. Dental attendance was used as an outcome variable in articles
I and IV, and as an explanatory variable in article III. Tooth-brushing frequency was used
as an outcome variable in articles II and IV, and as an explanatory variable in article III,
and also in article II.

Dental attendance pattern was measured with the question; “Do you usually go to a
dentist 1. regularly for check-ups; 2. only when you have a toothache, or some other
trouble; and 3. never?”. The answers two and three were combined when the data were
analysed.

Tooth-brushing frequency was measured with the question; “How often do you usually
brush you teeth?, with possible answers that included 1. more often than twice a day; 2.
twice a day; 3. once a day; 4. less frequently than every day; and 5. never”. For the
analyses, categories one and two, and four and five were combined, to yield a three-class
variable in article II. For the analyses of article IV, the answers were dichotomised by
combining categories one and two, and three, four and five (Appendix 2).

4.2.4 Socio-economic and demographic factors

Socio-economic and demographic factors used in the present study were gender, age,
level of education, family income categories, marital status and urbanization.

Age was classified into four categories: 30-39 years old, 40-49 years old, 50-59 years
old and 60-64 years old.

Education was categorized into three levels. The lowest category included subjects
who had less than a high-school education and who did not have formal vocational
education. The middle category included those who had graduated from high school, or
vocational school, and the highest category included those with a university degree, or
who had graduated from vocational high school.

The family income categories were generated by ranking the population from the
poorest third to the best-off third, such that each tertile contained as equal a number of
persons as possible. The OECD equivalence scale, which assigns a weight of 1 for the
first adult, 0.7 for other adults, and 0.5 for each child, was used (OECD, 1982).

Marital status was dichotomised. The first category consisted of subjects who were
married, or cohabiting, the second category consisted of divorced, widowed, or single
subjects who were not cohabiting.

Urbanization was divided into three categories, comprising larger towns, smaller
towns and rural areas. Larger towns had 15000 or more inhabitants, and at least 90 % of
all inhabitants lived in the population centre area. Smaller towns had less 15000
inhabitants, and 60-90 % of all inhabitants lived in the population centre area. Rural areas
either had less than 15000 inhabitants, and less than 60 % of all inhabitants lived in the
population centre area, or had less than 4000 inhabitants, of which 60-90 % lived in the
population centre area.
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4.2.5 Smoking

Smoking was used in article II as an explanatory variable, and article IV as an outcome
variable. Smoking was measured with the question; “Do you smoke nowadays 1. daily; 2.
occasionally; 3. not at all?” In article II, it was used in three categories.

In article IV, smoking habits were dichotomised; categories one and two were
combined when the data was analysed.

4.2.6 Physical activity (article 1V)

Physical exercise was measured with the question “How often do you exercise in your
leisure time at least for half an hour so that you are at least slightly out of breath and
sweating?, with possible answers including 1. daily; 2. four to six times a week; 3. two to
three times a week; 4. once a week; 5. two to three times a month; 6. a couple of times a
year, or more seldom?”. For the analyses, categories one to three, and four to six were
combined, to yield a dichotomous variable.

4.2.7 Oral Health Impact Profile scale (article I11)

In article III, oral health-related quality of life was measured with a self-administered
version of the OHIP scale, with 14 five-point items (Appendix 4). Each item was
attributed possible answers as follows: 1. very often; 2. fairly often; 3. sometimes; 4. very
seldom; 5. not at all; 6. do not know. The options were grouped for the analysis; each
answer was recorded as oral health-related problems, or no problems. Answers one, two
and three were indicative of oral problems, while answers four, five and six indicated no
oral problems. The number of problems was summed over all 14 items for each
individual. As the distribution of the OHIP extent variable was skewed to the right (with
69 % reporting no problems), it was categorized into three groups as follows: no
problems, one or two problems, and three or more problems, respectively. For the
subsequent analyses, 14 OHIP items were also divided into seven sub-scales, where each
sub-scale was measured with two items. The subject was considered to have problems in
a specific OHIP sub-scale if he, or she, reported having problems very often, fairly often,
or sometimes, in at least one of the two items included in the sub-scale. The division of
the OHIP items into sub-scales has been described previously by Slade (1997), and is also
given in Appendix 4.

4.2.8 Subjective oral and general health (article IV)

Subjective oral health and general health were measured with the questions “Is the
condition of your teeth and the health of your mouth at present/Is your present state of
health”, 1. good; 2. rather good; 3. moderate; 4. rather poor; or 5. poor? The answers one
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and two, and the answers three and five were combined for the analyses, to yield a
dichotomous variable. The answers one and two were considered to indicate good
subjective health, and answers three, four and five, as being indicative of poor subjective
health (Appendix 3).

4.3 Oral examinations

During the health examination, a dentist performed a comprehensive examination of oral
health. From the examinations, the level of oral hygiene (article II) and the number of
teeth (articles II & IIT) were used in the present study.

During the clinical oral examinations, the level of oral hygiene was visually assessed
from three teeth at one site each as follows; from the buccal surface of the posterior tooth
in the right upper jaw-quarter (teeth 17-14), from the lingual surface of the posterior tooth
in left lower jaw-quarter (teeth 37-34), and the buccal surface of tooth 33 (the third tooth
of the left lower jaw-quarter). Each site was given a score ranging from zero to two,
where zero indicated no dental plaque at the site, one indicated dental plaque at the
gingival margin of the site, and two indicated dental plaque also elsewhere at the site. The
scores were categorized into three groups using the following criteria: in group one,
scores ranged from zero to one, which indicated that there was no dental plaque, or that
there was dental plaque at the gingival margin of only one of the assessed teeth. In group
two, scores ranged from two to three, indicating that there was dental plaque at the
gingival margin of at least two of the assessed teeth, or there was dental plaque also
elsewhere at the site of one of the assessed teeth. In group three scores ranged from four
to six indicating that there was dental plaque also elsewhere than at the gingival margin
of the site in at least two of the assessed teeth. In case of a missing tooth, it was replaced
by the mean value of the assessed teeth of the individual. Lower dental plaque scores
indicated better levels of oral hygiene.

The total number of teeth was counted during the clinical examinations, and was used
as an explanatory variable. In paper III, the subjects were grouped into three categories,
1-9 teeth, 10-19 teeth, and 20+ teeth. In article II, the number of teeth was used as a
continuous variable.

