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CHAPTER 1

GENERAL INTRODUCTION AND LITERATURE
REVIEW

1.1

Introduction

One of the characteristics of the Dutch population at present is the steadily
increasing number of elderly, a development which will continue in the next
decades. More often than in the past the elderly will retain their natural dentition
and more teeth per individual will be present, due to changing patterns of dental
mindedness and increased fluoride use since 1950 among the younger people (Todd
e.a., 1982; Van Rossum, 1988; CBS, 1988). The increasing number of older people
as well as their specific physical, psychological and social conditions will have
important implications for the dentist and other health workers. The elderly of the
future, also called "the new elderly" will have higher expectations of the dental
care delivery system because they are bettér educated and have more financial
resources. The natural dentition that survives into old age, is often reduced and the
retained teeth are heavily restored. Since the prevention of becoming edentulous at
old age is an important objective of dental care, the shortened dental arch concept
may be an appropriate approach to retard the breakdown process of the natural
dentition (Käyser, 1984; 1989). The consequences of a reduced natural dentition
on the satisfaction with the oral health is the subject of this dissertation.
Many definitions for elderly are used; mostly it is restricted to people aged 65 or
above. Maybe this is due to the official retirement at 65 years of age in the
Netherlands. It is clear however, that any age limit is arbitrary, because ageing is a
continuing process, not starting at a particular moment for someone. For this
reason the age criterion is used in a flexible manner in the review of the literature.
In the present study "elderly" are defined as people in 55-74 age groups, since it is
easier to select dentate elderly in this younger age group. Above 75 years of age
most people are edentulous. Results concerning the age group 55-64 would
possibly provide information on oral health of forthcoming generations of elderly.

1.2

Oral diseases of the elderly

1.2.1
Edentulousness
Prevalence of edentulousness in the elderly is high. From 88% mentioned in a
study in Great Brittain and 84% in New Zealand, to 38% in studies in the USA
(Table 1-1). Due to differences in age of the used samples and differences in
collecting the samples, it is difficult to draw evident conclusions about the
prevalence of edentulousness, but is is clear that most older people are edentulous.
In the Netherlands 49% of the elderly horn 55 to 64 years of age were found to be
edentulous. This percentage increased to 65% in the age group 65-74 (Truin e.a.,
1988).
1

TABLE 1-1. PREVALENCE OF EDENTULOUSNESS IN THE ELDERLY.

AUTHOR

COUNTRY

AGE

N

% EDENTULOUS
ALL

BANTING 1972
GORDON 1988
HUNT 1985
HAND 1988
MC ENTEE 1975
HOAD-REDDICK 1989
MERSEL 1984
HONKALA 1984
TUOMINEN 1987
VEHKALAHTI 1988
EKELUND 1988
PALMQVIST 1986
ELMSTAHL 1988
HEIJDEN 1989
RISE 1982
VIGILO 1987
ROBERTSON 1976
TRUIN 1988
TRUIN 1988

USA
USA
USA
USA
CANADA
UK
ISRAEL
FINLAND
FINLAND
FINLAND
FINLAND
SWEDEN
SWEDEN
SWEDEN
NORWAY
DENMARK
N.ZEALAND
THE NETHERLANDS
THE NETHERLANDS

65 +
67(MEAN)
65 +
65 +
65+
65 +
60+
60+
65 +
65-99
65 +
65 +
84 (MEAN)
60+
65 +
65
60+
55-64
65-74

288
3634
3105
250
233
116
128
1578
1678
480
463
336
1489
655
500
528
518

66
59
39
38
70
88
54
54
60
68
46
44
57
71
84
49
65

MEN

WOMEN

46
38
37

40
38

42
46

59
57

51

65

36
75
30
50
57

53
60
56
63
77

46
65

53
65

In most countries edentulousness is higher among women than among men, and
higher among institutionalized elderly compared to independent living elderly (De
Baat and Snijder, 1982; Rise, 1982; Honkala e.a., 1984; Mersel e.a., 1984; Beck,
1984; Nordenram and Bohlin, 1985; Hunt, 1985; Palmqvist e.a., 1986; Vigild,
1987; Johansen e.a., 1987; Hand e.a., 1988; Leake, 1988; Hellden e.a., 1989). In
several recent studies in the USA, Canada, Sweden and also in the Netherlands, the
percentage of edentulous subjects was found to decrease (Beck, 1984; Nordenram
and Bohlin, 1985; Leake, 1988; CBS, 1988).
1.2.2
Tooth loss and present teeth
Although the majority of the elderly is edentulous, a growing number of them
preserves the natural dentition into old age. With increasing age however,
relatively more teeth are lost (Linden, 1985; Halse e.a., 1986; Katz, 1986). A
certain pattern of tooth loss is found in several studies: teeth in the maxilla are
lost earlier than teeth in the mandible. Molars are lost first. Anterior teeth in the
mandible are retained longest followed by premolars. Women become edentulous at
a younger age than men (Schaub, 1981; Linden, 1985; Burt e.a., 1985; Halse e.a.,
1986; Katz, 1986; Saunders e.a., 1986). According to the Central Bureau of Statistics (CBS), in the Netherlands 35% of the elderly in the age group 55-64 and 20%
in the age group 65-74 have a natural dentition in both jaws. About half of them
do not wear a removable partial denture (RPD) to replace missing teeth (CBS,
1988).
The average number of present teeth in the Dutch National Dental Survey, (an
2

epidemiological study of the prevalence of dental diseases in the Netherlands,
carried out in 1986) was 17.2 for the age group 55-64 and 14.3 for the age group
65-74 years (Truin e.a., 1988). In other studies it varies from 11 to 24 for non
institutionalized populations (Table 1-2). Similar to edentulousness, the range in
the number of present teeth is high due to differences in sample selection. Institu
tionalized populations in general have less subjects with a natural dentition and
their remaining dentition is in worse condition compared to the independant living
elderly (Banting, 1980; de Baat and Snijder 1982; Honkala e.a., 1984; Mc Entee
e.a., 1985; 1988; Holland and O'Mullane, 1986; Ambjomsen, 1986, 1986).
Some studies classify the remaining teeth according to the Eichner Index and not
to the number of present teeth. This index classifies the subjects according to the
number of occlusal supporting zones. A full dentition scored as A has four
supporting zones: premolars left and right and molars left and right. Reduced
dentitions score В or C, i.e 1-3 supporting zones and 0 supporting zones (Eichner,
1955) (Fig. 1-1). Hellden e.a. (1989) classified a sample according to this index: in
the age group 70-79, 13% was classified in group A, but in the age group above
79 only 6.3% could be classified in group A. Elmstahl e.a. (1988) noted 4% of an
elderly institutionalized population in group A of the Eichner Index and 21% in
group B. In the study of Hellden e.a. (1989) the percentage subjects with a RPD
(Removable Partial Denture) appeared to be highest in the age group 60-69: 25,6.
After 70 years of age the presence of a RPD decreased to 17,8% and above 79
years of age to 15,3. Elmstahl e.a. (1988) found a percentage RPD-wearers of 22.
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TABLE 1-2. AVERAGE NUMBER OF TEETH IN SEVERAL RESEARCH POPULATIONS

AUTHOR

COUNTRY

AGE

AMBJORNSEN 1986*
ARNEBERG 1988*
BRAUER 1986*
BECK 1985*
BURT 1985*
GORDON 1988*
HALSE 1985*
KITAMURA 1986*
MOUNT 1987*
PALMQVIST 1986*
HELLDEN 1989*
HF.I.I.DEN 1989*
PAPAPANOU 1988*
VEHKALAHTI 1988*
TRUIN 1988*
TRUIN 1988*
AMBJORNSEN 1986**
HONKALA 1984**
KITAMURA 1986**
VIGILO 1988**

NORWAY
NORWAY
DENMARK
USA
USA
USA
USA
USA
AUSTRALIA
SWEDEN
SWEDEN
SWEDEN
SWEDEN
SWEDEN
THE NETHERLANDS
THE NETHERLANDS
NORWAY
FINLAND
USA
DENMARK

68+
65-75
62+
65
55-75
67
65 +
55-95
45-89
65 +
60-69
70-79
65
65-99
55-64
65-74
68+
65 +
55-95
75-84

*
**

1.2.3

AVERAGE NUMBER
OF TEETH

14
18
11
18.8
17-20
13 5
19.3
24
18 7
14
15.9
12.7
17.8
11
17 2
14.3
7.9
56
20
12 3

NON INSTITUTIONALIZED POPULATION
INSTITUTIONALIZED POPULATION

Caries

1.2.3.1
Coronal caries
In contrast to the younger age groups the prevalence of primary coronal caries in
adult age groups is low, but secondary coronal caries and root surface caries have
a higher prevalence (Beck e.a., 1985; Brown and Spears, 1987). Research showed
however, that after the age of 55, coronal caries was increasing again (Chauncey
e.a., 1987). Several studies showed that 24-50% of the elderly had one or more
coronal lesions. The anterior teeth seem to have the largest progression of caries.
In the Dutch National Epidemiologic Dental Survey (Truin e.a., 1988) it appeared
that the average DMF-T was 20.1 in the age group 55-64 and it increased to 22.3
in the age group 65-74.
The amount of caries is not uniformly measured. It is expressed in percentages of
the whole sample, in number of decayed teeth of the whole sample or in the DMF
score. This means that it is not always comparable and not suitable to detect the
exact problem of caries in older age groups (Beck, 1984; Beck e.a., 1985; Mc.
Entee e.a., 1985; Ambjömsen, 1986; Brown and Spears, 1987; Gordon e.a., 1988;
Truin e.a., 1988). The study of Chauncey e.a. (1987) showed that the progression
of coronal caries in elderly subjects seems to be slow, but when the attack rate is
is related to the restricted number of present teeth, a high rate is present.

4

1.2.3.2
Root surface caries
Root surface caries can be defined as a carious lesion either totally confined to the
root surface or affecting the root surface and the enamel at the cemento enamel
junction, but clinically indicating that the lesion initiated on the root surface (Katz
e.a., 1982; Katz, 1984; 1986; Katz and Gustavson, 1986). The frequency of this
lesion is higher in elderly than in young people because more tooth surfaces are
exposed due to periodontal breakdown and gingival recession. In contrast to
coronal caries, the epidemiology of root surface caries is not studied intensively.
The proportion of individuals in an elderly population with one or more root
surface lesions appeared to increase with age (Banting, 1980; Ravald e.a., 1981;
Katz e.a., 1982; Vehkalahti e.a., 1983; Beck e.a., 1985; Kitamura e.a., 1986). Also
the number of teeth affected by root surface caries increased (Baum, 1981; Katz
e.a., 1982).
The percentage of people with one or more decayed or filled root surface lesions
mentioned in these studies showed a large variation: 45-87% (Table 1-3). This is
due to differences in measuring method and disparity between the investigated
populations. In the Netherlands (Truin e.a., 1988) it appeared that the average
number of exposed root surfaces in elderly cohorts (55-64 age group and 65-74
age group) was 17.6 and 18.2. The mean number of decayed surfaces per subject
was for these cohorts respectively 1.2 and 1.1. The susceptibility for root surface
caries appeared to be different (Katz e.a., 1982). Gingival recession, presence of
pockets, bad oral hygiene, cariogenic diet, low fluoride content of the water, low
number of present teeth, male, already existant root caries appear to be positively
correlated with root surface caries. (Banting e.a., 1980, 1986; Beck e.a., 1985;
Kitamura e.a., 1986).
TABLE 1-3. THE PREVALENCE OF THE
SURFACES FOR DIFFERENT POPULATIONS

AUTHOR

COUNTRY

TRUIN 1988
TRUIN 1988
WALLACE 1988
BANTING 1980
KITAMURA 1986
RAVALD 1981

THE NETHERLANDS
THE NETHERLANDS

*
**
***

PERCENTAGE

POPULATION

*
*

USA
USA
USA
USA

FILLED

AGE

55-64
65-74

60+
67
**
***

55-95
48.2

AND

DECAYED

%

PERSONS
DECAYED
AND
ROOT SURFACES

ROOT

WITH
FILLED

56.3
61.7
69.7

83
87
87

NON INSTITUTIONALIZED POPULATION
INSTITUTIONALIZED POPULATION
PERIODONTALLY TREATED ELDERLY PATIENTS

1.2.4
Restorations
As may be expected, the percentage elderly with filled teeth is high (87%). The
reported percentage of filled teeth varies from 62 to 87% (Beck e.a., 1985;
Ambjömsen, 1986; Chauncey e.a., 1987). The average number of filled teeth in the
5

Netherlands (Truin e.a., 1988) was found to be 6.9 to 7.6 in the elderly age
cohorts for an average of 17.2 to 14.3 present teeth. With increasing age, the
number of filled teeth decreased, likely due to the increasing number of missing
teeth. The number of filled root surfaces was reported to be between 2.2 and 3.9
for the age cohorts 55-64 and 65-74, for an average of 17.6 and 18.2 exposed root
surfaces.
The treatment need for teeth appeared to be high in older populations due to
caries (coronal and root) and poor restorations. Some studies reported that about
40 to 60% of the elderly needed one or more restorations and about 5% needed
more than four new restorations (Schaub, 1982; Hand, 1986; Ambjomsen, 1986;
Mount e.a., 1987; Homan e.a., 1988). Ameberg e.a. (1988) found in a non institutionalized elderly population an average of 4 surfaces needing restoration. Two
third was due to carious lesions; the recurrent caries in the cementum was the
most prevalent kind of caries.
1.2.5
Periodontal disease
During ageing the periodontal tissues are changing. Changes occur as thinning of
the epithelium, more collagen fibres, thickening of the cementai layer and more
lamellar structure of the bone (Schei e.a., 1959; Grant and Bemick, 1972). Many
studies showed that periodontal breakdown increases with age (Sheiham, 1970,
1985; Loë e.a., 1978; Anderson, 1982; Hugoson and Jordan, 1982; Markkanen
e.a., 1983; Hunt e.a., 1985; Hunt and Beck, 1985; Hunt, 1986). The presence and
amount of dental plaque seem to determine the appearance and progress of periodontal breakdown during ageing (Lindhe and Nymann, 1975; Hirschfeld and
Wassermann, 1978; Van der Velden, 1984). The susceptibility for periodontal
disease seems not to be universal: with ageing, the breakdown increased mostly in
the molar- and anterior region (Anderson, 1982; Hunt e.a., 1985).
Oral hygiene was considered to be bad: 60-93% of the elderly needed preventive
treatment (Nordenram and Bohlin, 1985; Ambjömsen, 1986; Kandelman e.a., 1986;
Mount e.a., 1987; Vigild, 1988; Homan e.a., 1988). Oral hygiene decreased with
age (Kandelman e.a., 1986).
In several studies it was reported that 75-90% of the older people have gingivitis.
It was described that 30-82% of the elderly have moderate periodontal disease and
pockets, and 2-15% of them appeared to have severe periodontal breakdown and
pockets above 6-8 mm (Hugoson and Jordan, 1982; Hugoson e.a., 1986; Beck,
1984; Hunt e.a., 1985; Ambjömsen, 1986; Hunt, 1986; Levy e.a., 1987). According to the epidemiological study in the Netherlands (Truin e.a., 1988), 83-89% of
the elderly subjects showed bleeding on probing; pockets above 3 mm were present
in 52-55% and calculus in 76-84% of the older subjects.
Most older individuals had a reduction in alveolar bone height around the teeth; a
small number of subjects developed advanced breakdown. Alveolar bone loss
increased with age (Papapanou e.a., 1988). Some bone loss occurred around 3840% of the teeth. In the study of Papapanou e.a. (1988) 11% of the subjects
showed advanced bone loss. Comparable data were found in the study of Hugoson
e.a.: 8% of the teeth showed more than 70% bone loss (Hugoson e.a., 1986). The
incisor region had the highest frequency of advanced bone loss. Tooth mobility is
not studied frequently. Homan e.a. (1988) noted 31% loose teeth. Gordon e.a.
(1988) found severe tooth mobility in 7.7% of the subjects, with an average of 1.5
6

mobile teeth per subject.
1.2.6
Wear of the teeth
Wear of teeth can be differentiated in: attrition, abrasion and erosion. Attrition is
defìned as occlusal wear due to muscular activity. Abrasion is defìned as the
cervical wear due to mechanical influences such as tooth brushing, and erosion as
wear due to chemical influences.
Future cohorts will have more teeth at risk, which indicates that it is reasonable to
expect that the prevalence of tooth wear will increase with age. However, little is
known about the epidemiology and physiologic progress of wear.
The study of Hand e.a. (1987) showed that occlusal attrition was present in 84%
of the elderly. About 4% had severe attrition, i.e. wear to the gingival margin. The
prevalence decreased from anterior to posterior. The prevalence was higher in the
mandible. Some studies showed that 41-56% of the elderly had cervical abrasion.
20-30% had severe abrasion (deeper than 1 mm). Premolars in the upper jaw are
most frequently affected followed by the upper cuspids (Bergström and Lavstedt,
1979; Hand e.a., 1986; Pollman e.a., 1987). Cervical abrasion appeared to be
positively correlated to age and cleaning habits (Bergström and Lavstedt, 1979;
Hand e.a., 1986). The literature concerning erosion in the elderly is scarce.
1.3

Oral function and treatment need

One of the prime objectives of dentistry is maintaining a natural functional
dentition for life (Pilot, 1980), since the natural dentition is important for several
oral functions:
Social function.
Aesthetics, speech and communication are important social functions of the
dentition. Without the anterior teeth the speech as well as the appearance
are severely impaired not only by the direct visibility of the teeth, but also
the support for the musculature is important.
Food intake.
During the evolution of the human race a change in oral function has taken
place: speech and communication became more important than chewing.
Modem people do not need the whole capacity of the masticatory system
due to changed food patterns.
Supporting function.
The dentition plays an important role in absorbing chewing forces and
protection of the temporomandibular joint (TMJ). In a reduced dentition the
chewing process may shift to another part of the dental arch, resulting in
changing biting forces both in size and direction. Based on autopsy and
radiographic material it is assumed that the adult TMJ is capable of limitated adaption to mechanical stresses (Mohl e.a., 1988). It is unknown
whether the temporomandibular joint can adapt to altered chewing forces at
an older age (Hansson e.a., 1983).
7

"Oral comfort".
"Oral comfort" is a prime requirement for a functional dentition. It is defined
as performing all oral functions in a comfortable way (Schweitzer 1969;
Mohl e.a., 1988).
As stated before, more elderly will keep their natural dentition into old age. They
do have to deal with the dental problems of ageing such as a far from optimal
dental health, decreasing manual dexterity, and in many cases a reduced functional
capacity. Dental treatment for this group of elderly must be in agreement with the
functional requirements, the general health status, life expectancy and the adaptive
capacity. The central question is what the above mentioned dental problems of
ageing really mean to these subjects and how they experience their oral condition.
In the literature a discrepancy can be noticed between authors about the chewing
capacity of the elderly. Some studies showed that the chewing capacity decreased
with advancing age: the number of chewing strokes and the chewing time increased (Feldman, 1980; Feldman e.a., 1984; Idowu e.a., 1984). Others reported
that a decrease of the chewing capacity was only caused by a dentition effect and
not by age: a reduced dentition affects the chewing capacity in a negative way.
The subjective estimates regarding the chewing capacity were different from the
objective chewing tests (Chauncey e.a., 1981; Wayler and Chauncey, 1983; Wayler
e.a., 1984; Witter e.a., 1990).
1.3.1
Discrepancies between demand and need for dental treatment
The professionnally assessed treatment need (=need) in the natural dentition of
elderly is high, due to many missing teeth, caries, periodontal disease and wear.
Almost 100% of the elderly do need some kind of treatment (Nordenram and
Bohlin, 1985; Mount e.a., 1987; Homan e.a., 1988; Vigild, 1988). The consequences of a reduced dentition are manifold and may involve a decrease of face height,
further break-down, impaired oral function, need for replacement of missing teeth,
and eventually total edentulousness. However, a large discrepancy is found between
the professionnally assessed need and the subjective treatment need (=demand)
(Smith e.a., 1980; Thomas-Weintraub, 1985). The demand appeared to be much
lower than the professionally assessed need (Evans, 1984; Thomas-Weintraub,
1985; Bomberg and Ernst, 1986; Wilson e.a., 1987; Drummond e.a., 1988); a
phenomenon that is also found in edentulous elderly (De Baat, 1990). Causes for
the discrepancy mentioned in these studies are:
- lack of knowledge about dental health and preventive measure
- the opinion that the treatment requires lenghty visits
- economic factors like a decline of income after getting retired
- geographic factors like the mobility of the patient and the attainability of the
dentist
- the opinion of elderly that:
loss of teeth is inevitable and is part of the ageing process
that dental treatment is useless in old age.
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1.4

Satisfaction with the dentition

A major criterion of successful ageing seems to be how well the individual
maintains oral aesthetics and oral health, including the ability to chew and talk.
Different studies show that quality of life and the oral health and satisfaction of an
elderly subject are mutually related (Gordon e.a., 1988; Kiyak, 1981; Ettinger,
1986; Van Staveren, 1989; Heyden, 1990).
1.4.1
Measurement of satisfaction with the dentition
Numerous instruments have been developed to measure patients' satisfaction with
the dentition utilizing interviews and written questionnaires. In some studies
satisfaction was expressed as a single overall measure such as the general satisfaction with the dentition. In other studies items such as absense of oral pain, absense
of complaints related to chewing, aesthetics or speech and comfort and fit of
dentures were used (Barenthin, 1977; Smith, 1979; Kiyak, 1981; Heyink and
Schaub, 1987; Gordon e.a., 1988; Reisine, 1988). Satisfaction with the oral
condition is often synonymously used with the perceived oral health status or
psychological well being in relation to the oral health status (Kiyak and Mulligan,
1987; Kiyak, 1988; Gordon e.a., 1988). Tomstam (1975) defined the satisfaction
with the oral condition in this way as a single standardized item whereby the
subjects were asked to what degree they were satisfied with their health status
(very satisfied to very unsatisfied). Visser e.a. (1989) used only "the lack of
complaints".
1.4.2

Satisfaction with the dentition and the relation with complaints in
several populations
Few data are available about the relation between satisfaction and oral condition
in dentate elderly. Most of these studies were performed with fall denture wearers.
Some studies however, indicate that satisfaction decreases with the number of
decayed and missing teeth (Giddon, 1976; Barenthin, 1977; Reisine and Bailit,
1980). Women seemed to be more satisfied with their dental condition than men.
Ranta e.a. (1987) found that dentulous elderly were less satisfied compared to full
denture wearers. In the survey of Berkey e.a. (1985) however, dentate elderly
appeared to have a higher self esteem and less perceived dental problems than the
edentate elderly. Also in the study of Antzcak and Branch (1985) and Barenthin
(1977) a high percentage of dentate elderly was satisfied with their oral condition:
80% of a group dentate elderly was satisfied with their dental appearance and 88%
of the dentate elderly in the study of Barenthin was satisfied with their dental
condition in general. Since few data are available about the satisfaction with the
natural dentition, research is needed to study satisfaction with the dentition and
aspects related to satisfaction.

1.5
1.

Conclusions
The clinical oral health status of the dentate elderly is far from optimal.
There are many missing teeth, presence of coronal as well as root surface
caries, presence of periodontal disease and substantial tooth wear in the
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form of attrition, abrasion and erosion.
A large discrepancy exists between professionally assessed need and subjec
tively assessed treatment need.
Methods to measure the satisfaction with the dentition are not uniform. The
existing studies regarding the satisfaction with the oral condition are incom
plete and resulted in conflicting findings.
The trend is that more teeth will be present in older individuals. It is to be
expected that in the future more elderly will preserve a functional natural
dentition.
An acceptable oral health status for the elderly has not been defined yet. A
reduced dentition may be functional for elderly subjects. More information is
needed regarding the satisfaction with the oral condition in elderly subjects
with a reduced dentition.
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CHAPTER 2

OBJECTIVES AND RELEVANCE OF THE STUDY

2.1

Introduction

Chapter 1 reviews the oral condition and the subjective treatment need of dentate
elderly. An important finding is the large difference between the demand and the
need for dental treatment. As a consequence it is unknown what restorative
treatment approach should be used in partially edentulous subjects. On one hand
total reconstruction of the dental arch is often impossible or undesirable due to the
physical condition of the subject or financial factors, on the other hand premature
extractions should be avoided to prevent resorption of the alveolar bone. It is
stated that adequate dental care for the dentate elderly in terms of a functional
natural dentition, avoiding drastic changes in the mouth, has to be the main objective of dental treatment (Ettinger, 1984; 1987). The shortened dental arch concept
(Käyser, 1984; 1989) is a possible option in this respect. The applicability of this
concept was the main reason to start a study in which the subjective demands of a
group of elderly were compared to their clinical dental status.
This chapter describes the Shortened Dental Arch concept (SDA concept) in gerodontology and the objectives and the relevance of the study.
2.2

The shortened dental arch concept in gerodontology

To treat the reduced dentition of the elderly, several strategies can be followed
(Käyser e.a., 1988):
1.
Preservation of all present teeth and replacement of all lost teeth with
prosthetic appliances (preservation of the occlusion with complete dental
arches).
2.
Extraction of most of the remaining teeth and insert a full denture or an
overdenture (loss of the natural occlusion).
3.
Partial restoration of the dentition which means concentration on the
strategic parts of the dentition (preservation of the natural occlusion with
reduced dental arches).
Complete restoration of the dental arch in the form of full mouth rehabilitation
and prosthetic replacements is not .necessarily successful, especially in old age. A
study comparing the subjective chewing performance (= the perceived ease of
chewing) and the objective chewing capacity (Wayler e.a., 1984) showed that a
RPD increases the objective chewing capacity, but not the perceived ease of
chewing. Moreover, the subjects judged their chewing performance higher than the
objective tests showed. Fixed prosthetic appliances provide better function than a
RPD, even when the number of occluding pairs is smaller (Butz-Jorgensen e.a.,
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1985). Traditional treatment concepts have overstressed the preservation and restoration of the original form of the dental arch, leading to overtreatment in many
cases (Käyser e.a, 1987).
In chapter 1.3 it was stated that the oral function have changed. Within the same
subject the oral function may also change with time. Older subjects have different
functional demands than younger subjects (Smith and Sheiham, 1980). The
question arises whether full mouth rehabilitations will be necessary and useful!. In
case preservation of all the teeth is not really necessary, the essential question is
how many teeth are needed to fulfill the functional need (Meeuwissen, e.a., 1988).
A full denture should be avoided if possible because of probable future problems
with this provision (Kalk, 1979; Berkey e.a., 1985; Van Waas, 1985). With
increasing age, systemic diseases and drug use often cause changes in the mucosa
and salivary glands (Adams, 1975; Baum, 1984), leading to adaptation problems
with full dentures and RPD's. Moreover, the adaptive capacity to changing oral
conditions decreases with ageing, due to changes in the neuromuscular coordination (Baum, 1981; De Baat, 1990).
The SDA-concept can be an efficient treatment strategy for many elderly. It concerns the proper preservation of a reduced but important part of the dental arch. A
shortened dental arch is defined as a dentition with a reduction of occlusal units,
starting posteriorly (Käyser, 1981 )'. Epidemiological studies have shown that the
prevalence of shortened dental arches, where the molars are missing, increased
from 25% in the age group 41-45 to 70% in the age group 61-65 (Björn and
Öwall, 1979; Liedberg, e.a., 1991). Studies on the effects of shortened dental
arches showed that the oral functions were just slightly disturbed when only the
anterior teeth and premolars were present (Käyser, 1981; Witter e.a., 1987; 1988;
1989; 1990). These findings led to the conclusion that the minimum number of
teeth needed to satisfy social and functional demands varies and depends on
several factors, such as:
- the periodontal condition of the remaining teeth
- the spatial relationship between maxillary and mandibular teeth
- age
- occlusal activity
- food pattern
- adaptive capacity.
The relation between the needed number of occluding pairs of teeth and age is
shown in table 2-1 and figure 2-1. The number of needed occlusal units decreases
from level I for the younger generation to level III for the oldest age group. The
first two defined levels are supported by data from the literature mentioned before.
Level III for older people is still hypothetical and only based on clinical observations. The age ranges are chosen arbitrarily.
The approach to concentrate dental care on the existing reduced dentition,
eliminating drastic changes in the oral situation, is an economical attractive option
which means less physical effort for the elderly patient. But it is only a justified

An occlusal unit is defined as a pair of posterior antagonist teeth (premolars,
molars) that supports the occlusion. Excluding the third molars 0-8 posterior
occlusal units are possible. Including 6 units of the anterior teeth, 14 units are
possible.
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solution as long as the patient can perform the oral functions (speech, chewing,
aesthetics) in an acceptable way.
TABLE 2-1. NEEDED ORAL FUNCTIONAL LEVEL IN RELATION TO AGE, EXPRESSED IN
MINIMUM NUMBER OF OCCLUDING PAIRS OF TEETH. (SDA= SHORTENED DENTAL ARCH,
ESDA= EXTREME SHORTENED DENTAL ARCH) (KÄYSER AND WITTER, 1985)

AGE

FUNCTIONAL LEVEL

20- SO
40- 80
70-100

I
II
III

OCCLUDING PAIRS

12
10 (SDA)
8 (ESDA)

OPTIMAL
SUBOPTIMAL
MINIMAL

occl. pairs.
16H
14
12
1086
.. potentially present
4
2

2000

_ actually present
. . needed

1980
—ι

20

r

40

60

80

age

FIG. 2-1. RELATION BETWEEN AGE, PRESENT TEETH AND NEEDED FUNCTIONAL LEVEL 0,
AND III) IN TERMS OF OCCLUDING PAIRS OF TEETH, a, PROPOSED RESTORATIVE CONCEPT.
b, TRADITIONAL RESTORATIVE CONCEPT.
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2.3

Objectives of the study

From section 1.4.2 it can be concluded that data about the satisfaction with the
natural dentition of elderly people and the relationship between satisfaction and
clinical dental condition are scarce. The objectives of the present study are:
to descnbe the relationships between the clinical dental status and the
satisfaction with the dentition.
to describe the clinical dental status (=natural dentition plus prosthesis) of a
sample of dentate elderly
to describe the satisfaction with the dentition and the perception of several
oral functions, such as chewing, aesthetics and speech
In connection with the objectives of the study, the following questions are posed:
1.
To what extend is the SDA related to the satisfaction?
2.
Does the RPD contribute to the satisfaction?
3.
Are elderly satisfied with a SDA or even with only anterior teeth?
2.4

Relevance of the study

As stated before (section 2.2), studies are needed to verily whether older people
can function sufficiently with a SDA or even with only the anterior teeth (ESDA).
In this context it is important to know more about the needs of the elderly
regarding their dentition. If older individuals are satisfied with a reduced dentition
and only want basic dental treatment instead of completely restored dental arches,
this will influence the existing conventional treatment strategy (Douglas and
Gammon, 1985; Clerehugh, 1986; Bomberg e.a., 1986). Dentistry does not have a
high profile in geriatric health care in many countries and the pressure for cost
control in health care systems is increasing (Karuza and Miller, 1987). This means
that dental care strategies aiming at preserving the natural dentition should be
increasingly cost conscious. Choices have to be made as to which needs will be met
(Yule, 1984).
The information from this study can improve the availability of dental care for the
elderly without loss of quality. Moreover, by improving the effectivity of dental
treatment, this study may contribute to control the cost factor in dentistry.
2.5

Summary

Several treatment strategies can be used in the dental care for dentulous older
people. The shortened dental arch concept aims at preserving at least a minimum
functional level. The needed dental arch depends on the quality of the remaining
teeth, the spatial relationship between maxillary and mandibular teeth, age,
occlusal activity, food pattern, and adaptive capacity.
Preserving an acceptable dental situation without drastic and major changes in the
oral situation may be a treatment approach that is both adequate and sufficient for
older patients.
The main objective of this study is to describe the satisfaction with the dentition
20

and relationships of the satisfaction with the clinical dental status.
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CHAPTERS

STUDY DESIGN, PROTOCOL AND
STATISTICAL METHODS

3.1

Introduction

In this survey, focussing on the relationship between satisfaction and the state of
the dentition, three sources of information were combined:
A dental health examination (DHE) including a detailed description of the
dentition
A dental health questionnaire (DHQ) concerning the participant's satisfaction
with the dental situation
A removable partial denture questionnaire (RPDQ) about the satisfaction
with the RPD, especially developed for subjects wearing a removable partial
denture.
The way this information is collected and analysed is explained in this chapter.
Section 3.2 describes the design of the study; section 3.3 the protocol and organisation and finally, section 3.4 handles about the statistical procedures.
3.2

Research design

To answer the objectives posed in section 2.3 and to demonstrate causality, an
experimental design would be the best to use. Often, such a design is impossible
from a practical point, or unworkable for ethical reasons. Moreover, an experimental study is only meaningful when a clear hypothesis can be formulated about the
relationships to be studied. As only few data are available about the mechanisms
influencing the satisfaction with the dentition and the perception of oral health.
(Grant Youmans, 1974; Reisine and Bailit, 1980; Reisine, 1981; 1988; Brodeur
e.a., 1988), it is not easy to describe a realistic and valid design for the causal
relationships between the clinical status and satisfaction with the dentition.
Therefore, an observational design is chosen for this study. In observational
research two designs are possible: longitudinal and cross sectional. The first was
rejected because collection of data about the reduction of the dentition and
changes in satisfaction in the time are not wothin the capacity of the study. Moreover a large sample is required to get enough subjects at risk. Therefore, a cross
sectional study was chosen. The main characteristic of this design is that subjects
are screened just once. In this study, it meant that the subjects were interviewed
and screened for the dental health status in one session.
The choice for a cross sectional design included several restrictions: Firstly, in case
a non representative sample is collected, the results can not be generalized.
Secondly, a cross sectional design can not simply test a hypothesis for causality and
is therefore more sensitive to bias (Sturmans, 1984). In the actual study, bias
might possibly occur during the following steps:
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Selection bias in the sample selection: subjects were asked to participate and
they can refuse. Non-participation among them is likely; this may cause
selectivity.
Information bias in the data collection: subjects can give social desirable
answers or they give wrong answers on questions about the history (recall
bias).
Confounding bias in the data analysis: due to the influence of often unknown disturbing variables, a spurious correlation between the studied
variables can be found.
Information bias was tried to be prevented by posing the questions in a positive
and a negative way. To prevent confounding bias, several potential confounding
variables are included in the analyses to quantify their influence. To quantify the
influence of selection bias, a non participation survey is done. In chapter 4 the
results will be presented.
3.3

Protocol and organisation

The cross sectional study was performed amongst a group dentate non institutionalized elderly (55-74 years). It was estimated that 300 participating subjects were
sufficient for the study. This meant that a name list of about 4000 persons had to
be selected, as 90% was estimated to be unemployable due to edentulousness, non
participation and untraceable persons (not at home, false adress etc.) (Table 3-1).
The study was conducted in the city of Zwolle (population about 85.000). In this
city no excessive concentration of elderly existed compared to the average of the
country. There was no dental school. The population of Zwolle might not be
representative for the Dutch population (e.g. for dental status, age, sex, social
economic status (SES), dental attitudes and satisfaction). However, this is not
required because the main objective of the study is to describe relationships
between dental health condition and satisfaction with the dentition.

TABLE 3-1. ESTIMATION OF THE ELIGIBILITY OF THE STUDY POPULATION.

N

STUDY POPULATION ZWOLLE
EDENTULOUS SUBJECTS
NON PARTICIPATION
SAMPLE

4.000
3.200
500
300

The city registration office of Zwolle was requested to select a name list of 4000
persons with respect to three important background variables age, sex, SES.
Because of changes in dental condition with increasing age, two age groups are
selected: 55-64 and 65-74 years old. The city registration office was asked to select
groups of equal size. It was not possible to control this procedure.
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Women are earlier edentulous than men, possibly because of aesthetic reasons. In
dentate people, women mostly have more teeth with more restorations. Men have
in general less teeth but more sound teeth (see section 1.2.2). Some effects of
gender on the dental status could be expected. In these age groups a natural
surplus of women is present (Beck, 1985; CBS, 1988). The city registration office
was requested to select equal sized groups of men and women.
The socio economic status is the most important parameter in dental health care
because dental health status and health behavior is strongly related with social
status. The income as well as the education level are determining for the dental
situation and dental health behavior (Van Rossum, 1985; 1989). These data were
not available for the population of Zwolle. Therefore the population was firstly
stratified for socio economic status by the residential area. Four different residential
areas were chosen for the study, representing high midhigh and low SES.
Summarizing, it could be assumed that in this way a stratified name list was
created for age, gender and SES, while this last variable was less controllable.
Institutionalized elderly were excluded from the name list because of expected
problems with communication and mobility and their dental situation. (Most
institutionalized elderly are edentulous (De Baat, 1990)). The selected persons
received an introduction letter (Appendix I). In this letter the objectives and the
importance of the study was explained and they were invited to participate.
Persons who did not want to participate could call the city registration office and
were removed from the name list. This procedure was meant to protect the privacy
of the citizens. The number of persons refusing to cooperate was not recorded. On
inquiry at the office, it was the officer's impression that it concerned almost 100%
full denture wearers. Because mostly edentulous people were involved, it was
estimated that the direct non participation is small and not selective in relation to
dental health aspects (see further chapter 4).
In order to obtain an optimal participation, the participants were examined near
their home. A dental car of the dental school of Nijmegen was available for the
dental examination and the dental health interviews. This car was parked in the
residential areas near to the subject's homes. All participants were invited for an
appointment for the interview and the clinical examination. This field work was
accomplished in the period april to July 1987 and september to november 1987.
3.3.1
The dental health examination
The DHE comprised registrations of occlusion, present teeth, restorations, caries,
periodontal condition, tooth wear, the presence of a removable partial denture and
signs and symptoms of cranio mandibular dysfunction.
Occlusion
The occlusal units were assessed by registrating the occluding antagonist teeth.
These were registrated in the posterior area from first premolar to second molar.
The presence of a contact was measured with Artus(R) strips (thickness: 12,7μ) and
with the RPD in situ. The subjects were instructed to close the mouth in intercuspal position (=maximal occlusion). The measurement was performed for all
posterior teeth. When resistance was noticed during removal of the strip, a unit
was scored as positive. In case a tooth in the maxilla had contact with two teeth in
the mandible, only the most anterior unit was recorded (Battistuzzi, 1982).
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Removable partial denture
In this study distinction was made between a metal frame prosthesis (in this study
further called a MRPD) and a mucosally supported acrylic denture (ARPD). All
RPD's were recorded to be of a free-end or a tooth-supported construction. In case
of a combination, the RPD was classified as free-end.
Present teeth
The present teeth were recorded according to their original tooth number. This
meant that a mesially migrated second molar remained a second molar. The
presence of radices was recorded separately. A radix was defined as a tooth with
less than two intact surfaces. Open spaces were recorded when they were larger
than half a premolar width. In case an open space was replaced by a bridge, it
was recorded as a present tooth. When the open space was replaced by a RPD it
was recorded. Abutment teeth for a RPD or a bridge were also recorded.
Restorations
The following scores for restorations were differentiated:
Presence of the restorations: present or not present. The extent over the
surfaces was not recorded.
Quality of the restorations: the restoration was good or bad. The criteria for
scoring "bad" were (Truin e.a., 1987; Klüter, 1989): the restoration was
fractured, there was secondary caries, the restoration was missing partly, an
interdental overhang larger than 0,5 mm, the enamel near a restoration was
fractured, the restoration was movable.
Restoration material: amalgam and composite restoration or gold/porcelain
crown.
Location of restorations: in enamel or in the root surface. Was the restoration for more than half present in crown or root, it was recorded in that
surface. In case the restoration was located evenly in the crown as well as
in the root, it was scored in both surfaces.
Caries
The presence of caries was separately scored for crown and root. The inspection
was primarily visual. Coronal caries was scored if it was located in or above the
cemento enamel junction. In case the origin of the lesion was difficult to detect,
the same rule as for a restoration was applied. Coronal caries and root surface
caries were only scored, when it was visible in dentin. So, white spots, discoloured and sticky fissures and hypoplasia were not scored. No root surface caries
was scored when only erosion and discolouration were present (Keltjens, 1988;
Truin e.a., 1987).
Periodontal condition
The status of gingival health was assessed by recording gingival bleeding on gentle
probing using a pocket probe. The bleeding was assessed mesial of each tooth. The
possible scores were: no bleeding or bleeding present. For the pocket score a
mouth index is used according to the index used in the patient clinic of the
department of Oral Function. Four different scores were possible: l=no pockets
above 3 mm, 2=few pockets but < 5 mm, 3=single pocket > Smm, 4=more
pockets > Siran (Plasmans e.a., 1986). For classifying the amount of plaque, the
oral hygiene index for the mouth used in the above mentioned clinic was used:
l=good, no plaque, 2=fair, minor plaque on surfaces difficult to clean, 3=moderate, also plaque on easy to clean surfaces, 4=poor, almost every surface had plaque
26