The use of removable dentures was used in the present study from the self-reported
oral health measures. The subjects were divided into two sub-categories; those who
reported using removable dentures, and those who did not (article III).

4.4 Statistical analyses

A stratified, two-stage cluster sampling design was used in the survey. Thus, the
corresponding weights were used for correcting the effect of non-response. Weighting of
the sample was based on post-stratification with gender, age and region. The level of
significance was set at p < 0.05.

Pearson’s chi-square test was used in bivariate analyses to determine the significances
of the interdependencies between the variables, such as the SOC, the OHIP, socio-
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economic and demographic factors, and oral and general health behaviours (articles I, 11,
I & IV).

Interaction terms were employed to explore the interaction between the SOC and
socio-economic and demographic factors in relation to dental attendance patterns (article
D).

Logistic regression analysis (Hosmer & Lemeshow 1989) by the enter method was
used to test the significances of the discovered relations, taking into account the effect of
possible confounding variables when the outcome variable was in dichotomous form. The
aim of using the logistic regression model was to find concise models with relatively few
parameters. Due to the nature of SOC, there are no preset cut-off points and the odds
ratios provide supplementary information (articles I, II & III). Ordinal logistic regression
analysis was used when the outcome variable was classified into more than two, or in
these cases, three categories (articles IT & IIT).

Gender and age-adjusted, and gender, age and level of education-adjusted prevalences
were calculated to minimize the confounding effect of these socio-economic and
demographic factors (article IV). Adjusted prevalences were calculated using logistic
regression models (Lee 1981, Graubard & Korn 1999).

More detailed descriptions of the analysis strategies are given in the original articles.



5 Results

5.1 Sense of coherence and dental attendance (I)

Regular dental attendance was more common among those with a stronger SOC. Female
gender, high level of education, high family income bracket and subjects that were
married or cohabiting, but not age or urbanization, were positively related with dental
attendance, as shown in Table 4. In a separate analysis, a strong SOC was positively
associated (chi-square test, p < 0.05) with high level of education, high family income
category, being married or cohabiting, and living in larger towns (data not shown). The
proportions of regular dental attendance increased from 54 % to 67 % in the total sample,
from 46 % to 62 % among males, and from 60 % to 71 % among female subjects, when
moving towards stronger SOC quintiles.

A logistic regression model was used to reveal the association between SOC and the
dental attendance pattern when controlling for gender, age, level of education, marital
status and urbanization. The odds ratio for the strongest SOC was 1.4 relative to the
weakest SOC quintile, with 95 % confidence intervals of 1.2 - 1.8. A significant
interaction term was also found between SOC and level of education (Table 5) and, for
this reason, logistic regression models were constructed separately within the three
educational categories. The association between SOC and dental attendance pattern was
found to be significantly stronger among those with middle and high education levels,
with an OR = 2.0 (1.4 - 2.9) than among those having a low education level, OR = 1.2
(0.8 - 1.8) in Table 6.
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Table 4. Proportions of regular dental attenders in relation to gender, age, education,
Sfamily income category, SOC, marital status and urbanization.

Explanatory variables N Proportion of regular check-up attenders P
(%)

Gender

Male 1994 54

Female 2269 68 <0.001
Age

30-39 1311 61

40-49 1376 62

50-59 1160 60

60-64 416 60 0.681
Level of Education (missing 1)

Low 1147 51

Middle 1592 59

High 1523 70 <0.001
Family income category (missing 87)

Low 1390 50

Middle 1375 61

High 1411 71 <0.001
Sense of coherence

5" (Strongest SOC) 793 67

4 919 65

31 860 60

on 808 59

1* (Weakest SOC) 883 54 <0.001
Marital status

Married/cohabiting 3206 63

Divorced, widowed, single 1057 55 <0.001
Urbanization

Larger towns 2751 63

Smaller towns 598 57

Rural areas 914 57 0.092
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Table 5. Adjusted ORs (CI 95%) of regular dental attendance in relation to SOC and p-
values for interaction terms. Odds ratios adjusted for gender, age, level of education,
marital status and urbanization.

Variables Adjusted OR (95% CI) P
Sense of coherence
5" (Strongest SOC) 1.4 (1.2-1.8)
4h 1.3 (1.1-1.6)
3 1.1(0.9-1.4)
o 1.1(0.9-1.3)
1™ (Weakest SOC) 1 0.004
Interaction terms *)
SOC * Gender 0.602
SOC * Age group 0.849
SOC * Level of education 0.041
SOC * Family income bracket 0.283
SOC * Marital status 0.085
SOC * Urbanization 0.289

* Interactions between the SOC and all the explanatory variables were tested by constructing separate models

by adding and removing each interaction term one by one.

Table 6. Logistic regression analysis: regular dental attendance in relation to SOC in
each level of education. Odds ratios adjusted for gender and age.

Sense of coherence Level of Education
Low P Middle P High P
Adjusted OR (95% CI) Adjusted OR (95% CI) Adjusted OR (95% CI)
5" (Strongest SOC) 1.2 (0.8-1.8) 0.534 1.8 (1.3-2.5) 0.021 2.0(1.4-2.9) <0.001

40 12(0.8-1.7) 15(1.1-2.1) 18(122.5)
31 0.9 (0.6-1.3) 13 (1.0-1.9) 15(1.1-22)
2nd 1(0.7-1.4) 1.4 (1.0-1.9) 12(0.9-1.8)
1* (Weakest SOC) 1 1 1

5.2 Sense of coherence, tooth-brushing frequency

and level of oral hygiene (1I)

The proportions of twice-a-day tooth-brushing frequency and good levels of oral hygiene,
by gender and the SOC, are presented in Table 7. Of those belonging to the strongest
SOC quintile, 73 % reported their brushing frequencies to be at least twice a day, while
only 57 % of subjects belonging to the weakest SOC quintile did so. A similar trend was
observed with regards to the level of oral hygiene. The relationship between tooth-
brushing frequency and level of oral hygiene is given in Table 8.
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Table 7. The proportions of twice-a-day tooth-brushing frequency and good levels of oral
hygiene, by gender and SOC.

Variables N  Frequency of tooth brushing (%) P Level of oral hygiene (%) P
Twice or more a day Group 1 (good)
All 4131 63 60
Gender
Female 2203 79 <0.001 69 <0.001
Male 1928 47 51
Sense of coherence
5™ (Strongest SOC) 772 73 <0.001 65 <0.001
4" 895 63 61
3 838 62 63
2" 779 63 60
1* (Weakest SOC) 847 57 51

Table 8. Tooth-brushing frequency and level of oral hygiene in relation to each other.