(Plasmans e.a, 1986). Tooth mobility was measured per tooth by a score discriminating between: 1= mobility < Imm, 2= horizontal mobility > 1mm, 3=
severe mobility (also vertical).
Wear
Wear of teeth was examined visually and the diameter of wear facets per tooth
was measured with a pocket probe. The largest facet of a tooth was recorded.
Facets were classified according to the diameter and the location (enamel, dentin,
restoration). For attrition and abrasion the same scores were used: l=no wear,
2=wear into enamel/amalgam/gold, 3=severe wear (2/3 in dentin).
Cranio mandibular dysfunction
For classiiying the degree of symptoms of cranio mandibular dysfunction, sounds
and pain in the tempora mandibular joint (TMJ) were recorded bilaterally. The
presence of sounds in the TMJ was measured by placing the index fingers on the
TMJ while the subject was opening and closing the mouth a few times. Possible
score was: sound or no sound. Presence of pain in the TMJ was recorded during
jaw movements. Score: pain or no pain.
The clinical examination was conducted by 2 examiners. Both were calibrated
before and during the study: every tenth subject was examined by both observers.
In case scores differed for any of the clinical measurements, the observers repeated
the measurement, until agreement was reached. The dental car was equipped with
two dental chairs, compressed air and a dental spotlight. The teeth were inspected
exclusively by means of mirror and probe. No radiographs were made. The
examination required 10-15 minutes. The scores were expressed verbally by the
examiner and recorded on preceded forms by an assistant (Appendix II).
3.3.2

The dental health questionnaire and the removable partial denture
questionnaire
The aim of the DHQ and the RPDQ was to assess the satisfaction with the dentition and the RPD. The questionnaire consisted of questions with preceded answers
(Appendix III). Besides the general satisfaction some specific aspects were assessed
(Reisine, 1981; 1988). They concerned:
functional aspects: questions about satisfaction and complaints with chewing,
speech, aesthetics and comfort;
attitudes: importance of oral health, estimation of the own oral health and
experiences compared to other persons;
pain aspects: frequency of pain, experiences of pain;
historical aspects: experiences in the past;
function and complaints concerning the RPD.
Because the questionnaire possibly contained questions that were not easy to
tmderstand due to dental terminology, the examiners explained the questions for
the interview. The interview required 20-25 minutes.
3.4

Statistical procedures

The obtained data consisted of items from the DHE, the DHQ and the RPDQ. The
completed information included over 700 items per participant, measured on
27

different objects such as teeth, jaw, dentition, RPD and participant. In such a
situation it is required that the items have to be grouped together for further
analysis. In the DHE, the information on all studied objects was brought to the
highest level of aggregation, being the dentition. Therefore several composed
variables were constructed. This was done according to weUknown methods from
the literature such as the DMFT-indices, the Eichner index etc. Four different
groups of clinical variables were distinguished: oral function, the RPD, quality of
the dentition and morfology of the dentition. The variables actually used in this
study are presented in section 5.2. For the construction procedures of these
variables see appendix IV, V.
For the DHQ and the RPDQ data reduction and combination of variables were
also necessary in order to applicate further statistical analysis with the dental
variables. For this data reduction and the construction of variables the following
statistical procedures were used (Slotboom, 1987; Holzman and Berkey, 1987):
"Principal Component Analysis" (PCA). This is a multivariate technique that
makes it possible to find underlying patterns in the variables so that the
data can be rearranged or reduced to a smaller set of variables.
"Reliability analysis". This technique describes the reliability of the sum
scores.
These procedures are further explained in appendix VI.
The relationships between the variables of the clinical dental status and the
satisfaction had to be analyzed in one procedure. Therefore, multivariate analyses
were applied. The following analyses were used (Appendix VI):
Multiple Regression Analysis. In this method one variable is explained from
several indépendant other variables.
Communality Analysis. This is a variation of the multiple regression analysis.
Analysis of variance (ANOVA). This is a method to study significant effects
of variables separately and in combination.
3.5

Summary

In this chapter the design of the study and the protocol are described and the
statistical procedures used are indicated. An observational study design was chosen
to realize the objectives of the study. The study was conducted in the city of
Zwolle. 4000 citizens in the age group 55 to 75 were selected for this study. The
study involves a dental health examination (DHE), a dental health questionnaire
(DHQ) and a removable partial denture questionnaire (RPDQ). The DHE contains
items about the oral function, removable partial denture, restorations, periodontal
condition, craniomandibular dysfunction, tooth wear and present teeth. By means
of the DHQ and RPDQ the patient's satisfaction and the opinion about the function
of the dentition and the removable partial denture are assessed.

3.6
1.
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CHAPTER 4

SUBJECT SELECTION

4.1

Introduction

Although the aim of this study was not to collect epidemiological data represnting
the Dutch population, it is important to study the participation in this survey.
Some aspects such as regularity of dental visits, dental status, age, gender, or socio
economic status (SES) may possibly influence the relationships between dental
status and satisfaction. Because of this it is important to know whether participants
differ from non-participants for these aspects. Differences between participants and
non-participants may have consequences for the validity of the results and the applicability of the conclusions.
This chapter handles about the subject selection. First, the participation is described. Then the consequences of a selective participation, and next the restrictions
for further analysis of the data are described.
4.2

Sampling procedure and participation

The city registration office had selected a name list of independant living persons
between 55 and 75 years of age, from 4 residential areas. Table 4-1 shows an
overview of the overall number of citizens in the chosen residential areas in the
age group 55-74 in Zwolle and the number of persons of the name list.
A high degree of participation among the dentate people was preferred in this
survey, because of possible differences in the dental condition in the age groups,
gender or SES. This could cause differences in the oral function and the perception
of function and so could influence the satisfaction. It seemed to be important that
also persons with a bad oral health did participate in this survey. To attain a high
participation in the sample it was decided to call all persons of the name list
personnally after the introduction letter. This method had several advantages:
full denture wearers could be excluded easily
a direct contact increased the possibility to persuade persons to participate
non-participation data could be collected efficiently
A disadvantage was the exclusion of persons without a telephone number in the
telephone directoiy. It concerned in this survey 522 persons from the name list
(about 15%). In a study in the USA a comparable selection procedure was applied
to get a representative elderly population. The selection by not contacting the
people without telephone appeared to be neglectable (Wallace and Relief, 1987).
Another criterium for the sample was the presence of a natural dentition with at
least one tooth in the maxilla and one tooth in the mandible.
It is difficult to prevent the problem of selection in composing a sample. But a
deeper understanding can be obtained by a non-participation study. After calling
the subject, the participation could be unsuccessful for the following reasons:
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TABLE 4-1. THE NUMBER OF INDEPENDANT LIVING CITIZENS IN ZWOLLE IN THE
RESIDENTIAL AREAS AND THE NUMBER OF PERSONS OF THE NAME LIST.

FOUR

RESIDENTIAL AREA

1
(HIGH)

AGE GROUP 55-64
AGE GROUP 65-74
TOTAL
NAME LIST*

2

3

TOTAL

(LOW)

(LOW)

858
984

1556

1015

1082

848

739

964

1842

2404

1754

2046

4511
3535
8046

529

956

875

1093

3453

AFTER THE REMOVAL OF SUBJECTS THAT REFUSED
AT THE CIVIL REGISTRATION OFFICE OF ZWOLLE.

a.
b.
с
d.

4

(MIDHIGH)

PARTICIPATION

BY

TELEPHONE

the subject was not at home or did not answer the phone (call three times)
the subject has changed address or the number was wrong
the subject has a natural dentition but refused
the subject has a natural dentition, promised participation but did not
appear on his/her appointment.

ad a. Possibly these are persons with many social contacts. It could deal with
behavior and opinion. It was assumed that this has no relationship with
dental status and it should not cause bias.
ad b. The addresses were recent, removals etc. were seldom. No problems could
be expected by this reason of non-participation
ad с This non-participation could have several causes: illness, busy job, no time
available, privacy reasons, lack of interest, neglect of the dentition, or being
suspicious of the study. In the non-participation study this group is the most
important. They will be described further in section 4.2.1 and 4.2.2.
ad d. It concerned only 8 subjects. This will not likely cause bias.
The group non-participants from с can be divided into: subjects who refused to say
anything (further called "overall refuser") and subjects who refused participation
but who were willing to answer a short questionnaire (further called "non-par
ticipant"). This short questionnaire contained the most important background
variables (age and educational level) and the most important dental variables, such
as: the estimated number of teeth (representing the dental status), dental visits,
insurance form and satisfaction with the dentition. To compare non-participants
and participants, the dental health interview for participants contained the same
questions. The available information about overall refusers was only the informa
tion of the civil registration office. So, overall refusers, non-participants and par
ticipants could only be compared for sex and residential area. Table 4-2 shows an
overview of the availability of the data in the non-participation study.
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TABLE 4-2. AVAILABLE DATA REGARDING THE NON-PARTICIPATION.

PARTICIPATION

SOURCE

AVAILABLE DATA

OVERALL REFUSER

CIVIL REGISTRATION

SEX
RESIDENTIAL AREA

NON-PARTICIPANT

CIVIL REGISTRATION

SEX
RESIDENTIAL AREA
AGE
ESTIMATED NUMBER OF TEETH
DENTAL VISITS
INSURANCE TYPE
EDUCATIONAL LEVEL
SATISFACTION WITH DENTITION

SHORT QUESTIONNAIRE

PARTICIPANT

CIVIL REGISTRATION +
DENTAL HEALTH INTERVIEW ALL INFORMATION

After elimination of the subjects that have called the city registration office, 3453
subjects remained on the name list (Table 4-3). Of these, 579 persons were not
called, as the target number of around 300 subjects was reached. The response of
the other subjects is presented in Table 4-3. In total 2352 subjects were called.
1134 subjects had a full denture, leaving 329 dentate subjects participating in the
study.
4.2.1
Selectivity in the participation for civil registration variables
The three participation levels (overall refuser, non-participant, participant) were
compared for the civil registration variables (Table 4-4). It appeared that a significant difference in overall refusing existed between males and females (P=.04) and
residential area (P=.01). The residential areas with a higher SES level (1 and 2)
had a better participation. Females did participate more than males.
4.2.2
Selectivity in the participation for the short questionnaire variables
It was possible to compare participants with non-participants for the variables of
the short questionnaire (estimated number of teeth, age, dental visits, educational
level, satisfaction, insurance form). The question about the educational level did
not succeed: 40% of the non-participants refused to answer the question due to
"lack of relevance" in their opinion.
It appeared from section 4.2.1 that selectivity exists for the background variables
gender and SES. An analysis of variance (ANOVA) for participants and nonparticipants showed that no selectivity existed for the third background variable
age (P=.50). An ANOVA of participation for the other short questionnaire variables
corrected for the background variables (age, gender, residential area) showed significant effects, with exception of the dental satisfaction (P=.08) (Table 4-5).
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TABLE 4-3. OVERVIEW

OF THE PARTICIPATION.

RESIDENTIAL AREA

1

2

529
200
24
4
90
137
305

956
241
66
20
187
278
649

875
67
191
20
135
351
617

1093

3453

71
241
16
305
368
781

579
522
60
717
1134
2352

NATURAL DENTITION' 74
OVERALL REFUSER
0
NON-PARTICIPANT
8
PARTICIPANT
66

164
13
17
134

111
9
31
71

82
7
27
58

441
29
83
329

NAMEUST
NOT CALLED
NO TELEPHONE
FALSE*
NOT AT HOME
FULL DENTURE
TOTAL CALLED

3

4

TOTAL

WRONG TELEPHONE NUMBER OR ADRESS, MOVED OR DECEASED SUBJECTS, OR TOO
YOUNG SUBJECTS

TABLE 4-4. PARTICIPATION AND NON-PARTICIPATION ACCORDING TO CIVIL REGISTRATION
VARIABLES.

PARTICIPANT

OVERALL
REFUSER(%)
N=29

N

N=329

NON-PARTI
CIPANT (%)
N=83

1
2
3
4

89
82
63
64

11
10
29
28

0
8
8

74
164
92
111

GENDER
MALE
FEMALE

71
77

19
19

10
4

190
251

(%)

SIGNIFI
CANCE

RESIDENTIAL
AREA

β

P=.01

P=.04

The estimated number of teeth, representing the dental status was the most
striking variable. It appears that persons with many teeth, regular dental visits and
a private or IZA insurance were participating better.
Despite the fact that significant differences do exist between participants and nonparticipants with regard to insurance and dental visits (P=.001 and P=.02), these
significances are not so relevant: the largest deviations do occur in the smaller
groups. The number of irregular dental visitors (N=63) and IZA-insuranced people
(N=48) is small compared to the total number of subjects (N=403) (Table 4-6).
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TABLE 4-5. PARTICIPATION AND NON-PARTICIPATION ACCORDING TO
OF THE SHORT QUESTIONNAIRE (N=403, MISSING DATA N=9).
PARTICIPANT
N=329

NON-PARTICIPANT
N=81

N

THE VARIABLES

SIGNIFICANCE

ESTIMATED NUMBER
OF TEETH
2-19 TEETH
20-32 TEETH
DONT KNOW

70
88
77

30
12
23

97
191
119

DENTAL VISITS
REGULARLY
IRREGULARLY

83
69

17
31

344
65

INSURANCE
ZF
IZA/IZR
PRIVATE

74
98
82

26
2
18

179
48
182

Ρ=.001

DENTAL SATISFACTION
VERY SATISFIED
SATISFIED
NOT SATISFIED

85
80
72

15
20
28

117
245
47

Ρ=.08

79
83

21
17

284
126

P=.001

Ρ=.02

AGE
55-64
65-74

P=0.50

TABLE 4-6. ESTIMATION OF THE EFFECTS ON PARTICIPATION ACCORDING TO THE ES
TIMATED NUMBER OF TEETH, DENTAL VISITS AND INSURANCE AFTER CORRECTION
FOR THE BACKGROUND VARIABLES.
DEVIATION IN % OF
THE AVERAGE PARTICIPATION
(=81%)

N

ESTIMATED NUMBER OF TEETH
2-19 TEETH
20-32 TEETH
DONT KNOW

- 10%
+ 6%
- 2%

96
189
118

DENTAL VISITS
REGULARLY
IRREGULARLY

+ 2%
- 9%

340
63

INSURANCE
ZF
IZA/IZR
PRIVATE

- 7%
+ 15%
+ 3%

178
48
177
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4.3

Consequences of selective participation

In section 4.2 it was studied to what extent the sample was representative for all
dentate elderly from the name list of the civil registration office, given the stratification for age, sex and SES. It appeared that the sample of participants was not
representative for the estimated number of teeth (dental status), dental visits and
insurance. A standard procedure for correcting this selectivity is to introduce some
new strata (=poststratification) (Truin, e.a., 1987; Van 't Hof, e.a., 1990). All
analyses should be done with the following stratifications: age, gender, SES,
estimated number of teeth (dental status), dental visits and insurance.
From a practical point of view this is difficult and the size of the sample does not
allow a large sub division. In view of the objectives of the study it is questioned
whether such a split-up is necessary for the validity of the results regarding the
relationships between dental status and the opinion of the patient. In this study no
epidemiological data are collected, but only the mutual relationships are important.
Studying these relationships is possible with the available data, without a correction and balancing procedure. This could be verified partially by studying the
differences between participants and non-participants for the relationships between
dental status (represented by the estimated number of teeth) and satisfaction.
The analysis of variance of satisfaction for estimated number of teeth, participation and background variables (age, gender, SES) shows one significant effect: the
effect of estimated number of teeth on satisfaction is significant. A second analysis
restricted for estimated number of teeth and participation shows the same effect. In
this context however, it is more important to observe that no significant interactions exist between estimated number of teeth and participation (P=.40). This
means that the relationship between estimated number of teeth (dental status) and
satisfaction is not biased by the participation. This conclusion justifies the analysis
of the data without correction for age, gender, SES and the poststrata if it concerns
the mutual relationships between clinical variables and items from the questionnaire.
4.3.1
Validity of the participation survey
The estimated number of teeth by the participants and non-participants plays an
important role in determining the differences between participants and nonparticipants. It acts as the measure for the clinical dental situation when participants and non-participants are compared for the relation between satisfaction and
clinical dental status.
Therefore it was studied whether subjects could estimate the number of teeth
present in their mouth. It is assumed that participants do not differ in their
estimation abilities from non-participants. The dental health interview for participants contained also the question about the estimated number of teeth. Consequently, the estimated number of teeth and the clinical determined number of teeth
can be compared for participants. The analysis showed that 92 subjects (=28%)
could not estimate the number of their teeth at all and 35 of all subjects (17%)
misjudged the number of teeth. Participants with few teeth, 2-19 (N=92), misjudged in 11 (=12%) of the cases, participants with many teeth, 20-32 (N=236)
misjudged in 20 (=8%) of the cases (Table 4-7). The failure in the estimation was
assessed as acceptable (Battistuzzi, 1982).
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TABLE 4-7. THE NUMBER OF ESTIMATED TEETH COMPARED TO THE NUMBER OF
CLINICAL PRESENT TEETH FOR ALL SUBJECTS (MISSING DATA N = 1 ) .

ESTIMATED NUMBER OF TEETH
2-11

CLINICAL PRESENT
TEETH
2-11
12-19
20-32
TOTAL

4.4
1.
2.
3.
4.

5.

4.5
1.
2.
3.
4.
5.
6.

7.

12-19

20-32

DONT KNOW

TOTAL

-

-

38
20

5
6
157

2
31
59

13
79
236

10

58

168

92

328

6
4

Conclusions
Selectivity in the participation exists for the background variables: sex and
SES.
Selectivity in the participation exists in three basic dental variables: es
timated number of teeth, dental visits and insurance.
The external validity for conclusions about prevalences is unsatisfactory.
The external validity for describing relationships between perception and
dental status is reasonable; i.e. the relationship estimated number of teeth
(dental status) and satisfaction is not different for participants and nonparticipants. On the basis of the results from this study it is not possible to
generalize the results for prevalences and frequencies for the citizens of
Zwolle, but the relationships between satisfaction and dental status can be
generalized.
In further analyses no stratification procedures will be applied.
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CHAPTERS

DESCRIPTION OF THE CLINICAL VARIABLES

5.1

Introduction

This chapter presents the results of the dental health examination (DHE). This
examination was meant to measure all aspects of the oral health status of the
subjects. Therefore several data were collected per tooth and per participant. The
way the separate variables were measured is described in section 3.3. For a better
understanding the variables are divided in this chapter into 4 groups:
Variables regarding the oral function, represented by the number of occlusal
units, the presence of anterior teeth and the Eichner index
Variables regarding the removable partial denture (MRPD and ARPD)
Variables regarding the quality of the dentition, represented by the restorative and periodontal state, the state of wear and the presence of symptoms
of cranio mandibular dysfunction
Variables regarding the morphology of the dental arch, represented by the
number and the size of edentulous areas, and the arch length.
Section 5.2 gives the results based on these groups. In section 5.3 the results are
discussed and compared with results of other studies.
5.2

The dental health examination

5.2.1
Variables regarding the oral function
In the DHE the oral function was assessed in different ways. The occlusal units in
the posterior area were registered for the natural teeth as well as for the artificial
teeth. The sum of the present anterior teeth in the maxilla was registered. This was
done for the natural anterior teeth and for both the natural and artificial anterior
teeth together. Moreover, the dentitions were classified according to the Eichner
index. This was done to enable comparison of the results with data presented in
the literature. The results after the analysis of the data are shown in tables 5-1 to
5-4 and figures 5-1 to 5-4.
Table 5-1 shows the number of natural occlusal units in different age groups. The
subjects are divided in four groups of occlusal units. Very few subjects appear to
have no natural occlusal units (group 1). The number of subjects with a complete
dentition from at least first molar to first molar is 40 subjects (6 units or more).
The rest represents the subjects with a reduced dentition. In these groups, 280 (28,
132 and 120) subjects are present. When the age effects are studied it appears that
a small part of the oldest age group has a complete dentition. A majority falls in
the categoiy with few natural occlusal units (N=42).
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TABLE 5-1. DISTRIBUTION
AREA ACCORDING TO AGE

60-65

55-59

N

NO UNITS
FEW UNITS
MORE UNITS
COMPLETE

11
36
41
23

TOTAL

111

OF THE NATURAL OCCLUSAL
GROUP (MISSING DATA η = 9).

%
10
32
40
21

9
54
59

100

IN

66-75

%

N

UNITS

N

THE

POSTERIOR

TOTAL

%

%

N

β

7
42
45
6

8
42
20
9

10
53
25
11

18
132
120
40

9
41
37
12

130

100

79

100

320

100

The distribution of the natural and artificial occlusal units together is presented in
table 5-2. This table shows that the number of subjects in the category with more
units increases substantially when artificial units are included.
When only the natural anterior teeth are concerned, 72 subjects (=22%) have
missing teeth in the anterior region. With RPD's and fixed bridges, it appears that
still 9 subjects still have open spaces in the anterior region.
Table 5-3 shows the classification of the subjects according to the Eichner index
(fig 1-1). 43% of the subjects is categorized in group A, the group with the
maximum number (4) of supporting areas: two premolar zones and two molar
zones (left and right). A3, with 4 supporting zones but open spaces in both arches
is the largest group. 23 subjects are classified in Al: no open spaces and 4
supporting zones. The subjects with 1 to 3 supporting zones are scored in group B.