Variables N Frequency of tooth-brushing (%) Level of oral hygiene (%)
Twice or Once a Less Group 1 Group2 Group 3
more aday day frequently (Good) (Poor)

Frequency of tooth-brushing

Twice or more a day 2651 65 29 6

Once a day 1225 55 35 10

Less Frequently 255 35 36 29
Level of oral hygiene

Group 1 (Good) 2499 69 27

Group 2 1284 60 33

Group 3 (Poor) 348 42 36 22

Ordinal logistic regression models were constructed to describe the comprehensive
relationship between tooth-brushing frequency and SOC. The models showed that
increasing tooth-brushing frequency related to a stronger SOC and that the association
was only slightly attenuated when gender, age, level of education, marital status, number
of teeth and smoking habits were controlled for. The odds ratios for each SOC quintile of
the final model are shown in Table 9.
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Table 9. The association of SOC and tooth-brushing frequency. Ordinal logistic
regression model including all explanatory variables (gender, age, level of education,
marital status, number of teeth and smoking habits) simultaneously. Cumulative odds
ratios (COR) for brushing teeth twice a day, or more often.

Sense of coherence Adjusted COR (95% CI) P
5™ (Strongest SOC) 1.9 (1.5-2.5) <0.001
4" 1.2(1.0-1.4)

3 1.2 (1.0-1.5)

om 1.3 (1.0-1.6)

1" (Weakest SOC) 1

According to the results presented in Table 10, strong and moderate levels of SOC were
related to an improved level of oral hygiene. For the strongest SOC quintile, the odds
ratio was 1.7 (1.4 - 2.1) compared with the weakest quintile of SOC. In addition to
gender, age, level of education, marital status, number of teeth and smoking habits, the
frequency of tooth-brushing was also controlled for in the analysis.

Table 10. The association of SOC, tooth-brushing frequency and level of oral hygiene.
Ordinal logistic regression model including all explanatory variables (gender, age, level
of education, marital status, number of teeth, smoking habits and frequency of tooth-
brushing) simultaneously. Cumulative odds ratios (COR) for good oral hygiene.

Variables Adjusted COR (95% CI) P
Frequency of tooth-brushing
Twice or more a day 24 (1.8-3.2) <0.001
Once a day 2.1(1.6-2.7)
Less frequently 1
Sense of coherence
5" (Strongest SOC) 1.7 (1.4-2.1) <0.001
4" 1.4 (1.2-1.8)
3 1.6 (1.3-1.9)
2 1.4 (1.2-1.8)
1** (Weakest SOC) 1

5.3 Sense of coherence and oral health-related quality of life (I1I)

Subjects with a strong, or moderate SOC had significantly fewer oral problems (OHIP
extent) than those with a weak SOC. Strengthening of SOC was paralleled by a
decreasing number of oral problems. Lower ages, higher levels of education, higher
family incomes, regular dental attendances, a tooth-brushing frequency of twice-a-day
and a higher number of remaining natural teeth, also significantly associated with a
decreasing number of oral problems (Table 11).
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Table 11. Proportion of subjects in OHIP extent “no problems ’-category by gender, age,
socio-economic variables and SOC.

Explanatory variables N OHIP Extent P
No Problems (%)
All 4039 69
Gender
Male 1899 69 0.533
Female 2140 70
Age
30-39 1268 74 <0.001
40-49 1292 69
50-59 1091 65
60-64 388 63
Level of education
Low 1056 64 <0.001
Middle 1508 68
High 1475 74
Family income category
Low 1337 63 <0.001
Middle 1329 71
High 1373 74
Sense of coherence
5" (Strongest SOC) 756 83 <0.001
4t 871 77
3¢ 821 70
2 767 66
1* (Weakest SOC) 824 51

In model D (Table 12), the adjusted cumulative odds ratio of the SOC was 4.6 (3.7-5.8)
for the highest level of SOC compared to the weakest level of SOC (1.0). The reported
dental attendance and the number of teeth were also related to the OHIP extent variable.
There was no gender difference in the OHIP.
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Table 12. Four separate ordinal logistic regression models describing the association
between OHIP extent and gender, age, and oral behavioural, oral health and SES
variables, or SOC. Cumulative odds ratio estimates over 1.0 indicate a decreasing
number of oral problems.

Sense of OHIP Extent P OHIP Extent P OHIP Extent P OHIP Extent P
coherence Model A' Model B? Model C? Model D*
Unadjusted Adjusted Adjusted Adjusted
CORs CORs (95% CORs CORs

(95% CI) CI) (95% CI) (95% CI)
5t 52 < 5.1 <0.001 4.7 <0.001 4.6 <0.001
(Strongest SOC)  (4.1-6.5)  0.001  (4.1-6.4) 3.7-5.9) (3.7-5.8)
4t 3.6 34 33 33

(3.0-4.3) (3.0-4.3) (2.7-4.0) (2.7-4.0)
31 2.5 2.5 2.4 24

(2.1-3.1) (2.1-3.1) (2.0-2.9) (2.0-2.9)
2m 2.0 2.1 2.0 2.0

(1.7-2.5) (1.7-2.5) (1.6-2.5) (1.6-2.5)
™ 1 1 1 1
(Weakest SOC)

'Model A shows unadjusted cumulative odds ratios for SOC in relation to the OHIP extent variable.

*Model B is adjusted for gender, age and SOC.

*Model C is adjusted for gender, age, oral behavioural (dental attendance and frequency of tooth-brushing) and
health (number of teeth, use of removable dentures) variables and SOC.

*Model D is adjusted for all explanatory variables (gender, age, oral behavioural and health variables, level of
education, family income category, and SOC).

The proportions of subjects belonging to the strongest SOC quintile with oral problems
were notably smaller than those of subjects belonging to the weakest SOC quintile in all
seven OHIP sub-scales. The SOC was also found to associate with all of the OHIP sub-
scales, and the association was most evident in the psychological discomfort (OR = 5.2
with 95 % confidence intervals from 3.8 to 7.2), psychological disability (OR = 5.8 (3.5 -
9.5)) and handicap (OR = 8.0 (4.5 - 14)) sub-scales.