TABLE 5-2. DISTRIBUTION OF NATURAL AND ARTIFICIAL OCCLUSAL
POSTERIOR AREA ACCORDING TO AGE GROUP (MISSING DATA η = 9).

60-65

55-59

N

NO UNITS
FEW UNITS
MORE UNITS
COMPLETE
TOTAL

40

%

66-75

%

N

N

UNITS

IN

THE

TOTAL

%

N

%

β

2
35
56
6

4
26
40
9

5
33
50
11

12
93
175
40

4
29
55
12

130

100

79

100

320

100

5
21
62
23

5
19
56
21

3
46
73

111

100

200

NUMBER OF SUBJECTS

150

100

50

1

2

3

4

OCCLUSAL UNITS
H
FIG.
1 =
2 =
3 =
4 =

NATURAL

Ш ^ NATURAL f ARTIFICIAL

5-1. GRAPHIC PRESENTATION OF THE DISTRIBUTION OF THE OCCLUSAL UNITS.
NO UNITS
1-4 UNITS
4-7 UNITS
COMPLETE DENTITION

NUMBER OF SUBJECTS

NATURAL OCCLUSAL UNITS
54-59

60-65

[ZU 66 75

FIG 5-2. GRAPHIC PRESENTATION OF THE DISTRIBUTION OF THE NATURAL OCCLUSAL
UNITS ACCORDING TO AGE.
1 = NO UNITS
2 = 1-4 UNITS
3 = 4-7 UNITS
4 = COMPLETE DENTITION
41

TABLE 5-3. DISTRIBUTION

OF THE SUBJECTS ACCORDING TO THE EICHNER INDEX

%
A. SUPPORT
Al.
A2.
A3.

IN 4 ZONES
BOTH ARCHES COMPLETE
1 ARCH OPEN SPACE
BOTH ARCHES OPEN SPACE

B. SUPPORT IN 1-3 ZONES
Bl. 3 ZONES
B2. 2 ZONES
B3. 1 ZONE
С NO SUPPORTING ZONES
CI. IN BOTH ARCHES TEETH

141
23
47
71

43
7
14
22

151
59
51
41

46
18
16
13

37
37

11
11

TABLE 5-4. DISTRIBUTION OF THE SUBJECTS ACCORDING TO THE EICHNER INDEX
AND AGE GROUP (N=329).

60-65

54-59

66-75

N

%

N

%

N

%

A SUPPORT IN 4 ZONES
Al TWO ARCHES COMPLETE
A2 ONE ARCH OPEN SPACE
A3 BOTH ARCHES OPEN SPACES

56
14
17
23

50
13
15
21

59
4
22
33

45
4
17
25

26
5
8
13

33
6
10
16

В SUPPORT IN 1-3 ZONES
Bl SUPPORT IN 3 ZONES
B2 SUPPORT IN 2 ZONES
B3 SUPPORT IN 1 ZONE

46
20
12
14

41
18
11
13

59
27
16
16

45
21
12
12

41
10
22
9

52
13
28
11

С SUPPORT IN 0 ZONES
CI TEETH IN BOTH ARCHES

11
11

10
10

12
12

9
9

12
12

15
15

TOTAL

111

100

130

100

79

100

Bl is the largest group (59 subjects), B3 the smallest (41 subjects). Group CI
contains the subjects with natural teeth in both jaws but without supporting zones.
It concerns 37 subjects. Table 5-4 shows the effect of age on the Eichner classifica
tion. A substantial part of the oldest age group is found in groups B2 and CI. The
age group 54 to 59 and 60 to 65 are represented most in Eichner group A3.
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NUMBER OF SUBJECTS

Al

A2

A3

Bl

B2

B3

CI

C2

C3

EICHNER INDEX
^Ш

= NUMBER OF SUBJECTS

FIG. 5-3. GRAPHIC PRESENTATION OF THE DISTRIBUTION OF THE SUBJECTS ACCOR
DING TO THE EICHNER INDEX.

NUMBER

OK

SUBJECTS

Bl

B2

B3

EICHNER INDEX
54-59

I 60-65

C U 66-75

FIG. 5-4. GRAPIC PRESENTATION OF THE DISTRIBUTION OF THE SUBJECTS ACCORDING
TO THE EICHNER INDEX AND AGE.
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5.2.2
Variables regarding the removable partial denture
In the DHE the RPD was categorized according to the type and the design of the
removable partial denture. Table 5-5 shows the results. It appears that 127 subjects
are wearing a RPD (39%). Acrylic plate dentures (ARPD) are more frequently used
than metal frame prosthesis (MRPD). Most subjects have a RPD with one or two
free-ends (81) and 46 subjects have a tooth-supported RPD. About 39% of the
RPD's are RPD's with an anterior replacement. Table 5-6 shows that an ARPD is
found most frequently in the maxilla. The free-end ARPD is most often found in
the mandible.
The discrepancy between the number of subjects wearing a RPD in table 5-5
(N = 127) and the number of present RPD's in table 5-6 (N = 168) is caused by the
fact that several subjects are wearing two RPD's: one in each jaw. For the clas
sification in case a subject is wearing two RPD's, a free-end dictates the design and
an acrylic plate dictates the type (see appendix IV).

TABLE 5-5. DISTRIBUTION OF THE SUBJECTS WEARING A RPD ACCORDING TO THE
ΤΥΡΕ AND DESIGN (N=127).

%
1ΎΡΕ OF RPD
METAL FRAME PROSTHESIS (MRPD)
ACRYLIC PLATE DENTURE (ARPD)

49
78

39
61

DESIGN OF THE RPD
TOOTH SUPPORTED
FREE END

46
81

36
64

ANTERIOR REPLACEMENT
NO ANTERIOR REPLACEMENT
MISSING DATA

48
76
3

39
59
2

TABLE 5-6. DISTRIBUTION OF THE RPD ACCORDING TO TYPE, DESIGN AND JAW.

MAXILLA
N

MANDIBLE

%

TOTAL

N

%

N

%

16
24
26
34

MRPD, TOOTH SUPPORTED
ARPD, TOOTH SUPPORTED
MRPD, FREE END
ARPD, FREE END

17
33
24
33

10
20
14
20

10
7
20
24

6
4
12
14

27
40
44
57

TOTAL

107

64

61

36

168

44

100

5.2.3 Variables regarding the quality of the dentition
The restorative status.
The restorative status was described by means of modified DMF-T indices. Two
composed mdices were chosen to express the restorative state of the dentition: "the
need for restoration" and "the degree of dental care", because they represented the
dental situation most fitting for our purposes (for construction procedure see
appendix IV). In the first index coronal and root surfaces were involved, in the
latter only coronal surfaces were involved due to a large number of missing data in
the root surfaces. The "need for restoration" was defined by the quotient of the
number of decayed and badly filled teeth and the number of present teeth, expressed in a percentage. The "degree of dental care" was defined as the quotient of
the number of correctly filled teeth and the total number of decayed and filled
teeth, also expressed in a percentage.
Tables 5-7 and 5-8 show the need for restoration and the degree of dental care.
The need for restoration is both for the clinical crown and the root surfaces low.
Consequently, the degree of dental care is for most of the subjects 95% or more.

TABLE 5-7. NEED
SUBJECTS.

FOR RESTORATION

IN PERCENTAGE

CLINICAL CROWN
N
0%
1- 9
10- 2 9
30- 9 0
TOTAL

%

OF PRESENT

TEETH

FOR ALL

ROOT SURFACE
N

%

250
46
23
10

76
14
7
3

291
28
10
0

88
9
3
0

329

100

329

100

TABLE 5-8. DEGREE OF DENTAL CARE IN PERCENTAGE OF PRESENT TEETH FOR ALL
SUBJECTS.
CLINICAL CROWN

0%
15- 49
50-79
80- 89
90-94
95-100
TOTAL

N

%

6
8
21
20
23
251

2
2
6
6
7
76

329

100
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The periodontal status.
The periodontal status of the dentition was assessed by the pocket status and
indices for tooth mobility, bleeding on probing and oral hygiene. Table 5-9 shows
that pockets are frequently present, 82 subjects have a single pocket > 5 mm, 27
subjects have severe periodontal problems (more pockets > 5 mm). Only 36
subjects appear to have more than 1 tooth with some mobility. The bleeding index
is expressed in a percentage of teeth with bleeding of all present teeth per subject.
For 115 subjects the bleeding remains under 20%. 22 subjects appear to have
severe bleeding (61-100% of the teeth shows bleeding). The oral hygiene appears
to be good (N=94) or fair (N=161) in most subjects.
TABLE 5-9. PERIODONTAL STATE OF THE PRESENT TEETH FOR ALL SUBJECTS

N

%

POCKET STATUS
NO POCKETS >3MM
POCKETS 3-5MM
SINGLE POCKET >5MM
MORE POCKETS >5MM

86
134
82
27

31
41
25
8

TOOTH MOBILITY
NO MOBILE TOOTH
1 MOBILE TOOTH
MORE THAN 1 MOBILE TOOTH

263
30
36

80
9
11

BI.F,F,niNG INDEX (VALUES IN % OF ALL TEETH)
0
1-20
21-40
41-60
61- 80
81-100

38
77
152
40
11
11

12
23
46
12
3
3

ORAL HYGIENE
GOOD
FAIR
MODERATE
POOR

94
161
46
28

29
49
14
9

Wear: attrition and abrasion
Occlusal wear (attrition) and cervical wear (abrasion) were separately measured for
all teeth. The wear was recoded to a total score for the mouth (for the recoding
procedure see appendix IV). Table 5-10 shows that moderate attrition is frequently
present: in 215 subjects. However, severe occlusal wear is seldom: 16 subjects.
Cervical wear also is a common feature. Severe abrasion was seen in only 1 subject
of this sample.
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Cranio Mandibular Dysfunction.
Clinical symptoms of cranio mandibular dysfunction were registered: pain during
function in the left and/or right TMJ and noises in the left and/or right TMJ.
These registrations were receded to one score for a subject (see appendix TV).
Table 5-11 shows that most subjects (225) have no pain or noises in the TMJ. 33
subjects have more than 1 positive score.
TABLE 5-10. PRESENCE OF WEAR.

ATTRITION

ABRASION

N

%

N

NO TEETH WITH WEAR
SOME WEAR IN ENAMEI/DENTIN
SEVERE WEAR (2/3 DENTIN)

98
215
16

30
65
5

107
221
1

33
67
0

TOTAL

329

100

329

100

%

TABLE 5-11. PRESENCE OF CRANIO MANDIBULAR DYSFUNCTION (PAIN AND NOISE).

%
NO PAIN, NO NOISES
1 POSITIVE SCORE
2-4 POSITIVE SCORES
MISSING DATA

225
62
33
9

70
19
10
2

TOTAL

329

100

5.2.3.1.

Quality of the dentition in relation to occlusal units and presence of a
removable partial denture.
In this section differences between subjects with few and many occlusal units and
subjects with and without RPD are compared with T-tests for the quality of teeth.
Only significant results are described. From table 5-12, it appears that RPD wearers
have significant less teeth, less sound tooth surfaces and less filled teeth. The need
for restoration in root surfaces is higher than in subjects without RPD. Table 5-13
shows that in the group of subjects with few occlusal units, more decayed teeth
(crown and root) are present compared with subjects with many occlusal units.
The number of sound surfaces is lower in subjects with few occlusal units.
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TABLE 5-12.
DIFFERENCES BETWEEN
QUALITV OF TEETH VARIABLES.

SUBJECTS

NO RPD

SOUND SURFACES
NEED RESTORATION ROOT
NUMBER OF TEETH
WELL FILLED TEETH
FILLED TEETH (TOTAL)

AND

11
0.5

3
1.2

24.8
13.3
13.8

18.2

FEW OCCLUSAL
UNITS

WITH

FEW

RPD

FOR

SIGNIFICANCE

0.00
0.00
0.00
0.00
0.00

9.1
9.3

AND

MANY

OCCLUSAL

MANY OCCLU- SIGNIFICANCE
SAL UNITS

9.0
0.4
0.5

10.4

19.1

23.7
13.0
13.2

9.1
9.3
0.6
1.3

WITHOUT

RPD PRESENT

TABLE 5-13. DIFFERENCES BETWEEN SUBJECTS
UNITS FOR QUALITY OF TEETH VARIABLES.

SOUND SURFACES
DECAYED SURFACE (CROWN)
DECAYED TEETH (ROOT)
NUMBER OF TEETH
WELL FILLED TEETH
FILLED TEETH (TOTAL)
NEED RESTORATION (CROWN)
NEED RESTORATION (ROOT)

WITH

0.1
0.3

0.3
0.6

0.01
0.001
0.04
0.00
0.00
0.00
0.00

o.oo

5.2.4
Variables regarding the morphology of the dental arch
Figure 5-5 shows the presence of the teeth, bridge-dummies and teeth replaced by
a RPD in the maxilla and in the mandible. It appears that anterior teeth are more
frequently present than molars. Bridge-dummies are relatively seldom, especially in
the mandible. The average number of teeth per subject in this study is 21.6
(SD=4.5), the average number of occlusal units per subject is 4.1 (SD=2.5).
The morphology of the dental arch was analysed by registration of the number of
tooth-bounded and free-end spaces, the size of spaces and the arch length (Tables
5-14 to 5-16). These data are registered without RPD's. Fixed bridges are considered as natural teeth: an open space provided with a bridge pontic is not
recorded as an open space. Table 5-14 shows the number of tooth-bounded open
spaces for the maxilla and the mandible. For both jaws, the median score is 2 open
spaces. In the mandible maximal 5 open spaces were found, in the maxilla maximal
4. Table 5-15 shows the size (expressed the number of missing teeth) of the largest
open space in the maxilla and mandible. The largest open space was in both jaws
5-8 missing teeth. In the maxilla this length seldom occurs. An open space of one
missing tooth is found most frequently in the maxilla as well as in the mandible.
Table 5-16 shows the length of the uninterrupted dental arch. The arch length is
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defined as the most posterior tooth from one side to the other side without open
spaces (Fig. 5-6). An extreme shortened dental arch (canine to canine) is not frequently seen; a shortened dented arch (second premoléir to second premolar) is
most frequently seen in the mandible. In the maxilla the dental arch from first
molar to first molar, is the largest group.

TABLE 5-14. NUMBER
DIBLE.

OF TOOTH-BOUNDED

SPACES

IN THE MAXILLA

MANDIBLE

MAXILLA

%

N

AND THE MAN-

N

%

NO OPEN SPACES
1 OPEN SPACE
2 OPEN SPACES
3 OPEN SPACES
4 OPEN SPACES
5 OPEN SPACES
MISSING DATA

56
81
134
36
6
0
16

14
28
41
11
2
0
5

74
57
106
54
18
4
16

22
14
32
13
5
1
5

TOTAL

329

100

329

100

TABLE
DIBLE

5-15. SIZE

OF THE LARGEST

OPEN

SPACE

MAXILLA

IN THE MAXILLA

AND THE MAN-

MANDIBLE

N

%

N

%

NO OPEN SPACES
1 TOOTH SIZE
2 TOOTH SIZE
3 TOOTH SIZE
4 TOOTH SIZE
5-8 TOOTH SIZE
MISSING DATA

56
112
78
42
23
2
16

48
34
23
12
7
1
5

74
88
63
47
27
14
16

22
24
16
14
4
5

TOTAL

329

100

329

100

β
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PRESENCE IN %
100

PRESENT TEETH

120

— · — REPLACED BY RPD

- * " BRIDGE DUMMY

" I - REPLACED BY RPD

-*-

PRESENCE IN %

— — PRESENT TEETH

BRIDGE DUMMY

FIG. 5-5. GRAPHIC PRESENTATION OF THE PRESENCE OF TEETH, THE TEETH REPLACED BY A RPD AND BRIDGE-DUMMIES FOR THE MAXILLA AND THE MANDIBLE
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TABLE 5-16
UNINTERRUPTED
AND MANDIBLE

ARCH

LENGTH

MEASURED

TOTAL

FIG
a =
b =
с =

5.3

COMPLETE

FOR

MAXILLA

MAXILLA

MANDIBLE

ANTERIOR AREA NOT
6 TEETH
7- 8 TEETH
9 10 TEETH
11 12 TEETH
13 14 TEETH
MISSING DATA

BILATERALLY

N

%

N

%

15
15
2
48
94
73
81
16

5
1
15
28
22
28
5

20
13
57
65
68
90
16

6
4
14
17
21
27
5

329

100

329

100

5-6 MEASURING THE DENTAL ARCH FROM A TO В (A B)
ARCHLENGTH IS 7 TEETH
ANTERIOR AREA IS NOT COMPLETE
ARCH LENGTH IS 10 TEETH (=SDA)

Discussion

In studies about the dental condition in elderly, edentulous people are usually
included. The comparison with such studies is therefore difficult. Besides this, most
studies differ due to variations in selection and stratification of participants and
demographic patterns. Moreover, the selective character of this sample will play a
role in explaining differences between the results of this study and data from the
literature.
As the oral function depends on the number and the location of the teeth, it is
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logical to use the presence of the anterior teeth (appearance) and the occlusal units
(chewing function and support) as well as the Eichner Index (reference to literature) as parameters. It appeared that 22% of the people have open spaces in the
anterior region without a RPD. However, table 5-14 shows only 5% uninterrupted
anterior regions in the maxilla and 6% in the mandible. This difference is explained
by the presence of fixed bridges in table 5-14. Also spontaneous closure of open
spaces may play a role (Björn and Öwall, 1979).
The distribution of the Eichner indices in this study are comparable with the
results of studies in Sweden (Palmqvist, 1986; Hellden, 1989; Liedberg, e.a.,
1991), taking into account that the dental health in Sweden is on a higher level.
In this study 43% of the subjects were classified in group A, 46% in group В and
11% in group С In the study of Hellden (1989) 35% was classified in A. It is to
expected that the percentage of subjects in group С increases with age, as the
number of present teeth decreases with age.
In this study distinction has been made between a metal frame prosthesis (MRPD)
and an acrylic plate denture (ARPD). The Kennedy classification (Kennedy, 1947)
for these provisions, is useless in terms to qualify oral function. Therefore only
free-end and tooth-bound RPD's were scored. The high prevalence of acrylic plate
RPD's (61%) is caused by the type of insurance in the Netherlands, where the cost
of provisions plays a major role. The high number of free ends (64%) and the low
number of anterior replacements (39%) is explained by the natural pattern of tooth
loss: first molars and later the incisors are lost. The percentage of subjects with an
acrylic denture (69% of all RPD's) is in agreement with the Dutch National Dental
Survey (Truin e.a., 1988). Also the percentage subjects wearing a RPD (39%) is in
agreement with other studies. Klüter (1989) found in his study, a study of a group
dentate elderly in the Netherlands in the age 55 to 74, 38% RPD wearers. Compared with this study, the study of Hellden (1989) and Elmstahl (1989) showed an
equal Eichner classification but a lower percentage RPD wearers: 22% to 26%. The
explanation can be that the subjects in this sample are mostly regular dental
visitors, who are treated with the traditional treatment concept that every missing
tooth must be replaced.
In this study the quality of the teeth is measured in several ways: the restorative
and the periodontal status, the status of wear of the teeth and the presence of
symptoms of cranio mandibular dysfunction. The most important index to measure
the restorative status is the DMF index. For elderly, however, this index is less
valuable for several reasons. First, because of the large number of missing teeth.
The DMF index suggests that missing teeth once were carious. But after the age of
approximately 30 years an increasing proportion of extractions is caused by
periodontal disease (Sheiham, 1985). A second reason for not using the DMF index
in studies concerning elderly is that a certain proportion of fillings may be preventive rather than restorative or due to wear or trauma. A third reason is that the
DMF index fails to indicate changes in the quality of teeth that have already been
damaged: the transformation of a decayed tooth into a filled one has no effect on
the DMF value. It commits these categories equivalent (Sheiham, 1988). Therefore
other indices for the restorative state were chosen for the analyses in this study.
These indices were tested for their mutual correlation, because it was reasonable to
suppose that some of these will express the same aspects of the dentition and will
have high correlations. In this study the degree of dental care was high. This can
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be explained by the high percentage regular dental visitors in this population
(86%) (table 4-5). Also the method of measurement of dental caries and defective
restorations in this study can be of influence. The results are in agreement with the
epidemiologic study in the Netherlands (Tniin, e.a., 1988).
Compared with the results of other studies (Hugoson and Jordan, 1982; Hugoson
e.a., 1986; Levy e.a., 1987; Vigild, 1988), it must be concluded that the subjects in
this study had in general a better periodontal condition than other described
elderly populations.
The prevalence of attrition and abrasion in this study is comparable to other
studies as far as comparison is possible (Hand, e.a., 1986; Hand, e.a., 1987;
Pollman e.a., 1987).
The literature concerning the presence of CMD in elderly people is scarce. Most
measurements concern clinical and anamnestic symptoms. In the literature regar
ding elderly populations higher percentages of clinical symptoms are found com
pared to this population: 50 to 77% subjects with clinical symptoms (Agerberg and
Osterberg, 1974; Hansson and Nilner, 1975; Rieder, e.a., 1983; Dekanter, 1989).
The relatively good dental health of the subjects in this study may explain some of
the differences.