5.4 Oral and general health behaviours and health,

and sense of coherence (IV)

Overall, among general health behaviours, 75 % of those subjects who exercised more
often than once a week also claimed not to be current smokers. Among oral health
behaviours, the corresponding prevalence was smaller: 67 % of those who brushed their
teeth at least twice a day also claimed to be regular dental attenders. Subjective oral and
general health were significantly associated, with 75 % of those who claimed to have a
good general health, also reporting having a good oral health.
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Table 13. Age-, and level of education-adjusted prevalences (%) for those with positive
health behaviours in relation to each other by gender.

Prevalence At least twice-a-day tooth- Non-smokers Physical activity more than
(95% CI) brushing frequency once a week
Males Females Males Females Males Females
(n=919) (n=1722) (n=1245) (n=1603) (n=1083) (n=1323)
Adjusted Adjusted Adjusted Adjusted Adjusted Adjusted
prevalence  prevalence prevalence prevalence prevalence  prevalence
95 % CI 95 % CI 95 % CI 95 % CI 95 % CI 95 % CI
Dental
attendance
Regularly 61 71 61 70 60 70
57-64 68-73 58-63 67-72 56-63 67-73
Tooth-
brushing
frequency
Twice-a-day 50 79 54 83
47-53 76-81 51-57 80-85
Smoking
Non-smoker 72 77
70-75 75-79

Table 13 presents age- and level of education-adjusted prevalences, by gender, for those
with positive health behaviours in relation to each other. Positive health behaviours
tended to occur together significantly more often among females than among males.
Thus, 83 % of females who exercised more than once a week and 79 % of non-smoking
females also brushed their teeth at least twice a day, while the corresponding prevalences
were only 54 % and 50 %, respectively, among males. The gender difference was also
evident with respect to good subjective oral and general healths in relation to a twice-a-
day, or more, tooth-brushing frequency (Article IV, Table 4).

In Table 14, a strong SOC is shown to be a common health-promoting factor for health
behaviours. In all health behaviours, the unadjusted, and gender and age-adjusted and
gender, age and level of education-adjusted prevalences of those with positive health
behaviours were greater among subjects belonging to the strongest SOC quintile than
among those belonging to the weakest SOC quintile. The differences of unadjusted
prevalences varied from 7 to 15 %.
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Table 14. The prevalences (%) of those belonging to the strongest SOC quintile (n = 760),
or to the weakest SOC quintile (n = 842), and reporting regular dental attendance, twice-
a-day tooth-brushing frequency, non-smoking habits, or physical activity more than once
a week. The prevalences are given unadjusted, adjusted for gender and age, and adjusted
for gender, age and level of education.

Prevalence (95 % CI) Unadjusted Adjusted for gender Adjusted for gender, age
and age and level of education

Regular dental attendance

Weakest SOC 54 (50-57) 54 (50-57) 55 (52-59)

Strongest SOC 66 (63-70) 67 (63-70) 66 (62-70)
Twice-a-day tooth-brushing frequency

Weakest SOC 58 (54-61) 57 (54-61) 59 (56-63)

Strongest SOC 73 (70-76) 73 (70-77) 73 (70-76)
Non-smoking habits

Weakest SOC 64 (61-67) 64 (60-67) 65 (62-68)

Strongest SOC 73 (70-77) 74 (71-77) 74 (71-76)
Physical exercise more than once a week

Weakest SOC 54 (50-58) 54 (50-58) 54 (51-58)

Strongest SOC 61 (58-65) 62 (58-65) 61 (58-65)

A strong SOC was also shown to be a positive determinant for subjective oral and general
healths (Table 15).

Like the female gender, a strong SOC tended to associate to an unidimensionality of
health behaviours. This was most evident between the tooth-brushing frequency and
general health behaviour variables. Only 59 % of those who belonged to the
weakest SOC quintile and had non-smoking habits also brushed their teeth at
least twice a day, while the corresponding percentage for non-smokers in
the strongest SOC quintile 75. The corresponding percentages for the weakest and the
strongest SOC quintile for those exercising more than once a week, were 66 and 79,
respectively.

Table 15. Prevalences (%) of those belonging to the strongest, or the weakest SOC
quintile and reporting good oral, or general health. Prevalences are given unadjusted,
adjusted for gender and age, and adjusted for gender, age and level of education, with
95% confidence intervals.

Prevalence (95 % CI) Unadjusted Adjusted for gender Adjusted for gender, age
and age and level of education

Good subjective oral health

Weakest SOC 57 (53-60) 57 (53-60) 58 (55-62)

Strongest SOC 78 (75-81) 78 (75-81) 78 (75-81)
Good subjective general health

Weakest SOC 54 (50-57) 55 (51-58) 56 (53-59)

Strongest SOC 83 (80-86) 82 (79-85) 82 (79-85)




6 Discussion

6.1 Methodological considerations

6.1.1 Sample

The present study inherently includes a high external validity due to a nationally
representative sample of the Finnish adult population, and a high participation rate (88 %)
in the Health 2000 survey. The high participation rate is probably due to the intensive
efforts made in trying to get responses from those who initially remained silent. Thus,
during the home visits, interviewers conducted a comprehensive health interview and
made appointments for the examination proper. This probably helped to increase the
participation in the health examination. Furthermore, the use of post-stratum weights,
based on gender, age, region and language, for correcting the non-response bias can be
expected to increase the external validity.

For this study, some subjects from the original sample were excluded. First, only
dentate subjects were included. Second, the studied age-range was limited to only 30- to
64-year-olds, corresponding to the working-age population. These exclusions were
performed, because dentate and edentate subjects were seen to be unequally distributed in
relation to the outcome variables. The exclusion of edentate subjects can also be seen as a
limitation. On the other hand, the inclusion of edentate subjects would have had a
confounding effect on results relating to oral health items, such as dental attendance,
tooth-brushing frequency and the OHIP. In practice, however, dentate and edentate
subjects would have had to be analysed separately on several occasions. For example, the
method of evaluating the level of oral hygiene between dentate and edentate subjects
would have been different. In addition, dentulousness and a low number of teeth have
previously been reported to be the strongest predictors for not visiting a dentist (Gift &
Newman 1993, Grytten 1992, Joshipura ef al. 1996).

The large sample ensured that the variations in the SOC scores and outcome variables
were representative of the working-age population in Finland. The main objective of the
present study was to investigate the mutual relationship between psycho-social concepts
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and oral health and not to yield descriptive epidemiological information. Due to the
theory-backed stability of the SOC in the studied age range, and despite the cross-
sectional design of the study, the latter supports the interpretation that SOC influences
oral health rather than the other way round, which shall be discussed in more detail later.

6.1.2 Sense of coherence

The SOC was measured by means of 12 items derived from the Antonovsky (1987a)
short SOC scale (SOC-13). The short scale of SOC has been proposed for use when time,
or space limitations prevents the use of the full scale (SOC-29). For the present study, the
short SOC scale was chosen. The item “Does it happen that you have feelings inside you
would rather not feel?”” was dropped from the scale, to yield an even number of items for
all subscales. The reliability of the present study’s SOC scale seems to be maintained,
since the distribution of the individuals’ mean SOC scores were comparable to previous
Finnish SOC studies (Poppius et al. 1999, Suominen et al. 1999). For example, Poppius
and co-authors (1999) used the full version of the SOC scale, resulting in similar
distributions of mean SOC scores. Although Antonovsky (1987a) suggested that the SOC
is passable in any cultural setting, the SOC scores may, and do, vary between cultures.
Therefore, comparisons of the SOC scores between the present study and studies
conducted among other nationalities should be made with reserve.

The low number of missing values of SOC items in all papers in the present study also
contributes to the reliability of the SOC scale. For example, in paper IV, there was only
one missing value for 77 cases, two missing values for seven cases, and three missing
values for seven other cases.

During the analyses, it was possible to stratify the data into several subcategories. To
obtain more representative results, the SOC was divided into quintiles, as there are no
accepted limits for SOC score cut-off points. The quintiles were also seen to be
adequately diverging in relation to the SOC scores. Using the pure statistical criterion for
the SOC limits also contributes to the reliability of the results, as this prevents the
“fishing” of the best possible cut-off points to yield the highest differences between the
SOC categories. In addition, using categories of the SOC was considered to give a more
concrete view of the observed associations than would have been obtained if the SOC had
been used as a continuous variable.

6.1.3 Oral and general health behaviours

One of the main objectives of this study was to investigate the mutual relationship
between the SOC and oral health behaviours. By selecting regular dental attendance as an
outcome variable, it was intended to emphasize the individual’s own activity towards the
use of dental services, and one’s valuation and understanding with respect to one’s oral
conditions. Regular dental attendance may also be misleading, since there exists a recall
system of dental attendance in Finland, whose importance is difficult to evaluate.
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To measure oral hygiene practices comprehensively, both tooth-brushing frequency
and the level of oral hygiene were chosen as outcome variables. In the case of tooth-
brushing frequency, subjects may answer in a socially accepted way. Therefore, the level
of oral hygiene was also included, thereby enhancing the reliability of the measurement
of oral hygiene practice as an outcome variable, and allowing to evaluate the quality of
the tooth-brushing. On the other hand, the measurement of the level of oral hygiene can
also be quite sensitive. The reliability of the findings was also enhanced by using the two
oral hygiene practice variables, and categorizing the responses into three classes instead
of two.

Smoking and the frequency of physical activity were chosen for the analysis with
respect to general health behaviours, since they have different backgounds. Smoking
represents a routine, with well-known harmful effects, well comparable to not tooth-
brushing. Physical activity, on the other hand, demands expenditure of energy and thus
functions like regular dental attendance. Since the oral and general health behaviours
used in the present study were chosen as having different origins, it also increased the
scope of the relationships studied.

The validity of the health behaviour variables is difficult to evaluate, because they are
self-reported variables. Nevertheless, self-reporting has been found to lead to useful
results in Finnish lifestyle and health studies (Aromaa & Koskinen 2004), although some
inaccuracy in the results is caused as far as prevalences are concerned. Patients with a
high socio-economic status, or a strong, or moderate SOC, may be more likely than
others to give excessively positive answers, in order to avoid the guilt and anxiety that
they might encounter otherwise. On the other hand, it is also reasonable to assume that
the subjects who did not participate in the study, even though they were chosen in the
sample, may have weaker SOCs and less healthy lifestyles than those who did participate.
This suggests that, in reality, the observed associations might be even stronger.

The cut-off points for dichotomization of the oral and general health behaviour, and
subjective oral and general health variables were chosen carefully based on the criterion
that they have been successfully used in previous studies. The cut-off points for regular
dental attendance in relation to SOC have previously been used by Freire and co-authors
(2001, 2002). In the case of the tooth-brushing frequency, it has been suggested that a
frequency of twice a day is the commonly accepted recommendation (Sheiham 1977).
The used dichtomization of smoking habits (Abrahamsson & Ejlertsson 2002), as well as
the frequency of physical activity (Hassmen et al. 2000) in relation to SOC have also
been used previously.

6.1.4 Socio-economic and demographic factors

The co-linearity between explanatory variables was studied by constructing several
models, using different interaction terms between the SOC and other variables. Based on
these analyses, a significant interaction was revealed between the SOC and the level of
education. Other socio-economic and demographic factors were also included in the
analyses, since they had no significant interactions with SOC.
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Age was kept in the models, even though the SOC has been proposed to be quite
stable after the age of 30 (Antonovsky 1987a). Gender was also controlled for, because
previous results have shown a tendency for stronger SOC scores among males compared
to females (Antonovsky 1993, Anson et al. 1993, Larsson & Kallenberg 1996,
Buddeberg-Fischer 2001). Level of education and/or family income level had to be
controlled for, since, according to previous findings, the level of education is associated
with both SOC (Larsson and Kallenberg 1996) and oral health, subjective health, and oral
and general health behaviours (Larsson & Setterlind 1990, Midanik et al. 1992,
Suominen et al. 1999, Hassmen et al. 2000, Freire et al. 2001, 2002, Suominen et al.
2001, 2005).

6.2 Sense of coherence, oral health behaviours
and level of oral hygiene

The results of the present study indicate that subjects with a strong SOC reported a more
regular dental attendance, and that this association was most evident among subjects with
a high level of education. It was also found that a tooth-brushing frequency of twice, or
more, a day, and a good level of oral hygiene, were more common among those who had
a strong SOC, compared with those who had a weak SOC.