5.4

Sununaiy

In this chapter the results of the dental health examination are presented. It
appears that only 40 subjects have a complete natural dentition, in terms of a
dental arch comprising at least the first molars, while 280 subjects have a more or
less reduced dentition. The group with 1-4 natural occlusal units appears to be the
largest (41%). 4-7 natural occlusal units occurs in 37% of the subjects. When the
natural and the artificial occlusal units are considered together, the group with 4-7
units is the largest (55%). The average number of occlusal units is 4,1. The
Eichner group A3 (4 supporting zones and in both arches open spaces) is the
largest group in this sample.
39% of the subjects wears a removable partial denture, which is found more
frequently in the maxilla than in the mandible. Most RPD's are acrylic plate
dentures (61%).
The results show a low need for restoration, a high frequency of pockets above 3
mm (66%) but few subjects (8%) with severe periodontal problems. In most cases
less than 40% of the teeth has bleeding, and good or fair oral hygiene is present.
Attrition and abrasion are common features. Extreme wear appears to be seldom in
this sample. Tooth-bound spaces in the dental arch are a common finding.
Compared with data from other epidemiological studies, this population seems to
have more RPD's, a better periodontal condition, less CMD symptoms and equal
conditions regarding the Eichner classification, need for restoration, attrition and
abrasion.

5.5
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CHAPTER 6

DESCRIPTION OF THE OPINION OF THE
SUBJECTS IN THE SAMPLE

6.1

Introduction

In this chapter a descriptive analysis is presented of the answers of the items
concerning the patients' opinion regarding the function of the dentition as given in
the DHQ and about the RPD as given in the RPDQ. The first will be presented in
section 6.2, the latter in section 6.3. For every group of items concerning a particular topic the results of the scale constructions are presented. In section 6.4 the
procedure for construction of larger scales are described.
6.2

The dental health questionnaire

6.2.1
Satisfaction
The participants were asked whether they were satisfied with the dental status at
the moment of the interview. Table 6-1 gives the results. The largest part of the
participants appears to be satisfied or very satisfied with their dentition and only
10% is dissatisfied. 12% say they have many dental problems. To the question
whether they have had some complaints last year 47% answered positive. 86% of
the participants thinks to be in a better dental health than other people and an
equal percentage qualifies their dental health as fair or good.
For making a scale with these items a reliability analysis was performed. In this
analysis the correlation between the variables Al to A5 is studied. Table 6-2 shows
the results. The "item rest correlation" represents the correlation between the
separate items and the sum of the answers on the remaining items Al to A5. The
items are correlating acceptable (a = 0.64), which means that the sum of the
answers can be used as a scale called "satisfaction" (Appendix VI).
TABLE 6-1. THE RESULTS OF THE ITEMS REGARDING THE SATISFACTION ON %).
Al:
A2:
A3:

A4:

AS:

ARE YOU SATISFIED WITH YOUR DENTAL CONDITION?
VERY SATISFIED 30%, SATISFIED 60%, NOT SATISFIED 10%
DO YOU HAVE PROBLEMS WITH YOUR DENTITION?
MANY PROBLEMS 12%, SELDOM PROBLEMS 9%, NO PROBLEMS 79%
DID YOU HAD ANY COMPLAINTS UST YEAR CAUSED BY TOOTHACHE, BROKEN FILLINGS OR SOMETHING ELSE?
NO COMPLAINTS LAST YEAR 53%, COMPLAINTS LAST YEAR 47%
COMPARED TO OTHER PEOPLE, DO YOU THINK YOU ARE IN A BETTER DENTAL SITUATION?
YES 86%, NO 6%, DONT KNOW 9%
WHAT IS YOUR OPINION ABOUT YOUR ORAL HEALTH?
GOOD 52%, FAIR 33%, DO NOT KNOW 3%, MODERATE 10%, POOR 3%
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TABLE 6-2. REUABIUTY ANALYSIS OF THE ITEMS Al TO A5 CONCERNING THE SATISFACTION.
ITEM

ITEM REST
CORRELATION

Al
A2
A3
A4
AS

.41
.40
.30
.31
.54

TOTAL α = 0.64

6.2.2

Chewing

Several questions regarding chewing and biting w e r e asked. The answers o n the
item about c h e w i n g specific kinds of food are recoded to a dichotomous answer: n o
problems or problems w i t h one or more specific foods. Table 6-3 s h o w s that 3 % of
all participants has the opinion that they cannot c h e w very well, and about 1 5 %
cannot bite hard foods. Approximately 1 0 % mentioned problems with eating of
one or more kinds of food. When these items w e r e entered in a reliability analysis,
the reliability coefficient appears to be acceptable ( a = . 6 8 ) . Thus, the items
regarding c h e w i n g can be used in a scale called "chewing" (Table 6-4).

TABLE 6-3. THE RESULTS OF THE ITEMS REGARDING THE PERCEPTION OF CHEWING (IN %).
ВЗІ
B2:
Bl:

CAN YOU CHEW ALL YOUR FOODS WELL?
YES 97%, NO 3%
CAN YOU BITE HARD FOODS, LIKE AN APPLE?
YES 85%, NO 15%
CAN YOU SAY HOW GOOD YOU CAN CHEW THE FOLLOWING FOODS (GOOD, FAIRLY
GOOD, MODERATE, POOR): BREAD, BREADCRUST, CHEESE, POTATOES, MEAT, MINCE,
MEAT, CUTLET, RAW CARROT, APPLE.
NO PROBLEMS, ALL FOODS GOOD OR FAIR
90%
PROBLEMS, ONE OR MORE FOODS MODERATE OR POOR
10%

TABLE 6-4. RELIABILITY ANALYSIS OF THE ITEMS Bl TO B3 FOR CHEWING.
ITEM

ITEM REST
CORRELATION

ΒΪ
B2
B3

^6
.44
.48

TOTAL a = 0.68
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6.2.3
Aesthetics
Several items deal with aesthetics. Table 6-5 shows the answers to these items. It
appears that 29% of the participants is not satisfied with their dental appearance
and 51% has problems. Asking for the kind of complaints, the major complaints
concern the color of teeth (25%) and irregularities of the dentition (30%). A very
small group complains about the shape of teeth (too small, worn down etc).
The item about the missing teeth (B9) appears not to fit in the other aesthetic
items. Table 6-6 shows the result of the reliability analysis of the items about aes
thetics (B4 to B8). The item B8 is excluded from the sum variable because a better
α could be reached without this item. The obtained scale "aesthetics" (B4 to B7)
has a good reliability (β=.75).

TABLE 6-5. THE RESULTS OF THE ITEMS REGARDING THE AESTHETICS OF THE DENTITION (IN

%).
B4·

ARE YOU SATISFIED WITH YOUR DENTAL APPEARANCE?
VERY SATISFIED 14%, SATISFIED 57%, NOT SATISFIED 29%
B5:
DO YOU HAVE ANY PROBLEMS WITH YOUR DENTAL APPEARANCE?
YES 49%, NO 51%
IN CASE YOU NOTED PROBLEMS WITH YOUR DENTAL APPEARANCE, ARE THESE PROBLEMS
REGARDING THE COLOR, THE SHAPE AND/OR IRREGULARITY OF YOUR TEETH?
B6:
COLOR (YES) 25%
B7:
SHAPE (YES) 4%
B8:
IRREGULARITY (YES) 30%
B9:
ARE THE MISSING TEETH DISTURBING YOUR DENTAL APPEARANCE?
NOT, OR NOT DISTURBING 68%, DISTURBING, BUT ACCEPTABLE 13%, DISTURBING,
NOT ACCEPTABLE 7%

TABLE 6-6. REUABIUTV ANALYSIS OF THE ITEMS B4 TO B8 FOR AESTHETICS.
ITEM

ITEM REST
CORRELATION

B4
B5
B6
B7
B8

^6
.85
.38
.46
.18

TOTAL a = .75.

6.2.4
Speech
All participants were asked whether they have problems with speaking, such as
disturbed speech, indistinct pronunciation, lisping, etc. The largest part of the
participants has no problems with speech (88%), 10% has sometimes problems
with it, and only 2% reports that problems do occur frequently.
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6.2.5
Dental discomfort
Dental discomforts are referred to some inconveniences of the dentition people
have to cope with during chewing, such as pain with hot and cold drinks, food
impaction, avoiding teeth during chewing because of mobility, pain etc.
The discomfort items (C3 to C5) are constructed to a scale mentioned "dental
discomfort". This is done by adding up the separate effects (for sum procedure see
appendix V). It appears that a substantial part of the participants has to deal with
some of these discomforts (Table 6-7). Only 9% of the subjects does not have any
discomfort experiences, 45% has few experiences and about 16% severe discomfort.
Almost 30% reports discomforts that are acceptable.

TABLE 6-7. THE RESULTS OF THE ITEMS REGARDING DISCOMFORTS (IN % ) .
СЗІ
C4:
C5:

DO YOU HAVE PROBLEMS WITH FOODPACKING?
NO 20%, YES, BUT ACCEPTABLE 30%, YES, NOT ACCEPTABLE 50%
ARE YOU TROUBLED HAVING TO AVOID TEETH BECAUSE OF MOBILITY OR PAIN?
NO 69%, YES, HABITUAL OR OTHER REASONS 23%, YES, CAUSED BY MOBILITY OR
PAIN 8%
IS IT PAINFUL TO EAT OR DRINK HOT AND COLD THINGS?
NO 61%, YES, BUT ACCEPTABLE 19%, YES, NOT ACCEPTABLE 20%

6.2.6
Pain.
Two items were asked concerning the frequency of pain. Most participants did not
have had any pain recently (Table 6-8).
TABLE 6-8. THE RESULTS OF THE ITEMS REGARDING PAIN ON % ) .
CÏ1

C2:

WHEN WAS YOUR LAST REAL TOOTHACHE?
MORE THAN 5 YEARS AGO 47%, 1-5 YEARS AGO 23%, LESS THAN A YEAR AGO 10%,
DONT KNOW 21%
HOW MANY TIMES DID YOU HAVE A TOOTHACHE?
ONCE 21%, TWO OR THREE TIMES 13%, MORE THAN THREE TIMES 22%, DONT KNOW
44%

6.2.7
Dental history
The frequencies regarding the items concerning the dental history, such as
frequency of problems in the past, dental visits, last tooth extraction and expectations of tooth loss are presented in table 6-9. It appears that 59% of the subjects
never had problems with the natural dentition in the past, 65% had the last tooth
extraction more than 3 years ago, and 86% is a regular dental visitor. Of all
subjects 85% don't want to loose their natural teeth. 11% don't care to lose more
teeth.
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TABLE 6-9. THE RESULTS OF THE ITEMS REGARDING THE DENTAL HISTORY ON % ) .
D4:

Dl:

D3:

D2:

6.3

DID YOU HAVE MANY PROBLEMS WITH YOUR DENTITION IN THE PAST?
YES, MANY PROBLEMS 10%, YES, FEW PROBLEMS 16%, NO, SELDOM PROBLEMS 16%,
NO, NEVER PROBLEMS 59%
WHAT TIME WAS THE LATEST TOOTH EXTRACTION?
LESS THAN A YEAR AGO 16%, 1-3 YEARS AGO 15%, MORE THAN 3 YEARS AGO 65%,
DO NOT KNOW 3%
DID YOU HAVE YOUR DENTAL VISITS REGULARLY THE LAST 5 YEARS, I.E. AT LEAST
ONCE Λ YEAR?
YES 86%, NO 14%
DO YOU MIND TO LOSE MORE OF YOUR NATURAL TEETH?
YES, VERY MUCH 85%, DONT CARE 11%, NO 2%, DONT KNOW 2%

The removable partial denture questionnaire

6.3.1
Satisfaction
The subject's general opinion about the RPD is asked using different items (Table
6-10). In general, subjects are satisfied with their RPD, but problems do exist. 40%
had complaints the previous year. 8% reports frequently pain due to the RPD.
TABLE 6-10. THE RESULTS OF THE ITEMS REGARDING THE SATISFACTION WITH THE RPD (IN

PI:

P2:

P3:
P8:

ARE YOU IN GENERAL SATISFIED WITH YOUR PARTIAL DENTURE?
VERY SATISFIED 24%, SATISFIED OR DO NOT KNOW 57%, NOT SATISFIED 13%, VERY
UNSATISFIED 6%
DO YOU HAVE MANY PROBLEMS WITH YOUR PARTIAL DENTURE?
MANY PROBLEMS 12%, FEW PROBLEMS 14%, SELDOM PROBLEMS 8%, NO PROBLEMS
OR DONT KNOW 66%
DID YOU HAVE COMPLAINTS REGARDING YOUR RPD LAST YEAR?
NO 60%, YES 40%
DO YOU OFTEN HAVE PAIN CAUSED BY THE PARTIAL DENTURE?
YES 3%, SOMETIMES 5%, SELDOM 9%, NO 83%

6.3.2
Chewing
Table 6-11 shows the answers to the items concerning chewing with the RPD. It
appears that almost all subjects use the RPD during eating and 77% qualifies their
chewing better than before they had a RPD.
6.3.3
Aesthetics
Table 6-12 shows that 60% of the subjects answered they obtained a better
appearance, and only 11% has problems about aesthetics of the RPD.
6.3.4
Dislodgement of the RPD
With these items problems with dislodgement of the RPD during functioning are
investigated. It inventarises the existing functional problems and the seriousness of
these problems. Eight functional activities are included. The subjects could answer
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whether dislodgement happened and whether it concerned them seriously. To make
the result appropriate for presentation in a table, the answers are recoded (appendix V). Table 6-13 shows the result. 66% has no problems with any of the
functional activities and 10% of the subjects has more than once problems with
any of these activities.
TABLE 6-11. THE RESULTS OF THE ITEMS REGARDING CHEWING WITH THE RPD (IN %).
P6:
P7:

DO YOU WEAR THE PARTIAL DENTURE DURING EATING?
YES 90%, IRREGULARLY 3%, NO 7%
ARE YOU CHEWING BETTER WITH YOUR PARTIAL DENTURE THAN BEFORE?
YES 77%, NO DIFFERENCE 17%, NO 6%

TABLE 6-12. THE RESULTS OF THE ITEMS REGARDING AESTHETICS WITH THE RPD (IN %).
P4:
P5:

IS YOUR APPEARANCE BETTER WITH THE PARTIAL DENTURE?
YES 60%, NO DIFFERENCE OR DO NOT KNOW 36%, NO 4%
DO YOU HAVE AESTHETIC PROBLEMS WITH YOUR PARTIAL DENTURE?
NO 89%, YES 11%

TABLE 6-13. THE RESULTS OF THE ITEMS REGARDING DISLODGEMENT OF THE RPD ON %).
SI:

DOES YOUR PARTIAL DENTURE DISLODGE WHEN YOU ARE:
1) LAUGHING, 2) BITING HARD, 3) CHEWING SOFT FOOD, 4) TAUONG, 5) SWALLOWING, 6) SINGING, 7) YAWNING, 8) COUGHING?
SCORE: (l)NO, (2)YES, BUT NO PROBLEMS, (3)YES, PROBLEMS
THE HIGHEST SCORE ON THE EIGHT ITEMS IS (1) 66%
THE HIGHEST SCORE ON THE EIGHT ITEMS IS (2) 13%
(3) IS SCORED ONCE
11%
MORE THAN ONCE SCORE (3)
10%

6.4

General scales from the questionnaires

After constructing the scales about satisfaction, chewing, aesthetics, dental discomfort and dislodgement of the RPD, further analyses were done in order to reduce
the data and to construct a larger scale regarding "general satisfaction". This
reduction is needed for the analyses concerning the relationships between patients'
opinion and the clinical variables presented in chapter 7. With the items of the
dental health questionnaire and the partial denture questionnaire two scales are
constructed using principal component analysis (see section 3.4 and appendix VI).
Table 6-14 and table 6-15 show the results.
In table 6-14 a sum score can be made with 11 variables, called "general satisfaction". The item B9 is included in the table, since it appears to contribute to the
scale. As the items about discomfort, pain, dental history and specific aesthetics
have a low factor loading, they are not included in the construction of the general
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satisfaction scale. Table 6-15 shows the relevant items for a scale called "RPD
satisfaction". The items about aesthetics are not included in the scale because of
low factor loadings.

TABLE 6-14. THE RESULTS OF THE PRINCIPAL COMPONENT ANALYSIS FOR ALL ITEMS FROM
THE DHQ. ONLY THE FACTORLOADINGS OF THE RELEVANT ITEMS (LOADING > .35) ARE
PRESENTED.
ITEMS

FACTOR-LOADING

Al SATISFACTION
A2 PROBLEMS
A3 COMPLAINTS
A4 COMPARED SATISFACTION
Bl CHEWING SEVERAL FOODS
B2 BITING HARD FOODS
B3 CHEWING
B4 APPEARANCE
BIO SPEECH
B9 DISTURBED APPEARANCE
AS PERCEPTION ORAL HEALTH

^3
.46
.38
.51
.64
.56
.54
.49
.51
.36
.71

ITEM RESTCORRELATION
ÂÏ
.35
.29
.36
.49
.44
.49
.31
.36
.27
.57

RELIABILITY COEFFICIENT CRONBACHS a = . 7 5 .

When the items of both scales are entered in a reliability analysis to calculate the
internal consistency of the items, the value of the Cronbach's α coefficient for
"general satisfaction" is .75 and for "RPD satisfaction" .81. These are rather good
values which means that the construction of the scales is justified. In both scales,
the participants with a low score are not satisfied and the high scores are satisfied.
The average score in the "general satisfaction scale" is 11.2 (SD = 4.2); the
median score is 13.0. (Fig 6-1). In the "RPD satisfaction scale" the average score is
14.2 (SD = 5.9); the median score is 15.0 (Fig 6-2).