Despite the cross-sectional nature of the study, theoretical considerations suggest that
the results lend support to a causal interpretation. The associations observed between the
SOC and the oral health behaviours were consistently found to be parallel in nature: the
stronger the SOC, the better the oral health behaviour. Support is also given through the
theory-backed stability of the SOC in the studied age range, that included 30- to 64-year-
olds (Antonovsky 1987a). In addition, it can be seen that oral health behaviours are
contextually closely related with all three SOC sub-categories. According to the
definition of SOC, a person with a strong SOC experiences the challenges of daily life in
a manner that is more structured, predictable and worthy of investment, and has the
resources to encounter them. These aspects can also be seen to be beneficial when
considering oral health behaviours. For example, dental attendance embodies components
of anxiety and unpleasantness, and a visit to the dentist may invariably be associated with
the development, or continuation of symptoms, which can be even more demanding on
mental resources. Furthermore, the health benefits of practicing twice-a-day tooth-
brushing, and of maintaining a good level of oral hygiene, may not be immediately
noticeable. Consequently, oral health behaviours and the concept of SOC seem to involve
parallel motivations.

Can the association between SOC and tooth-brushing frequency be spurious? Is it
based on a reporting routine learnt in childhood? Probably not, because the SOC was also
associated with objectively defined levels of oral hygiene, after controlling for tooth-
brushing frequency. This suggests that the level of SOC indeed precedes the quality of
tooth-brushing behaviour. The fact that the association between the SOC and both of
these outcome variables remained even after controlling for several confounding factors,
strengthens this conclusion.
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Psycho-social factors can be seen in a wider socio-economic context. When examining
the impact of the SOC on oral health from this perspective, it can be an issue of an
independent effect, or of an indirect effect canalized through different pathways, i.e.,
through an individual’s socio-economic status, social environment, or perceived values. A
good example of this type of a pathway is the level of education, which partially
encompasses all of the above-mentioned routes. In the present study, the association
between the SOC and dental attendance was more evident among those with high, or
middle levels of education than among those with a low level of education. A strong SOC
has also been shown to associate with a high level of education (Charlton & White 1995,
Lundberg 1997). This was also supported in a study reporting the SOC to have a
salutogenic effect against coronary heart disease among Finnish white-collar workers, but
not among Finnish blue-collar workers (Poppius ef al. 1999). A high level of education,
as well as financial resources, can be seen to associate with positive attitudes and values
towards one’s health. In addition to positive oral self-care practices, those who have a
high level of education have the knowledge to use dental services in order to promote
their oral health. A high level of education may promote the development of a strong
SOC, but a strong SOC may, in turn, make the person hungry for more education. The
overlap between the SOC and the level of education could also be an indication of the
SOC being a more extensive mental resource associated with good health via different
routes. The notion that a strong SOC functions through the selection of health-promoting
behaviours (Antonovsky 1987a) also supports the above-mentioned idea. A weak SOC
may have harmful effects through different health behaviours; for example, through
smoking, which is discussed below in more detail.

These findings also support the observation that there are grave socio-economic oral
health differentials in Finland (Suominen-Taipale et al. 2004), and suggest an approach to
solve the problem, by identifying the underlying psycho-social factors that bond with the
socio-economic status.

The results give support to, and extend, previous findings that the SOC associates with
several separate general health behaviours, such as dietary habits (Larsson & Setterlind
1990), drug recovery (Nyamathi et al. 1990), alcohol consumption (Midanik et al. 1992),
physical activity (Hassmen et al. 2000, Kuuppelonmaki & Utriainen 2003) and smoking
(Abrahamsson & Ejlertsson 2002, Kiviméki ez al. 2002b).

The association between the SOC and oral health behaviours is also in agreement with
the studies of Freire et al. (2001, 2002), who found an association between the SOC of
adolescents, that of their mothers, and the dental attendance pattern of the adolescents.
Contrary to our findings, Freire et al. (2001) did not find a significant association
between the SOC, tooth-brushing frequency, and the level of oral hygiene among
adolescents. This may be due to the fact that the latter study solely comprised adolescent
subjects, whose tooth-brushing frequency and level of oral hygiene is still more or less
influenced by their parents, and whose personal SOC is still under development (Freire et
al.2001).

In the present study, the SOC, considered as a psycho-social characteristic, was found
to associate with oral health behaviours. This is in accordance with previous findings that
relate oral health with psycho-social aspects. Self-efficacy (Stewart et al. 1997, Wolfe et
al. 1991, Kneckt et al. 1999b), locus of control (Wolfe et al. 1991, Regis et al. 1994,
Macgregor et al. 1997), self-esteem (Regis et al. 1994, Macgregor et al. 1997, Kneckt et
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al. 2001), symptoms of depression (Genco et al. 1999, Anttila et al. 2001), and active
coping and optimism (Ylostalo et al. 2003a), have all been found to be positive psycho-
social determinants of oral health and oral health behaviour. A relationship between the
level of oral hygiene and some psycho-social factors has also been reported previously
(Monteiro da Silva et al. 1998, Kurer et al. 1995, Deinzer ef al. 1998, 2001, Croucher et
al. 1997). Our findings not only lend support to the notion of an overlap between the
SOC and the psycho-social characteristics in question (Geyer 1997), but they also
highlight the value of the SOC as a psycho-social factor.

6.3 Oral and general health behaviours and sense of coherence

The results of the present study supported both the unidimensional and multidimensional
characters of oral and general health behaviours. Among males, the results favoured
multidimensionality, but female health behaviours tended to be unidimensional. A strong
SOC had health-promoting characteristics common to both oral and general health
behaviours.

Similar findings were reported by Roysamb and co-authors (1997), who suggested that
health-related behaviour may be concurrently conceptualised as multidimensional, few-
dimensional and unidimensional. The findings of Steele and McBroom (1972) clearly
indicated that health behaviour is not unidimensional. Astrom and Rise (2001) have
suggested that oral and general health behaviours represent two distinct behavioural
domains. This appears to imply that oral and general health behaviours should be
approached jointly in health promotion programmes. The concept that oral health
behaviour could be a dimension distinct from that of general health behaviour was also
proposed by Toneatto and Binik (1990).

The present findings suggest that, by concentrating health promotion on only one
health behaviour, an improvement could be achieved in several others. This phenomenon
is most evident among subjects whose health behaviours tend to be unidimensional. In
contrast, among subjects that envisage a multidimensional spectrum of health behaviours,
the implementation of a similar intervention does not lead to equally encouraging results.
Smoking is an excellent example of a detrimental health behaviour that is difficult to
change, and whose effects are well known to the general public to be common risk
factors for several oral and general diseases. Smoking has also been noted in a common
risk factor approach (Sheiham & Watt 2000). It also has the potential needed to be a form
of health behaviour through which improvements in several other health behaviours
could be mediated.

The SOC has been shown to associate with several separate oral and general health
behaviours, such as dietary habits (Larsson & Setterlind 1990), drug recovery (Nyamathi
et al. 1990), alcohol consumption (Midanik et al. 1992), physical activity (Hassmen et al.
2000, Kuuppelonmaki & Utriainen 2003), smoking habits (Abrahamsson & Ejlertsson
2002, Kiviméki ef al. 2002) and dental attendance pattern (Freire et al. 2001, Freire et al.
2002). These findings, together with those of the present study showing the rather
universally positive effect of the SOC on several health behaviours, lends support to the
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notion that the changing of health behaviours could partly be accomplished via a psycho-
social factor.

Regardless of whether health behaviours are uni-, or multidimensional, it is reasonable
to identify a health-promoting factor, such as SOC, common to several health behaviours,
and to attempt to support the development of this factor during adolescence by creating,
for example, an adequate social environment; this could lead to a wide-ranging
improvement of health behaviours. This impact may also benefit the actual state of health
and, more generally, contribute to the welfare and empowerment of individuals.

Our findings truly emphasize the role played by gender. Previous studies analysing, or
revealing, gender differences between oral and general health behaviours are rare. Gender
difference is supported by a recent study demonstrating that female smokers tend to
display less effective oral health behaviours than non-smokers. In fact, it has also been
revealed that males with good general lifestyle habits tend to exhibit positive oral hygiene
behaviours (Fukai et al. 1999). However, positive health behaviours are generally more
common among females (Ostberg ef al. 1999, Astrom & Rise 2001), which partly
contributes to the likelihood of unidimensionality among them. Aesthetic values, and
social pressures created by the environment, may support more positive health behaviours
among females. Women may also have the ability — because of their educational
background and cultural factors - to visualize the concept of health and health-related
factors more comprehensively than men, and this can also partially influence positively
on their health behaviours.

In order to acquire a view of health behaviours as comprehensive as possible, we
selected the health behavioural items to vary in character. Their origin can be located in
time, i.e. tooth-brushing frequency is a routine that is usually acquired in early childhood
(Ostberg 2002), while dental attendance, smoking habits and physical activity are
acquired a little later. Furthermore, it can be seen that the implementation of certain
health-enhancing behaviours, such as a regular dental attendance and a high frequency of
physical activity, demands more initiative from an individual than other positive health
behaviours, such as brushing teeth twice a day, or smoking.

6.4 Sense of coherence as a determinant of oral health-related quality
of life and subjective oral and general health status

Individuals with a strong, or moderate SOC had significantly fewer oral problems than
those with a weak SOC. The SOC was also found to associate with all of the sub-scales
of the OHIP, and the association was most evident in the psychological discomfort,
psychological disability and handicap sub-scales. A strong SOC was also found to
associate with good subjective oral and general health.

The results suggest that the SOC is a factor that has a wide-ranging impact on an
individual’s subjective assessment of health. The concepts of OHIP and subjective health
status cannot be interpreted in the same way; the OHIP measures only the negative
aspects related to oral health, while the subjective health variables have a broader
character. In addition, the treatment decisions for individual patients are compromises
between objective findings and the patient’s subjective experiences of his, or her,
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symptoms. The OHIP can be understood to efficiently reflect subjective oral health-
related experiences, and a person’s perceptual experience of illness and symptoms as
problems. These experiences can vary between patients in the context of similar objective
findings. In fact, SOC might be interpreted as describing a person’s psycho-social ability
to promote his/her health, instead of falling ill. These ideas also validate the function of
the SOC as a health-promoting factor. The similarities in content of the OHIP and the
SOC, and the previously found association between the SOC and the Sickness Impact
Profile (Langius et al. 1994), also support the notion of their close relationship.

This is the first study to explore additional determinants of an oral health-related
quality of life by introducing SOC. Our results suggest that, as a phenomenon, health-
related quality of life is of much broader scope than has been shown thus far, and that the
introduction of psycho-social factors into this context is useful. This leads to the
assumption that oral health could also play an essential part in the broader concept of
health-related quality of life. The OHIP is also known to be relevant to oral health
(Inglehart & Bagramian 2002). The comprehensive association of SOC and OHIP
emphasizes that SOC could be a determinant of oral health.

A strong SOC was also associated with good oral and general subjective health. These
findings are partly new, and partly in agreement with numerous earlier studies reporting
associations between the SOC, general health and well-being (Kalimo & Vuori 1990,
Sagy et al. 1990, Ryland & Greenfeld 1991, Chamberlain & Zika 1992, Lundman &
Norberg 1993, Pasikowski et al. 1994, Poppius et al. 1999, Suominen et al. 1999, 2001,
2005, Nilsson et al. 2000, Forbes 2001, Surtees ef al. 2003).



7 Conclusions and implications

The sense of coherence was associated with oral health behaviours, such as dental
attendance pattern and tooth-brushing frequency. The association between the sense of
coherence and the dental attendance pattern was more evident among subjects with
middle, or high levels of education.

Besides tooth-brushing frequency, the sense of coherence was also associated with the
level of oral hygiene, although this association weakened slightly after controlling for
tooth-brushing frequency. This suggests that the sense of coherence has an impact on
both the quantity and the quality of tooth-brushing.

The sense of coherence was strongly associated with the oral health-related quality of
life (OHIP), and with all of the OHIP sub-scales. The association was most evident in the
psychological discomfort, psychological disability and handicap sub-scales. The sense of
coherence could thus be a determinant of oral health-related quality of life.

Health behaviours were multidimensional among males, while they tended to be
unidimensional among females. A strong sense of coherence was associated with positive
health behaviours, and with good oral and general subjective health statuses.

The present study emphasizes that, in addition to socio-economic and demographic
factors, psycho-social resources are related with inequities in health. It is also emphasized
that the SOC, as psycho-social resource, is a feature that interacts with several different
factors and, therefore, that there are no direct procedures available to strengthen it. In
addition, in this kind of interaction pattern, it is barely possible to evaluate the importance
of a single factor, although multivariate analysis methods were used. On the other hand,
on the basis of the present study, the assumption of SOC being a truly significant factor
with respect to health gained support, although it was noted that the impact of SOC was
as strong as the impact of the level of education in several instances.