TABLE 6-15. THE RESULTS OF THE PRINCIPAL COMPONENT ANALYSIS FOR ALL ITEMS FROM
THE PDQ. ONLY THE FACTOR LOADINGS OF THE RELEVANT ITEMS (LOADING > .35) ARE
PRESENTED.
ITEMS

PI
P2
P3
P6
P7
P8
SI

SATISFACTION
PROBLEMS
COMPLAINTS
EATING
CHEW BETTER
PAIN
DISLODGEMENT

FACTOR-LOADING

Ü5
.85
.72
.64
.68
.59
.41

ITEM RESTCORRELATION
/74
.74
.59
.50
.52
.46
.29

RELIABILITY COEFFICIENT CRONBACH'S α = .81
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FIG. 6-1. GRAPHIC REPRESENTATION OF THE DISTRIBUTION OF THE SCORES IN THE
GENERAL SATISFACTION SCALE
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FIG. 6-2. GRAPHIC REPRESENTATION OF THE DISTRIBUTION OF THE SCORES IN THE
RPD SATISFACTION SCALE
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In order to study the relationships between the scale "general satisfaction" and the
other scales and items regarding pain and frequency of problems in the past,
pearson correlation coefficients are calculated. Table 6-16 shows that the correlation between the scales "general satisfaction" and discomforts is low (r=0.19). Also
the correlation between "general satisfaction" and the items pain, frequency of
problems is low (r=0.21 to 0.22). A high correlation coefficient is found between
the "general satisfaction" and the scale satisfaction (r=0.86) and the scale chewing
(r=0.63). Note that the general satisfaction scale and the satisfaction scale contain
the same items.
TABLE 6-16. PEARSON CORRELATION COEFFIQENTS BETWEEN "GENERAL SATISFACTION" AND
OTHER SCALES AND ITEMS NOT INCLUDED IN THE SCALE.
ITEM

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(1) "GENERAL SATISFACTION·

1.00

0.63

0.86

0.30

0.19

0.22

0.21

(2) CHEWING (SCALE)

0.63

1.00

0.43

0.13

0.13

0.20

0.15

(3) SATISFACTION (SCALE)

0.86

0.43

1.00

0.14

0.17

0.26

0.25

(4) AESTHETICS (SCALE)

0.30

0.13

0.14

1.00

0.16

0.05

0.04

(S) DISCOMFORT (SCALE)

0.19

0.13

0.17

0.16

1.00

0.04

0.03

(6) LAST TOOTHACHE

0.22

0.20

0.26

0.05

0.04

1.00

0.11

(7) FREQ. PROBLEMS

0.21

0.15

0.25

0.04

0.03

0.11

1.00

6.5

Discussion

Although a high percentage satisfied subjects is found in this study, almost 50% of
the subjects did have some complaints last year (Table 6-1). Comparable effects
occur in the items about aesthetics (Table 6-5). The explanation can be that being
satisfied is not related to existing dental complaints: "Older peoples attitude
towards oral health may be a reflection of their general acceptance of poor health
and their criterion of good health as the ability to perform activities of daily living"
(Kiyak, 1988). The same phenomenon may explain the difference between dental
satisfaction (90% satisfied) and appearance (71% satisfied). Taken into account the
restrictions for comparison with data from the literature, equal results are found in
other studies (Van Waas, 1985; Barenthin, 1977; Gordon e.a., 1988, Murtumaa
e.a., 1985).
In the item about chewing the most remarkable result is the high percentage of
subjects that can chew well (97%). In the study of Agerberg and Carlsson (1981)
56% of the subjects in the age group 50-74 said they can chew well, 15% could
not chew all kinds of food. Probably, these percentages are lower due to the
presence of denture wearers. According to several studies, the objective chewing
performance decreases with the number of teeth, general health and age. Older
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subjects need more chewing strokes and the particle size increases (Idowu, e.a.,
1986; Feldman, e.a., 1980, 1984; Agerberg and Carlsson, 1981; Helkimo, e.a.,
1977; Wayler, e.a., 1984; Gurme, 1985). The high percentage with good subjective
chewing ability may be explained by the phenomenon described in the literature
that the subjective experience of chewing is better than objective tests tend to
show (Agerberg and Carlsson, 1981; Wayler and Chauncey, 1983; Carlsson, 1984;
Wayler, e.a., 1984; Witter, e.a., 1990).
The RPD questionnaire shows the same effects as the dental health interview: in
general most subjects are satisfied with the RPD, but they also report problems
with function and aesthetics. Only 11% of the RPD wearers mentions problems
regarding the aesthetics of the RPD. This may be expected as 39% of the RPD's
are RPD's with an anterior tooth replacement (Table 5-5). With an anterior
replacement, the aesthetic problem, that existed before, may have been solved
partially but not ideally. It should be stated that, compared with the situation
showing a missing tooth in the anterior area, any replacement is better than
nothing. 90% of the subjects having a RPD is wearing the RPD during eating and
most subjects think they chew better with the RPD. From some studies it appears
that both the objective masticatory performance as well as the subjective masticatory ability increase after inserting a RPD (Gunne, 1984; Carlsson, 1984).
However, other studies do not support this' finding (Battistuzzi, e.a., 1987; Witter,
e.a., 1989). The subjective chewing ability is in general improved by a RPD in
cases with an extremely reduced remaining dentition. In free-end situations up to
50% if the inserted RPD's are reported not to be used by the patients (Toremalm
and Öwall, 1988).
It was expected that the items of the DHQ regarding aesthetics, discomforts and
pain could be part of the scale "general satisfaction" as it was expected that
satisfaction with the dentition would be influenced by these items. The fact that
these items are not part of the scale suggests that satisfaction with the dentition
has more than one dimension. The scale contains mostly functional items. It
appears that the single items about aesthetics are mutually correlating good, but
they are excluded from the scale constructed with the PCA. This confirms the
supposition of more dimensions: aesthetics may be a second dimension of satisfaction with the dentition. A third dimension may be then the other items about pain
and discomforts. However, these items are not mutually correlated.
In the "RPD satisfaction scale" the item "dislodgement of the RPD", is maintained;
however the factor loading and the item rest correlation were the lowest. Moreover, the reliability coefficient could rise to .83 if the item is excluded. The reason
to maintain the item as a part of the scale is the merely small influence on the α
and the fact that all other functional items (except aesthetics) are part of the scale.
In the literature scarce information is available about large sum variables concer
ning satisfaction with the dentition (Gordon e.a., 1988; Barenthin, 1977; Brodeur
e.a., 1988). Most authors use a single item. Brodeur (1988) stated that: "An
improvement in the knowledge of the dental problems would be obtained from
analyses about perceived problems using scales concerning several items about
functioning". The PCA is used in this study because in this way two internal consis
tent scales are constructed that provide specific information concerning the degree
of "general satisfaction" and "RPD satisfaction".
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The item regarding "the disturbed appearance caused by missing teeth", is deleted
in the scale "aesthetics" but included in the scale "general satisfaction". The
explanation for this procedure is that this item is not representative for aesthetic
values, but that it expresses a more general feeling about being satisñed.

6.6

Summary

In the dental health questionnaire it appeared that the majority of the subjects
was satisñed with their dentition, despite the fact that about 50% of the subjects
reported complaints over the last year. Nearly all subjects can chew well (97%),
29% of the subjects has complaints about the appearance of the dentition and 91%
of the subjects has to deal with some dental discomforts. Most subjects did not
have had any pain recently (70%), 86% is a regular dental visitor and 85% doesn't
want to lose more teeth.
In the removable partial denture questionnaire also most subjects are satisñed
with their RPD, 77% can chew better and 60% has a better appearance with their
RPD 11% has aesthetic problems, and functional problems caused by dislodgement
exist in 21% of the subjects. It appears that 90% of the subjects always wears the
RPD during eating
From the items of the questionnaires scales are composed concerning the satisfaction, chewing, aesthetics and dental discomforts. In further analyses it appeared to
be possible to construct scales for "general satisfaction" and "RPD satisfaction" with
a high internal consistency. They seem to be reliable to use in further analyses
regarding the relationships between satisfaction and clinical dental status.
Compared with data from the literature this sample seems to chew better, and is
further roughly comparable regarding general satisfaction, RPD satisfaction and
aesthetics.
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CHAPTER 7

RELATIONSHIPS BETWEEN THE CLINICAL DENTAL
STATUS AND THE OPINION IN THE SAMPLE

7.1

Introduction

In this chapter relationships between the clinical dental status and the patients'
opinion are analysed. For the clinical dental status the variables presented in
chapter 5 are used (oral function, RPD, quality and morphology of the dentition).
For the satisfaction the scales presented in chapter 6 are used (satisfaction,
chewing, aesthetics, general satisfaction and RPD satisfaction).
Section 7.2 presents the results of a communality analysis regarding the realtionships between the clinical dental variables and the scales satisfaction, chewing,
aesthetics and the scale general satisfaction. Section 7.3 provides information
concerning some of these relationships.

7.2.

Results of the communality analysis

Table 7-1 presents all variables for the communality analysis (a variation of the
regression analysis, see appendix VI) and their correlation coefficient with the
scales satisfaction, chewing, aesthetics and general satisfaction. In this table all
clinical variables are present. Also some items from the questionnaire are included:
last toothache, moment of latest tooth extraction and frequency of problems in the
past. These items appear to have a correlation with the scales, thus they are
suspect for confounding relations. The correlations between the scales and dental
visits and age is weak, so these variables probably are not disturbing factors.
The results of the communality analysis for the three scales satisfaction, chewing
and aesthetics are presented in table 7-2 to 7-4. They are presented in a value of
explained variance. A value of .10 means 10% explained variance. The terms used
in the tables can be described as follows:
Explained variance R* is the amount of variation in the dependant variable
(=satisfaction) that can be explained from the independant variable (=clinical
variables).
Total R' is the explained variance of all sets of variables.
Additional RJ after entering confounders is the explained variance of a set of
clinical variables corrected for the influence of confounding variables.
Additional R» after entering all other sets of variables is the explained variance of
a set of clinical variables corrected for confounders and all other clinical variables.
This value represents the single attribute of that clinical variable on the dependant
variable satisfaction.
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TABLE 7-1. SIMPLE CORRELATION (R) BETWEEN THE CLINICAL VARIABLES AND THE SATISFACTION, CHEWING AND AESTHETIC SCALE
CLINICAL VARIABLES

ORAL FUNCTION
- EICHNER INDEX (FULL ARCH)
- NUMBER OF NATURAL OCCLUSAL UNITS (MANY)
- NUMBER OF ADDED OCCLUSAL UNITS BY RPD (MANY)
- NUMBER OF NATURAL + ARTIFICIAL OCCLUSAL UNITS (MANY)
REMOVABLE PARTIAL DENTURE
- TYPE OF RPD (MRPD VS ARPD)
- DESIGN OF RPD (TOOTH-SUPPORTED VS FREE-END)
- TYPE AND DESIGN OF RPD
QUALTIY OF THE DENTITION
- DEGREE OF RESTORATION(F7DF) (HIGH)
- ATTRITION (FEW)
- ABRASION (FEW)
- MANDIBULAR DYSFUNCTION (NO)
- POCKETS (FEW)
- ORAL HYGIENE (GOOD)
- BLEEDING (UTTLE)
- MOBILITY OF TEETH (NO)
MORPHOLOGY
- SIZE OF THE LARGEST OPEN SPACES MANDIBLE (SMALL)
- SIZE OF THE LARGEST OPEN SPACES MAXILLA (SMALL)
- NUMBER OF OPEN SPACES MANDIBLE (SMALL)
• NUMBER OF OPEN SPACES MAXILLA (SMALL)
- ARCHLENGTH MANDIBLE (LONG)
- ARCHLENGTH MAXILLA (LONG)
CONFOUNDING VARIABLES
- LAST TOOTHACHE (LONG AGO)
- MOMENT OF THE LAST TOOTH EXTRACTION (LONG AGO)
- FREQUENCY OF PROBLEMS IN THE PAST (FEW)
- DENTAL VISITS (REGULARLY)
- AGE (YOUNG)
Rl
R2
R3
R4

=
=
=
=

Rl

R2

R3

R4

.30
.29
.11
.26

.26
.24
.11
.20

.03
.03
.06
.07

.37
.35
.11
.33

.18
.15
.21

.21
.22
.22

.04
.03
.01

.28
.24
.30

.16
.13
.13
.06
.18
.09
.14
.10

.11
.05
.06
.03
.23
.16
.23
.06

.01
.07
.06
.11
.05
.05
.04
.03

.17
.10
.10
.07
.23
.19
.18
.08

.28
.24
.17
.23
.26
.23

.24
.29
.08
.16
.24
.23

.02
.03
.02
.01
.03
.01

.31
.31
.18
.29
.27
.31

.25
.27
.23
.14
.10

.20
.27
.15
.07
.03

.05
.15
.05
.06
.05

.22
.27
.20
.14
.06

SATISFACTION SCALE
CHEWING SCALE
AESTHETICS SCALE
GENERAL SATISFACTION SCALE

It appears from table 7-2 that 26% of the variance in satisfaction can be explained
from the clinical dental status. However, the total contribution of each set of
variables is lower: from 4% to 16%. When the results are corrected for the
influence of confounding variables, the values of explained variance decrease
further. When corrections are made for confounders and other clinical variables,
very low values remain: 1-3%. The largest contribution is made by the confounding
variables. For the scale chewing (Table 7-3) and the scale aesthetics (Table 7-4),
comparable results are presented. The overall explained variance is for the scale
chewing 17% and for aesthetics 15%.
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TABLE 7-2. THE RESULTS OF THE COMMUNALITY ANALYSIS OF THE CLINICAL VARIABLES ON
THE SATISFACTION SCALE.

CUNICAL VARIABLES
ORAL FUNCTION
RPD
QUAUTY
MORPHOLOGY
CONFOUNDERS

.10
.04
.09
.11
.16

ADDITIONAL R z
AFTER ENTERING
CONFOUNDERS

ADDITIONAL R¿
AFTER ENTERING
OTHER VARIABLES

.05
.03
.04
.04

.01
.02
.03
.01
.08

TOTAL R 2 = .26

TABLE 7-3. THE RESULTS OF THE COMMUNAUTY ANALYSIS OF THE CUNICAL VARIABLES ON
THE CHEWING SCALE

CUNICAL VARIABLES
ORAL FUNCTION
RPD
QUAUTY
MORPHOLOGY
CONFOUNDERS

.04
.04
.06
.06
.06

ADDITIONAL R z
AFTER ENTERING
CONFOUNDERS

ADDITIONAL R¿
AFTER ENTERING
OTHER VARIABLES

.03
.02
.05
.09

.03
.02
.03
.03
.03

TOTAL R 2 = .17

TABLE 7-4. THE RESULTS OF THE COMMUNAUTY ANALYSIS OF THE CUNICAL VARIABLES ON
THE AESTHETIC SCALE

CUNICAL VARIABLES
ORAL FUNCTION
RPD
QUAUTY
MORPHOLOGY
CONFOUNDERS
TOTAL R·4

.01
.02
.03
.06
.03

ADOmONAL R 2
AFTER ENTERING
CONFOUNDERS

ADDITIONAL R z
AFTER ENTERING
OTHER VARIABLES

.01
.02
.03
.01

.01
.02
.03
.01
.03

.15

The scales with a small number of items concerning specific aspects of the
patients' opinion like satisfaction, chewing and aesthetics are also analysed, as it
was supposed that these scales could explain different dimensions of the satisfaction. Doing this, it is possible to determine which scale is best explained by the
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dental status. From the results however, it appeared that these scales are not well
explained by the sets of dental variables. The scales satisfaction, chewing and
aesthetic are maybe too small or too differentiated to discriminate. It could be
possible that the clinical variables can explain satisfaction to a greater extend when
the scale general satisfaction is used. Therefore a new communality analysis is done
with the scale that contains many items about the patients' opinion. Table 7-5
shows the results of the communality analysis with general satisfaction as the
dependant variable. In this analysis it appears that the overall explained variance is
30%; the highest value compared with the results in the tables 7-2 to 7 4 . The
total contribution for oral function is 16%, and for morphology 9%. However, the
additional contributions for each set of variables are low again.

TABLE 7-5. THE RESULTS OF THE COMMUNALITY ANALYSIS OF THE CLINICAL VARIABLES ON
THE GENERAL SATISFACTION SCALE.

CLINICAL VARIABLES
ORAL FUNCTION

RPD
QUAUTY
MORPHOLOGY
CONFOUNDERS

K¿

ADDITIONAL R 2
AFTER ENTERING
CONFOUNDERS

ADDITIONAL R 2
AFTER ENTERING
OTHER VARIABLES

.16
.IS
.10
.09
.14

.09
.06
.05
.09

.01
.02
.03
.02
.05

TOTAL R 2 = .30

7.3.

Specific relationships between the opinion of the patient and the
dental status

The communality analysis does not show a large amount of explained variance
between the patients opinion and the clinical variables. Nevertheless, it is decided
to study further relationships between these variables. For this decision several
arguments can be used. Firstly, since a regression analysis is not a very specific
method to analyse complicated relationships as in this material, it is useful to
perform additional detailed analyses of the relationships between clinical variables
and the scale general satisfaction. Secondly, a regression analysis is started with
the presumption of linear relationships, while these kind of relationships are
possibly deviating from linearity. Thirdly, in a regression analysis interactions
between variables can not be studied easily. And fourthly, on account of the
correlation coefficients between single dental variables and the scales (Table 7-1),
it is reasonable to assume that relationships exist between the dented status and the
patients opinion.
In the following analyses (section 7.3.1 to 7.3.3) only those clinical variables with
a distinct correlation with general satisfaction (Table 7-1) are included. This means
that the variables regarding the quality of the dentition are not included in the
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further analyses. In section 7.3.1 to 7.3.3 relationships between the general
satisfaction and oral function. RPD and morphology are studied.
7.3.1

Relations between general satisfaction, RPD satisfaction, oral function
and presence of a removable partial denture.
In this section the number of occlusal units and the Eichner index are studied in
relation to the scales general satisfaction and RPD satisfaction, separate for subjects
with or without a RPD and for all subjects together. Before these relations can be
analysed, it is necessary to study whether the differences between the groups are
caused by the occlusal units instead of the presence of a RPD. An analysis of
variance shows the effects of the type of the RPD (MRPD and ARPD) and the
design of the RPD (tooth-supported and free-end) on the number of occlusal units.
It appears that the effect of the design is significant, but the type of the RPD not
(P=.001 and P=.57): subjects in this study with a ftee-end RPD have significant
less occlusal units.
In table 7-6 the general satisfaction according to the number of occlusal units and
the presence of a RPD is presented. It appears that the general satisfaction rises
significantly with an increasing number of occlusal units, for the natural dentition
as well for the RPD wearers (ANOVA, Ρ < 0.05). Table 7-7 shows the average
general satisfaction according to the Eichner index and the presence of a RPD. It
appears that the general satisfaction increases significantly with a higher Eichner
score. An analysis of variance shows a significant effect of the Eichner index on the
general satisfaction (P=.000) but not on the presence of a RPD. No interactions
were present. This means that the influence of the Eichner index on the general
satisfaction is not disturbed by the presence of a RPD.

TABLE 7-6. THE AVERAGE GENERAL SATISFACTION SCORE ACCORDING TO OCCLUSAL UNITS
AND THE PRESENCE OF A RPD.

OCCLUSAL UNITS
NO UNITS
FEW UNITS (1-4)
MORE UNITS (4-7)
COMPLETE (6-8)
TOTAL

NATURAL
DENTITION
N=193

RPD WEARER

7.7
11.1
12.1
14.0
12.1

4.8
9.6
10.4

TOTAL

N=127

-

9.8

6.3
10.3
11.4
14.0
11.2

N=320, SD=4.2

In table 7-8 the general satisfaction according to the natural occlusal units and the
Eichner index is presented. It appears that Eichner group Al has the highest satis
faction score, and CI without natural supporting zones the lowest score. It is not
possible to apply one ANOVA in this situation. Only one sub-table is analysed: for
the Eichner groups A2, A3, Bl and the occlusion groups few units, more units and
complete dentition an analysis of variance can be done. The differences between
the groups appear to be significant for the Eichner index (P=.04), no interactions
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are present between the number of occlusal units and the Eichner index. The
subjects with a complete dentition (at least from first molar to first molar), appear
to be different from the reduced dentitions. Within the reduced dentitions, no
significances could be found between few and more occlusal units. This result must
be interpreted carefully, since the group of the complete dentition is relatively
small (N=40) compared with the reduced dentition group(N=252). (contrast
method of Scheffé, see appendix VI).

TABLE 7-7. THE AVERAGE SATISFACTION SCORE ACCORDING TO THE EICHNER INDEX AND
THE PRESENCE OF A RPD.
NATURAL
DENTITION
N=193
EICHNER
Al
A2
A3
Bl
B2
B3
CI
TOTAL

RPD WEARER

TOTAL

N=127

14.2
13.0
12.2
10.7
12.3
9.8
9.0

13.5
11.2
10.1
10.9
9.8
7.0

14.2
13.0
12.0
10.5
11.4
9.8
7.9

12.1

9.8

11.2

-

N=320, SD=4.2

TABLE 7-8. AVERAGE GENERAL SATISFACTION ACCORDING TO THE EICHNER INDEX AND THE
NATURAL OCCLUSAL UNITS.
NATURAL OCCLUSAL UNITS
NO
CO UNITS)
EICHNER INDEX
Al
A2
A3
Bl
B2
B3
CI
TOTAL
N=320, SD=4.2
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FEW
(1-4 UNITS)

MORE
(4-7 UNITS)

12.3
12.1
10.8

7.6

12.0
12.1
10.2
11.5
9.8
8.7

7.8

10.6

11.8

-

9.0

-

9.5

-

-

•

COMPLETE
(6-8 UNITS)

TOTAL

14.2
15.0
10.8
9.0

.
-

14.2
13.0
12.0
10.5
11.4
9.8
7.9

14.0

11.2

7.3.1.1

General satisfaction in relation to the number of natural
occlusal units.
Figure 7-1 shows graphically the relationship between the number of occlusal
units and the general satisfaction. This is a significant relationship (ANOVA,
P=0.00; SD=4.0). It appears that the general satisfaction remains relatively
constant between 2 and 7 occlusal units. Less than 2 units results in lower values
of general satisfaction and more than 7 units results in high values.

GENERAL SATISFACTION SCORE

2

3

4

NATURAL OCCLUSAL

5

6
UNITS

FIG 7-1. RELATIONSHIP BETWEEN GENERAL SATISFACTION AND THE NUMBER OF NATURAL
OCCLUSAL UNITS

7.3.1.2

Differences
between RPD wearers and subjects with a natural
dentition.
In a t-test several variables for which subjects with a RPD can differ from no-RPD
wearers are analysed (Table 7-9). It appears that the groups with and without a
RPD differ significantly for general satisfaction and the frequency of problems in
the past, but not for the frequency of pain and the degree of discomforts. Subjects
with a RPD are in general less satisfied and reported more problems with the
dentition in the past.
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TABLE 7-9. AVERAGE SCORES ON QUESTIONS FROM THE QUESTIONNAIRES FOR SUBJECTS
WITH OR WITHOUT A RPD AND THE SIGNIFICANCES (N=320).