These findings suggest that the essential pathway to strengthen the SOC is through the
strengthening of its surrounding network. This can be implemented, for example, by
supporting the social environment of children and adolescents.

This study also emphasizes that psycho-social resources, such as the SOC, are capable
of facilitating the motivation for positive health behaviours and the understanding of its
health benefits. These resources, along with socio-economic and demographic factors,
can create an environment that is partially responsible for the individuals’ cognitive and
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physical functions. These functions express themselves as the individuals’ well-being and
positive health behaviours.

Sense of coherence could provide help in planning health promotion strategies, but,
for this, further research is needed, using, for example, longitudinal study designs.
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Appendix 1

SENSE OF COHERENCE
How do you feel? Circle from options 1 to 7 the one best describing your opinion.
Until now your life has had:
No clear goals or no purpose at all Very clear goals and purpose
| DU 2o, 3 4. Seceiis 6. 7
Do you have the feeling that you don’t really care about what goes on around you?
Very seldom or never Very often
| DU 2o, 3 4. Seceiis 6. 7

Has it happened in the past that you were surprised by the behaviour of people you thought you
knew well?

Never happened Always happened
| DU 2o, 3 4o, Seciii. 6. 7
Has it happened that people whom you counted on disappointed you?
Never happened Always happened
| DU 2o, 3 4o, Seciii. 6. 7
Do you have the feeling that you’re being treated unfairly?
Very often Very seldom or never
| DU 2o, 3 4o, Seciii. 6. 7
Do you have the feeling that you are in an unfamiliar situation and don’t know what to do?
Very often Very seldom or never
| DU 2o, 3. 4. Seceiis 6. 7
Doing the things you do everyday is:
A source of deep pleasure and satisfaction A source of pain and boredom
| DU 2o, 3. 4. Seceiiis 6. 7
Do you have very mixed-up feelings and ideas?
Very often Very seldom or never

| BUURO 20, 3o 4. S 6......... 7
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Many people — even those with a strong character — sometimes feel like sad sacks (losers) in certain
situations. How often have felt this way in the past?

Never Very often
| DU 2o, 3 4o, Seciii. 6. 7
When something happened, have you generally found that:
You over- and underestimated its importance You saw things in the right proportion
| DU 2o, 3 4o, Seciii. 6. 7

How often do you have the feeling that that there’s little meaning in the things you do in your daily
life?

Very often Very seldom or never
| DU 2o, 3. 4. Secviiis 6. 7
How often do you have feelings that you’re not sure you can keep under control?
Very often Very seldom or never

L., 2o, 3o 4. So 6......... 7
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Appendix 2
ORAL HEALTH BEHAVIOUR AND ORAL HEALTH ITEMS

Do you usually go to a dentist:
1. regularly for check-up
2. only when you have toothache or some other trouble
3. never?

How often do you usually brush your teeth:
1. more often than twice a day

2. twice a day

3. once aday

4. less frequently than every day
5. never?

Do you wear removable dentures:
1. complete dentures (no own teeth neither roots)
2. partial dentures and own teeth
3. no dentures, have own teeth
4. no dentures, no teeth?

Is the condition of your teeth and the health of your mouth at present:

1. good

2. rather good
3. moderate
4. rather poor
5. poor?
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Appendix 3

GENERAL HEALTH BEHAVIOUR AND GENERAL HEALTH ITEMS

How often do you exercise in your leisure time so that you are at least slightly out of breath and sweating?

l.

AR

daily

4 - 6 times/week

2 - 3 times/week

once a week

2 - 3 times a month

few times a year or even more rarely

Do you smoke nowadays?

L.
2.
3.

daily
occasionally
not at all

Is your present state of health:

1.

noh v

good
rather good
moderate
rather poor
poor?
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Appendix 4
ORAL HEALTH AND QUALITY OF LIFE
How often have you had the problem during the last month?
1 = very often, 2 = fairly often, 3 = occasionally, 4 = hardly never, 5 = never, 6 = don’t know

FL. Have you had trouble pronouncing any words because of problems with your teeth, mouth or
dentures?

| PR 2o, 3o, 4. Seiiinnn. 6
FL. Have you felt that your sense of taste has worsened because of problems with your teeth,
mouth and dentures?

L., 20 3o 4o Seciiiiins 6

P1. Have you had painful aching in your mouth?
| PR 2o, 3o, 4. Seviinnnn 6

P1. Have you found it uncomfortable to eat any foods because of problems with your teeth, mouth

and dentures?
| DU 2. 3o 4., S, 6

P2. Have you been self-conscious foods because of problems with your teeth, mouth and dentures?
| PR 2o, 3o, 4. Seiiiinnnn 6

P2. Have you felt tense because of problems with your teeth, mouth and dentures?
| PR 2o, 3o, 4. Seviinnnn 6

D1. Has your diet been unsatisfactory because of problems with your teeth, mouth and dentures?
| PR 2o, 3o, 4. Seiiiinnnn 6

D1. Have you had to interrupt meals unsatisfactory because of problems with your teeth, mouth and
dentures?
| PR 2o, 3o, 4. Seiiiinnnn 6

D2. Have you found it difficult to relax because of problems with your teeth, mouth and dentures?
| PR 2o, 3o, 4. Seviinnnn 6

D2. Have you been a bit embarrassed because of problems with your teeth, mouth and dentures?
| PR 2o, 3o, 4. Seiiiinnnn 6

D3. Have you been a bit irritable with other people because of problems with your teeth, mouth and
dentures?

L., 20 3o 4o Seciiiiins 6
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D3. Have you had difficulty doing usual jobs because of problems with your teeth, mouth and
dentures?

L., 20 3o L Seciiiiins 6

H. Have you felt that life in general was less satisfying because of problems with your teeth, mouth
and dentures?
| PR 2o, 3o, 4. Seviiinnnn 6

H. Have you been totally unable to function because of problems with your teeth, mouth and
dentures?

| PR 2o, 3o, 4. Seviinnnn 6
FL Functional Limitation
P1 Physical Pain
P2 Psychological Discomfort
D1 Physical Disability
D2 Psychological Disability
D3 Social Disability

H Handicap
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