S4(GENERAL SATISFACTION)
D4(PROBLEMS IN THE PAST)
AESTHETIC SCALE
CI (LAST TOOTH ACHE)
C2(FREQUENCY PAIN)
S3(DISCOMFORT)
D3 (DENTAL VISITS)
AGE

7.3.2

RPD PRESENT NO RPD PRESENT
N=124
N=196

SD

9.8
3.0
3.0
2.0
1.6
2.6
1.1
2.0

4.2
1.0
1.3
0.6
0.7
0.9
0.9
0.6

12.1
3.4
3.1
1.9
1.6
2.7
1.1
1.8

SIGNIFICANCE

P=0.001
P=0.001
N.S.
N.S.
N.S.
N.S.
N.S.
N.S.

Differences in general satisfaction and RPD satisfaction within the
group of RPD wearers.

It is studied w h e t h e r t h e RPD a d d s (artificial) occlusal units t o t h e p r e s e n t n a t u r a l
occlusal u n i t s . T a b l e 7-10 s h o w s that in 5 0 % of t h e cases t h e n u m b e r of occluding
pairs is increased b y the RPD. An analysis for t h e RPD w e a r e r s studying t h e differences b e t w e e n subjects w i t h n o added units a n d w i t h a d d e d units for t h e RPD
satisfaction s h o w e d significant effects ( P = . 0 2 ) , w i t h n o interactions. T h e RPD
satisfaction is h i g h e r w h e n t h e RPD adds occlusal units t o t h e n a t u r a l d e n t i t i o n
(Table 7 - 1 0 ) .

TABLE 7-10. AVERAGE RPD SATISFACTION SCORE ACCORDING TO THE NUMBER OF NATURAL
OCCLUDING UNITS AND THE ADDED ARTIFICIAL UNITS.

NO ADDED UNITS
N=65

ADDED UNITS
N=62

TOTAL
N=128

NO UNITS
FEW UNITS (1-4)
MORE UNITS (4-7)
COMPLETE (6-8)

11.0
13.2
12.7

13.8
16.3
-

12.9
14.9
12.7

TOTAL

12.9

15.7

Differences in general satisfaction a n d RPD satisfaction a n d s o m e o t h e r i t e m s a r e
studied b e t w e e n subjects w i t h a n anterior r e p l a c e m e n t a n d w i t h only a r e p l a c e m e n t
in t h e p o s t e r i o r area. T h e differences b e t w e e n a MRPD o r ARPD a n d a free-end o r
t o o t h - s u p p o r t e d RPD a r e also c o m p a r e d . T-tests a r e u s e d for t h e analysis. Table
7-11 s h o w s t h a t subjects w i t h a n a n t e r i o r r e p l a c e m e n t h a v e a significant l o w e r
score for g e n e r a l satisfaction a n d RPD-satisfaction, b u t t h e variables a b o u t RPD-
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aesthetics are not significantly different. For the variables MRPD vs. ARPD and
free-end vs. tooth-supported no significances can be found.

TABLE 7-11. AVERAGE SCORES ON SOME ITEMS FROM THE QUESTIONNAIRE, THE GENERAL·
AND RPD SATISFACTION SCALE WITHIN THE GROUP RPD WEARERS.

P33
P34
AESTHETIC SCALE
S3
S4

P33
P34
AESTHETIC SCALE
S3
S4

P33
P34
AESTHETIC SCALE
S3
S4

ANTERIOR
REPLACEMENT
N=76

POSTERIOR
REPLACEMENT
N=47

SD

SIGNIFICANCE

1.4
1.1
3.0
13.4
8.7

1.5
1.2
3.0
15.8
11.5

0.6
0.3
1.3
5.9
4.2

N.S.
N.S.
N.S.
P=.03
P=.00

MRPD
N=47

ARPD
N=76

SD

SIGNIFICANCE

1.5
1.2
3.0
15.1
10.3

1.4
1.1
3.1
13.8
9.5

0.6
0.3
1.3
5.9
4.2

N.S
N.S
N.S.
N.S.
N.S.

TOOTH-BOUND
N=43

FREE-END
N=80

SD

SIGNIFICANCE

1.3
1.1
3.0
13.6
10.5

1.5
1.1
3.0
14.7
9.4

0.6
0.3
1.3
5.9
4.2

N.S.
N.S.
N.S.
N.S.
N.S.

P33 IMPROVEMENT OF APPEARANCE, P34=AESTHETIC COMPLAINTS, S3=RPD SATISFACTION,
S4=GENERAL SATISFACTION.

In an analysis of variance the effects of the type and design of the RPD and the
number of occlusal units on the general satisfaction are studied. It appears that
both variables have a significant effect on the general satisfaction (P=.001 and
P=.01). No interaction between these variables is present, which means that the
the type and design of the RPD and the number of occlusal units do not increase
each others effect. The results of the analysis are shown in table 7-12.
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TABLE 7-12. AVERAGE GENERAL SATISFACTION SCORES ACCORDING TO THE NUMBER OF
OCCLUSAL UNITS AND THE PRESENCE OF A RPD.
NO RPD

N=193
OCCLUSAL UNITS
NO
7.7
11.2
FEW (1-4)
12.1
MANY (4-7)
COMPLETE
14.0
TOTAL

12.2

MRPD
TOOTHBOUND
N=17

ARPD
TOOTHBOUND
N=29

-

5.0
9.0
9.8

-

-

10.3
12.7
12.3

9.5

MRPD
FREEEND
N=32
1.0
9.7
10.1

9.3

ARPD TOTAL
FREEEND
N=49 N=320
7.3
9.4
9.8

-

6.3
10.3
11.4
14.0

9.5

11.2

SD=4.2

7.3.3.

Relations between general satisfaction and morphology of the dental
arch
For both the maxilla and the mandible separate ANOVA's are computed for the
size of the largest open space, the number of open spaces and the general satisfac
tion (Table 7-13 and 7-14). Also an anlysis is performed for the archlength from
the cuspid to posterior, the number of occlusal units and the general satisfaction
(Table 7-15).
It appears from the ANOVA that for the maxilla the effects of the size of the open
space as well as the effects of the number of open spaces are significant for the
general satisfaction (P=.05 and Ρ = .04). No interactions can be found. For the
mandible only the effect of the size of the open space appears to be significant
(P=.005). Thus, the larger the size of the open spaces and the more open spaces
are present, the lower the general satisfaction. These analyses, however, could only
be carried out with a restricted number of groups because of the large number of
empty cells.
Two ANOVA's are necessary for studying the relationships between the archlength
and the satisfaction because of the empty cells. The first analysis is conducted for
reduced dentitions with few and more units and an archlength not longer than
second premolar to second premolar. It appears that the effect of the archlength is
significant (P=.007) and that no interactions are found. The second analysis is
done with reduced dentitions with no, few or more units and for an arch length
not longer than cuspid to first premolar. Now both effects are significant (occlusal
units P=.04, archlength P=.02) and also no interactions are found. From these
analyses it can be concluded that a large archlength results in a large general
satisfaction.
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TABLE 7-13. AVERAGE GENERAL SATISFACTION SCORE ACCORDING TO THE NUMBER OF OPEN
SPACES AND THE SIZE OF THE OPEN SPACES IN THE MAXILLA FOR ALL DENTITIONS.
NUMBER OF OPEN SPACES
2
SIZE OF THE LARGEST
OPEN SPACE
0
1
2
3
4
5
6

3

4

5

8.0
6.0
6.5

12.1
12.3
10.3
10.7
8.0
10.0

10.9
9.1
10.1
11.2
7.0
8.3

9.5
11.8
8.5
3.6

-

-

13.0
11.8
11.1
9.9
9.6
7.5
9.0

11.3

9.9

8.7

6.8

11.2

13.0
11.9
10.5
8.5
9.0

13.0

TOTAL

11.3

TOTAL

-

TABLE 7-14. AVERAGE GENERAL SATISFACTION SCORE ACCORDING TO THE NUMBER OF OPEN
SPACES AND THE SIZE OF THE LARGEST OPEN SPACE IN THE MANDIBLE FOR ALL DENTITIONS
NUMBER OF OPEN SPACES
0
SIZE OF THE LARGEST
OPEN SPACE
0
1
2
3
4

12.7

TOTAL

1

-

.
-

11.9
10.1
7.8

12.7

11.3

-

2

-

3

4

TOTAL

-

-

12.3
11.1
10.4
8.8

11.7
10.8
11.7
9.1

8.0
11.3
2.0

12.7
12.0
10.9
10.3
8.6

10.9

10.3

9.2

11.2

-

TABLE 7-15. AVERAGE GENERAL SATISFACTION SCORE FOR THE ARCH LENGTH AND THE
NUMBER OF OCCLUSAL UNITS FOR NATURAL DENTITIONS ONLY.
NATURAL OCCLUSAL UNITS

ARCH LENGTH
C-C
Pl-C
Pl-Pl
P2-P1
P2-P2
Ml-Ml
M2-M2
TOTAL

NO

FEW

MANY

8.0
5.0

9.5
10.9
10.8
11.7
14.0

8.0
11.0
12.2
12.7
12.4

.
7.7

11.2

12.1

COMPLETE

.
.
.
.

TOTAL

13.7
14.2

8.7
10.8
11.7
12.5
12.5
13.7
14.2

14.0

12.2
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7.4

Discussion

In general, age is considered as a factor influencing the satisfaction. It is confirmed in several studies that younger people are less satisfied than older people,
all other ciroimstances being equal (Tomstam, 1975; Barenthin, 1977; Reisine and
Bailit, 1980). In this study, however, the correlation between age and the patients
opinion is neglectable (r=.06). Thus, it may be assumed that age will not act as a
confounder in the relations between the patients opinion and the dental status in
these age groups.
The communality analyses for the scales satisfaction, chewing, aesthetics and
general satisfaction resulted in 15-30% explained variance. The additional contributions of the clinical values are very low for all scales. The explanation for this may
be that the general satisfaction, satisfaction, chewing or aesthetics can not be
explained from just one set of clinical variables, since some variables are meaning
partly the same. The result is that the influence of each set of variables separately
is diminished. Moreover, it is reasonable to assume that satisfaction cannot be
explained from clinical values alone but is influenced also by non-dental factors. In
studies of behavioral science a large amount of inaccuracies in the explained
variance do occur often. Half of the variance is usually caused by not consequently
answering the questions by the participants, diversity of the participants and
problems of validity. When these inaccuracies are considered, the percentage of
explained variance in this study (15-30%) is reasonable. Other studies concerning
this topic show worse results: the study of Reisine and Bailit (1980) explains only
14.2% of the variation in perception from the dental status. Murtumaa (1985)
could explain 11% of the satisfaction in dentate persons, and Barenthin (1977)
could not explain more than 14% of the variation in satisfaction with the dentition
in dentate subjects from the clinical dental status. The difference with the results in
this study may be explained by the use of the scale general satisfaction containing
11 items about the patients' opinion and more clinical variables in the present
study, while the other authors mostly use one item about satisfaction and clinical
dental status.
In this study, 50% of the RPD adds artificial occlusal units to the natural dentition. However, it must be considered that also subjects with only an anterior
replacement are included in the RPD wearers. These subjects can not have added
artificial occlusal units, since the number of occlusal units is calculated for the
posterior area. This means that these subjects tend to make the results of the 65
subjects with no added artificial occlusal units too negative. RPD's with an anterior
replacement and also replacements in the posterior area provide added artificial
occlusal units to the natural dentition.
The RPD satisfaction appears to be higher when the RPD adds artificial occlusal
units to the dentition. This is in agreement with the result that the general
satisfaction increases with more occlusal units. The satisfaction in subjects with a
free-end type RPD is not lower compared with tooth-bound RPD's. Data from the
literature, however, indicate that free-end RPD's are often not tolerated (Pilot,
1978; Chandler and Brudvik, 1984; Watson, e.a., 1986; Toremalm and Öwall,
1988). Free-end saddles do not seem to fulfill the patients requirements as far as
chewing ability and comfort are concerned. A large number of complaints are
related to lower free-end dentures (82%) (Watson, e.a., 1986; Witter, e.a., 1990).
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Treatment with distally extending cantilever bridges is a favourable alternative to
treatment with RPD's in elderly patients with a reduced dentition (Butz-Jörgensen
and Isidor, 1987; 1990).
The subjects in this study wearing a RPD are less satisfied and reported more
problems. A RPD does not improve the general satisfaction. However, there is no
difference in presence of discomforts. Ranta, e.a. (1987) found that the presence of
a RPD increased the odds of being satisfied and being able to chew hard foods.
According to Chandler and Brudvik (1984) the major part of the subjects is
satisfied with the fit, function, comfort and appearance of the RPD. However, the
study of Butz-Jörgensen and Isidor (1987; 1990) showed that patients who have
been wearing a RPD previously, reported an improved chewing capacity and improved stability with cantilever bridges. Also more symptoms of CMD were found
in the RPD wearers. Fish (1970) stated that: "Dentures that do not carry an incisor
or canine are often found to present such severe problems of adaptation that the
patient finds it easier to make do with the remaining teeth".
In the study of Watson (1986) acrylic dentures cause more complaints than metal
dentures. This cannot be confirmed by this study: subjects do not distinguish
between the type and design of the RPD for both the general- and the RPD
satisfaction. In the present study subjects appear to be less satisfied with an
anterior replacement compared with subjects with a RPD without anterior replacement. For aesthetics, the difference is not significant. In chapter 6 (section 6.3.3) it
was concluded that 89% of the RPD wearers does not have complaints with the
aesthetics of the RPD. Apparently, the lower score on the general satisfaction and
the RPD satisfaction is based on functional problems (the scales does not contain
items about aesthetics). It must also remarked that according to table 7-11 improvement of the appearance is obtained by an anterior replacement in comparison
with a posterior replacement RPD.

7.5

Summary

In this chapter the relationships between the clinical dental variables and the
satisfaction with the dentition are analysed with communality analyses. It appears
that the general satisfaction can be explained for 30% from the clinical variables.
In further analyses (ANOVA) about the specific relationships between single clinical
variables and satisfaction, it appears that the satisfaction significantly increases
with a higher number of occlusal units and a better Eichner index. The number of
occlusal units has effect on the design of a RPD (free-end/tooth-supported): free
end RPD's have less occlusal units. To study the effect of both occlusal units and
type and design of the RPD on the general satisfaction an ANOVA is performed. It
appears that both variables have a significant effect on the general satisfaction.
Subjects wearing a RPD are less satisfied than no-RPD wearers. They do not differ
for degree of discomforts and frequency of pain. Analysis between groups resulted
in a difference of general satisfaction in complete dentitions compared with reduced
dentitions. Within the groups with more or less reduced dentitions no differences in
general satisfaction are found. Within the group RPD wearers, it appears that
subjects with an anterior replacement are less satisfied in general and they are less
satisfied with the RPD. The type and the design of the RPD do not have significant
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influence on the general satisfaction or the RPD satisfaction.
The more open spaces are present and the larger the size of the largest open
space, the lower the general satisfaction.
7.6
1
2
3
4
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6
7
8
9

10
11
12
13
14
15
16
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CHAPTER 8

GENERAL DISCUSSION AND MAIN CONCLUSIONS

In this chapter the methodology, the main results and practical implications of the
present study are discussed, followed by a number of conclusions.
8.1

Methodology

A town of 85.000 inhabitants in a rural area of the Netherlands, Zwolle, was
chosen for the sample of this study. During the study it apeared to be a suitable
choice, as a high degree of participation was reached (Table 4-4), and the elderly
of the sample were representative for the elderly in this city with regard to the
objectives of this study. A non-participation study was performed as selection
caused by voluntary participation has consequences for the validity of the results. It
was expected that subjects with good dental health, positive attitudes and a high
SES were over-represented in the sample. These biasing phenomenons were
prevented as much as possible by contacting every respondent personnally by
telephone following the introduction letter. Moreover, 4 residential areas with a
different SES were selected. However, the participation degree in the residential
areas with a high SES was significantly higher than in the residential areas with a
low SES (section 4.2.2). Selection also occurs on the background variable gender
and on the dental variables estimated number of teeth, dental visits and insurance.
It was concluded that the the validity of conclusions concerning prevalences is
unsatisfactory for the elderly citizens of Zwolle or the Dutch population. The
relationships between satisfaction and dentition, however, could be generalized.
For the analyses of the results several data reduction procedures were applied. The
most important reductions were the construction of satisfaction scales. It appeared
that four scales can be constructed with a good internal consistency. Analyses
about the internal validity of the scales are not perforrned as these additional
analyses will cause a too large split-up of the data material. Moreover, it is
questionable whether additional results will be retained regarding the objectives of
the study. In this light, additional analyses must be regarded as " statistical
overtreatment" of the data.

8.2

Main results

The results show that 12% of the subjects in this sample had a complete dentition
at least from first molar to first molar. The most frequent Eichner group is A3 (Fig
1-1). In the oldest age group most subjects are classified in B2 and CI, representing the most reduced dentitions. "Pure" shortened dental arches (SDA) and
extreme shortened dental arches (ESDA) without some teeth located posteriorly of
the uninterrupted archlength were not present. This phenomenon can be expected
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as the loss of teeth according to the natural history of the dentition does not
follow a strict standard pattern, leaving pure shortened dental arches. Besides, it
may be assumed that this generation of subjects was not exposed to dental care
using the shortened dental arch concept. Reduced dentitions show biologic variability and are in reality more complex than the shortened dental arch concept
assumes (section 2.2). In this study 1-4 occlusal units are seen most frequently,
suggesting a shortened dental arch from second premolar to second premolar or
shorter, or even at random distributed over the arches.
Studies concerning the natural teeth of elderly do report mainly about the number
of present teeth. A small number of teeth is being regarded as an unhealthy oral
condition. This may not be a realistic approach to express the oral health or the
oral functional capacity, as subjects with missing teeth often have additional
prosthetic appliances. Vehkalahti and Paunio (1988) stated in their study that the
functional capacity of the dentition is not only based on the number of natural
teeth, but that the total number of teeth available for use (natural and artificial)
should be considered. In their vision a RPD is qualified as a provision adding
function to the dentition, leading to an increase of the satisfaction and well being
for the elderly patient. This study supports this vision partially. On one hand the
majority of the subjects is satisfied with their RPD (81%), has no aesthetic
complaints (89%) and wears the RPD during eating (90%). On the other hand, it
should be mentioned that 50% of the RPD's does not add occlusal units to the
natural dentition. This fact may indicate the relative merit of adding occlusal units
in relation to adding aesthetic value. Apart from aesthetics these RPD's do not
improve the occlusion related functions. This may explain the registered problems
with the RPD: 40% noted complaints the last year, 34% noted dislodgement during
function.
The interviews showed that the subjects were proud to possess their natural
dentition in old age. The majority of the subjects is satisfied with their dental
status despite the presence of complaints (50%) and a RPD (39%) (Table 7-9). The
chewing ability is qualified very good (97% can chew well) and 71% is satisfied
with their dental appearance. These findings seem in contradiction with the
findings that 61% reported unacceptable discomforts and 30% reported acceptable
discomforts. The subjects apparently live with these inconveniences without loss of
satisfaction. To explain the conflicting combination of high satisfaction and presence of complaints, several theories are reported.
Firstly, chronic dental disease may be perceived by elderly as a natural outcome of
ageing (Kiyak, 1981; Bomberg, 1986). The attitudes of older people towards oral
health may be a reflection of their general acceptance of decreasing health. Their
prime criterion of good health is the ability to perform the basic activities of daily
life (Kiyak, 1988). In other words, a reduced or bad dentition may not be a reason
for elderly subjects to consider this as poor health.
Secondly, the way of measuring satisfaction may play a role in explaining the high
degree of satisfaction. Social desirable answers are to be expected when the subject
is asked about the perceived subjective health. Tomstam (1975) used an additional
variable for measuring satisfaction called "aspiration level". This is defined as the
seriousness of a disease a subject can bear without being dis-satisfied. It appeared
that the aspiration level has a high correlation with the subjective perceived health.
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Thirdly, satisfaction is a "momentory opinion". Reisine (1980, 1987) described a
pattern of satisfaction during periods of pain. Only sudden changes to worse
conditions decrease the satisfaction. After visiting the dentist for treatment, the
satisfaction returns to the former level. People get accustomed to bad teeth and
they experience losing teeth as a natural outcome of aging. The large percentage of
satisfied individuals and the high perception of oral health suggests that many
individuals probably conceive oral disease in terms of acute episodic disorders, and
not in terms of a continuous irreversible destructive process. Once the tooth is
filled or extracted and the cause of discomfort or disruption of normal function is
eliminated, the perception of good oral health is reinstated (Reisine, 1980).
Fourthly, the influence of good general health plays a role. The study of Tomstam
(1975) showed that the presence of a serious general disease is one of the most
important determinants for the perceived subjective health. In this study, a high
percentage of subjects considered themselves in good general health; this suggests a
high level of psycho-social wellbeing and may be an explanation of the high
satisfaction scores. In the fifth place, it is possible that personality related aspects
of subjects play a role in being satisfied. In this study these aspects are not investigated as it was shown in several other studies that correlations between satisfaction and psychological scales are low. The correlation between satisfaction and
level of intelligence, successful adaptation to the dental situation, personality traits
(hypochondriasis, hysteria, manifest anxiety) and psychological scales (life-satisfaction scale, affect-balance scale, locus of control scale) are low or absent (Seifert,
1962; Smith, 1976; Van Waas, 1990; Gordon, 1989).
This study tends to show that age has little influence on the relationships between
satisfaction and dental condition. However, this does not mean that age has no
correlation with satisfaction at all. In the groups in this sample the maximal
difference in age between the subjects was 20 years, as the age cohorts studied
were: 55-64 and 65-74. It may be presumed that differences in satisfaction do exist
when younger or older age cohorts were involved.
It is remarkable that aesthetics seemed to play a minor role in the existing
differences between subjects with and subjects without a RPD, and within the
group RPD wearers. Subjects with and subjects without a RPD differ in satisfaction
and problems in the past, but not for aesthetics. Within the group RPD wearers,
subjects with an anterior replacement appear to be less satisfied, but no differences
exist on the aesthetic aspects. This result leads to the conclusion that aesthetics is
less important than the other functions for the subjects of this population. This is
confirmed by the study of Gordon (1989). The explanation can be that the lower
satisfaction score is based primarily on functional problems other than aesthetics.
Returning to the questions formulated in section 2.3, the following remarks can be
made:
Question 1 : To what extend is the SPA related to the satisfaction?
The results show that the satisfaction decreases with the number of occlusal units,
but that the difference is only significant between the complete dentitions on one
side and all reduced dentitions on the other side (Tables 7-6 and 7-15 and Figure
7-1). The satisfaction seems relatively constant between 2 and 6 occlusal units. In
case the subject loses anterior teeth the satisfaction decreases. This indicates that
the anterior teeth are very important to maintain the satisfaction of the subject on
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a high level. The finding that the type and amount of reduction do not play a
major role in this population is supported by the finding that 97% of the subjects
reports good chewing in the existance of very different dental situations.
As mentioned before, pure SDA and ESDA are seldom seen in dentate population
samples. The SDA concept is based on the assumption that 3 functional levels can
be recognized in relation to age (section 2.2). For the elderly 2 arbitrarily chosen
age groups are introduced:
40-80 years, needing at least 4 occlusal units (apart from the anterior units,
which are supposed to be present), providing sub-optimal function
70-100 years, needing at least 2 occlusal units to maintain minimal function.
The subjects in this study belong to the 55-75 age group, meaning they represent
mainly the so called young elderly. According to the SDA concept most of them
will need 4 occlusal units. Table 5-1 shows that 41% of the sample has 1-4
occlusal units without RPD's. With RPD's still 29% of the subjects has only 1-4
occlusal units. This group has a satisfaction score 10.3 to 10.8 (Tables 7-6, 7-15
and Figure 7-1). This value is close to the average value of 11.2, which may be
interpreted as acceptable satisfaction. In other words: the majority of the subjects
with 1-4 occlusal units are satisfied with their dental condition though it may mean
a minimal functional level. Only 10% of the total sample is not satisfied, most of
them having minimal or no occlusal units at all (Eichner group B3 and CI). Older
subjects in this sample are not less satisfied compared to the younger subjects in
spite of the fact that the dentition is more reduced in the older age group. The
results of this study confirm the SDA concept in general. However, on the basis of
these results it is not possible to determine exactly how many occlusal units do
provide still acceptable oral satisfaction in the elderly, related to age group.
Question 2: Does the RPD contribute to the satisfaction?
Elderly subjects in this study with a RPD were less satisfied and had more problems in the past than subjects without a RPD. From an aesthetic point of view,
however, no differences exist, independant on the number of occlusal units. Within
the group of RPD wearers, no differences in satisfaction exist between the type or
design of the RPD. An anterior replacement does affect the satisfaction. In case the
RPD increases the number of occlusal units (in 50% of the cases), the satisfaction
is increased. Only the tooth-supported metal frame prosthesis reaches a satisfaction
score above the average (Table 7-11). It must be remarked that the number of
natural teeth in subjects with a RPD is lower, so a lower satisfaction is to be expected (section 5.2.3.1). Secondly, it appears that subjects are in general satisfied
with the RPD. The RPD is well used and causes few problems. On the basis of
these results it can be said that the RPD has a restricted capacity to increase the
satisfaction. There are many situations where it is questionable whether a RPD
should be applied to improve the function and satisfaction of the patient. In cases
where the patient does not have complaints with the natural dentition, maintaining
the present situation without a RPD should be preferred. It has been shown that
open spaces are well tolerated in the premolar and molar area (Björn and Öwall,
1979; Österberg, e.a., 1984; Liedberg, e.a., 1991).
Question 3: Are elderly satisfied with a SDA or even with an ESDA?
With a SDA (a premolar dental arch) the elderly of this sample are in general
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satisfied (see question 1). An extreme SDA in terms of only anterior teeth and no
occlusal units provides a satisfaction score 7.7, which may be considered too low.
However, as stated before, this sample contains young elderly. The question
whether the elderly elderly are satisfied with an ESDA is not answered in this
study and needs further research.
8.3

Practical implications

Until recently, treatment need and oral health have been assessed primarily by
clinical variables. These variables give incomplete information about the perception
of oral health and the subjective demand for treatment. The results from this study
tend to show that the satisfaction of the subject is not dependant on the traditional
treatment need as assessed by the profession. The mentioned discrepancy between
objective and subjective treatment need (section 1.3) supports this finding. Reisine
and Bailit (1980) found that 42% of the subjects with half of their teeth missing
still evaluate their oral health as good or excellent. This indicates that subjects tend
to have a positive self evaluation of their oral health. Clinical criteria have limited
relevance to individuals evaluating their oral health (Reisin and Bailit, 1980; Heloë,
1972; Bulman, 1968). The discrepancy between the high level of satisfaction and
the variety of dental situations stresses the value of a subjective, meaning a patient
oriented, indicator for oral health. Developing subjective indicators for health and
treatment need is needed in health care systems in order to provide individual
optimal treatment planning, especially for the elderly. Several studies stress the
importance of oral comfort and social functions of the dentition in relation to
self esteem, social activity and psychological well-being (Ettinger, 1986; Miller,
1986; Reisine, 1988; Kiyak, 1988). This study can contribute to the development
of a scale for satisfaction with the dentition.
In this sample, a relative good dental condition was found (section 5.4) The percentage of regular dental visitors is high (86%) compared with the average in the
Netherlands (CBS, 1988). A high dentalmindedness results in a relatively healthy
dentition. Dental health care for elderly must be included in the health care system
to provide good dental health in old age, which contributes to the quality of life.
The average number of 21.6 teeth provided an average number of 4.1 occlusal
units in this sample. When the anterior teeth are subtracted, it means that the
remaining posterior teeth yield a rather high number of occlusal units. This finding
indicates that the extractions performed in this sample were done in a "strategic
way" (Käyser, e.a., 1988). The results of this study tend to indicate that the effectivity of dental treatment can be improved by a treatment strategy that preserves
the natural dentition without extensive prosthetic rehabilitations. Concentration of
dental care on the strategic parts of the dental arch such as the anterior and
premolar regions, seems to be an option that is adequate for high risk subjects
such as the elderly patient.
This study supports the statement of Karlsen (1973) that: "missing teeth perse are
not an indicative factor in favour of prosthetic appliances" and that "there must be
a diagnosed need for some appliance before this is inserted". The current therapeutic concept with regard to replacing missing teeth is to avoid prosthetic appliances,
provided that aesthetic and functional demands are met satisfactorily with the
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existing dentition (Karlsen, 1973; Ramfjord, e.a., 1974; Mohl, e.a., 1988).

8.4

Conclusions

Within the framework of this study the following conclusions can be drawn:
1.

Few or no remaining occlusal units are no reason to qualify a dentition as
lost. In the light of the wellbeing, the oral comfort and the needs of the
elderly patient it is advisable to postpone complete edentulousness in all
possible ways.

2.

The satisfaction with the dentition is relatively constant between 2 and 6
occlusal units

3.

Aesthetic aspects are less important than other functional aspects in this
sample.

4.

The results of this study support a problem oriented approach in treatment
planning of the elderly, based primarily on the oral problems, the oral per
ception and the wishes of the individual subject.

5.

Dental care for the elderly should be provided in health care systems en
dorsing the prime objective, which is to preserve a healthy and functional
natural dentition for life. A reduced dentition may accomplish this goal.

8.5
1
2
3
4
5
6
7
8
9
10
11
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SUMMARY
The consequences of a reduced natural dentition on the satisfaction with the oral
health is the subject of this study.
In chapter 1 a review of the literature regarding the dental status of the elderly is
presented. It appears that the clinical oral health status of the dentate elderly is far
from optimal. There are many missing teeth, coronal as well as root surface caries,
periodontal disease, and substantial tooth wear are present. The trend is that more
teeth will be retained in older individuals. It is to be expected that in the future
more elderly will preserve a functional natural dentition. However, an acceptable
oral health status for the elderly has not been defined yet. It appears from several
studies that a large discrepancy exists between professionally assessed need and
subjectively assessed treatment need (= demand). Therefore, a reduced dentition
may be functionally acceptable for elderly subjects. More information is needed
regarding the satisfaction with the oral condition in elderly subjects with a reduced
dentition. The existing studies regarding the satisfaction with the oral condition are
incomplete and result in conflicting findings.
In chapter 2 several treatment strategies are presented for the dental care for
dentulous older people. The shortened dental arch concept aims at preserving at
least a minimum functional level. The needed dental arch depends on the quality of
the remaining teeth, the spatial relationship between maxillary and mandibular
teeth, age, occlusal activity, food pattern, and adaptive capacity. Preserving an
acceptable existing dental situation without drastic and major changes in the oral
situation may be a treatment approach that is both adequate and sufficient for
older patients.
The main objective of this study is to describe the relationships of the satisfaction
with the dentition and the clinical dental status.
The design of the study is described in chapter 3. An observational study design
was chosen. The study was conducted in the city of Zwolle, where 4000 citizens in
the age group 55 to 75 were selected for this study. The study comprised a dental
health examination (DHE), a dental health questionnaire (DHQ) and a removable
partial denture interview (RPDQ). The DHE contains items about the oral function,
removable partial denture, restorations, periodontal condition, craniomandibular
dysfunction, tooth wear and present teeth. By means of the DHQ and RPDQ the
patient's satisfaction and the opinion about the function of the dentition and the
removable partial denture are assessed.
In chapter 4 the subject selection and non participation is described. It appears
that selectivity in the participation exists for the background variables: sex and
SES, and in three basic dental variables: estimated number of teeth, dental visits
and insurance. An analysis of variance showed that the external validity for
conclusions about prevalences is unsatisfactory, but that the external validity for
describing relationships between perception and dental status is reasonable. It is
concluded that it is not possible to generalize the results for prevalences and
frequencies for the citizens of Zwolle, but the relationships between satisfaction
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and dental status can be generalized. Because analysis for the relationships between
subjects is allowed, no stratification procedures will be applied in further analyses.
The results of the dental health examination are presented in chapter 5. It appears
that only 40 of the 329 subjects have a complete natural dentition, in terms of a
dental arch comprising at least the first molars, while 280 subjects have a more or
less reduced dentition. The group with 1-4 natural occlusal units appears to be the
largest (41%). 4-7 natural occlusal units occurs in 37% of the subjects. When the
natural and the artificial occlusal units are considered together, the group with 4-7
units is the largest (55%). The average number of teeth per subject is 21.6. The
average number of occlusal units is 4,1. The majority of the subjects is classified in
Eichner group A3 (4 supporting zones and in both arches open spaces).
39% of the subjects wears a removable partial denture. A removable partial
denture is found more frequently in the maxilla than in the mandible. Most RPD's
are acrylic plate dentures (61%). The results show a low need for restoration, a
high frequency of pockets above 3 mm (66%), but few subjects (8%) with severe
periodontal problems. In most cases less than 40% of the teeth has bleeding, and
good or fair oral hygiene is present. Attrition and abrasion are common features.
Extreme wear appears to be seldom in this sample. Tooth-bound spaces in the
dental arch are a common finding. Compared with data from epidemiological
studies, this population seems to have more RPD's, a better periodontal condition,
less CMD symptoms and equal conditions regarding the Eichner classification and
need for restoration.
In chapter 6 the results from the dental health questionnaire are described. It
appears that the majority of the subjects was satisfied with their dentition, despite
the fact that 50% of the subjects reported complaints over the last year. Nearly all
subjects can chew well (97%), 29% of the subjects has complaints about the
appearance of the dentition and 91% of the subjects has to deal with some dental
discomforts. Most subjects did not have any pain recently (70%), 86% is a regular
dental visitor and 85% doesn't want to lose more teeth.
From the removable partial denture wearers also most subjects are satisfied with
their RPD, 77% can chew better and 60% has a better appearance with their RPD.
11% has aesthetic problems, and functional problems caused by dislodgement exist
in 21% of the subjects. It appears that 90% of the subjects always wears the RPD
during eating. From the items of the questionnaires scales are composed concerning
the satisfaction, chewing, aesthetics and dental discomforts. In further analyses it
appeared to be possible to construct scales for "general satisfaction" and "RPD
satisfaction" with a high internal consistency. They seem to be reliable to use in
further analyses regarding the relationships between satisfaction and clinical dental
status. Compared with data from the literature this sample seems to chew better,
and is further roughly comparable regarding general satisfaction, RPD satisfaction
and aesthetics.
In chapter 7 the relationships between the clinical dental variables and the
satisfaction with the dentition are analysed with communality analyses. The general
satisfaction can be explained for 30% from the clinical variables. In further
analyses it appears that the satisfaction significantly increases with a higher
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number of occlusal units and a better Eichner index. The number of occlusal units
and type and design of the RPD have a significant effect on the general satisfaction.
Subjects wearing a RPD are less satisfied than no-RPD wearers. They do not differ
for degree of discomforts and frequency of pain. The general satisfaction in
complete dentitions is higher than in reduced dentitions. Within the groups with
more or less reduced dentitions no differences in general satisfaction are found.
Within the group RPD wearers, it appears that subjects with an anterior replacement are less satisfied in general and they are less satisfied with the RPD.
The more open spaces are present and the larger the size of the largest open space,
the lower the general satisfaction.
The methodology and the main results are discussed in chapter 8. Some practical
implications of this study are presented.
The results of this study confirm the SDA concept in general. However, on the
basis of the findings from this study it is not possible to determine exactly how
many occlusal units are needed to provide acceptable oral satisfaction in different
age groups. Few or no remaining occlusal units are no reason to qualify a dentition
as lost. In the light of the wellbeing, the. oral comfort and the needs of the elderly
patient it is advisable to postpone complete edentulousness in all possible ways. A
RPD has a restricted capacity to increase the oral satisfaction.
The results of this study support a problem oriented approach in treatment
planning of the elderly, based primarily on the oral problems, the oral perception
and the wishes of the individual subject. It is concluded that dental care for the
elderly should be provided in health care systems endorsing the prime objective,
which is to preserve a healthy and functional natural dentition for life. A reduced
dentition may accomplish this goal.
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SAMENVATTING
Dit proefschrift heeft als onderwerp de gevolgen van een gereduceerde natuurlijke
denti tie bij ouderen voor hun tevredenheid over het functioneren van hun denti tie.
In hoofdstuk 1 wordt een overzicht gegeven van de internationale literatuur met
betrekking tot de mondgezondheid van ouderen (65+). Het blijkt dat deze verre
van optimaal is omdat de meeste ouderen tandeloos zijn en een gebitsprothese
dragen. Bij de kleine groep ouderen die over een natuurlijke dentitie beschikt,
wordt waargenomen dat veel gebitselementen ontbreken en dat de rest van de
gebitselementen te lijden hebben van kroon- en wortelcariës, parodontale
afwijkingen en slijtage. De uitkomsten van studies naar de tevredenheid over een
dergelijke situatie van mond(on)gezondheid zijn niet eensluidend, onder andere
door het ontbreken van een uniform meetinstrument. Toch kan er een algemene
tendens worden waargenomen dat ouderen in het algemeen tevreden zijn met een
(gedeeltelijke) natuurlijke dentitie. Voorts blijkt dat er een discrepantie bestaat
tussen de behandelingsnoodzaak (door een deskundige vastgesteld) en de
behandelingsbehoefte (subjectief)·
Een van de belangrijkste doelstellingen van de tandheelkunde is het in stand
houden van een functionele natuurlijke dentitie voor het leven, omdat het
natuurlijke gebit een belangrijke rol speelt bij de uitoefening van diverse functies:
sociale functie: spraak en esthetiek.
kauwfunctie: deze functie heeft aan belangrijkheid ingeboet, ten gunste van
de sociale functie. De mens heeft heden ten dage ten gevolge van een
veranderd voedselpatroon niet de volle kauwcapaciteit van het tandkaakstelsel meer nodig.
steunfunctie: de dentitie speelt een belangrijke rol bij het beschermen van
het kaakgewricht door het opvangen van kauwkrachten.
comfort: dit wordt gedefinieerd als het op gemakkelijke en aangename wijze
uitoefenen van de gebitsfuncties. Comfort is een belanrijke parameter voor
een functionele dentitie.
Verwacht wordt dat meer ouderen in de toekomst hun natuuurlijke dentitie zullen
behouden tot op hoge leeftijd. Tandheelkundige behandeling van deze groep dient
te worden afgestemd op hun tandheelkundige functionele eisen, hun algemene
gezondheid, hun levensverwachting en hun adaptatievermogen.
Hoofdstuk 2 beschrijft enkele strategieën die kunnen worden gevolgd bij de
behandeling van oudere patiënten:
behoud van alle aanwezige gebitselementen en vervaardiging van een
prothetische voorziening voor alle afwezige gebitselementen (behoud van de
natuurlijke occlusie met volledige tandbogen);
extractie van de (meeste) gebitselementen en vervaardiging van een volledige (overkappings) prothese (verlies van de natuurlijke occlusie);
gedeeltelijke restauratie van de dentitie met behoud van strategische
gebitselementen, geconcentreerd op de anteriore delen van de tandbogen
(behoud van de natuurlijk occlusie met gereduceerde tandbogen).

92

De belangrijkste doelstellingen van de onderhavige studie zijn :
een beschrijving van de relaties die bestaan tussen de klinische gebitssituatie
bij ouderen met een (gedeeltelijke) natuurlijke dentitie en hun tevredenheid
met deze dentitie.
een beschrijving van de tevredenheid van ouderen met hun dentitie
een beschrijving van de klinische gebitssituatie.
Aan de hand van deze beschrijvingen kunnen wellicht richtlijnen worden gegeven
die kunnen leiden tot het formuleren van optimale behandelingsstrategieën voor
ouderen met een (gedeeltelijke) natuurlijke dentitie
Hoofdstuk 3 beschrijft het ontwerp en de uitvoering van de studie. Er is een
transversaal onderzoek uitgevoerd in de gemeente Zwolle onder 329 personen in de
leeftijdsgroep van 55-75 jaar met een (gedeeltelijke) natuurlijke dentitie. Uit vier
verschillende woonwijken is een populatie geselecteerd van 4000 personen (tussen
de 55 en 75 jaar, zelfstandig wonend). Ter introductie van het onderzoek
ontvingen zij een brief en vervolgens werden zij telefonisch verzocht aan het
onderzoek medewerking te verlenen, mits zij een (gedeeltelijke) natuurlijke dentitie
hadden. Met de geselecteerde personen die aan deze eis voldeden en bereid waren
mee te werken (participanten), werd een afspraak gemaakt voor een
tandheelkundig klinisch onderzoek en de invulling van een vragenlijst. Ten behoeve
van dit onderdeel van het onderzoek werd een "dental car" in de geselecteerde
wijken geplaatst. Het tandheelkundig onderzoek bevatte onderwerpen als
aanwezige gebitselementen, occlusie, restauraties, cariës, parodontale status, slijtage
van de harde tandweefsels en de functie van een eventueel aanwezige partiële
gebitsprothese. In de vragenlijst werd gevraagd naar de mening en de tevredenheid
van de participanten over de functionele aspecten (kauwen, spraak, esthetiek, pijn
en comfort) van hun dentitie en een eventuele partiële gebitsprothese.
In hoofdstuk 4 wordt de participantenselectie en de non-participatie van het
onderzoek beschreven. Non-participatie is in dit onderzoek hinderlijk wanneer dit
de relaties tussen de klinische gebitssituatie en de tevredenheid beïnvloedt. Het is
daarom belangrijk te weten of participanten verschillen van non-participanten op
aspecten als tandartsbezoek, leeftijd, geslacht en sociaal economische status (SES).
Het blijkt dat er selectiviteit in de participatie optreedt voor de achtergrondvariabelen "geslacht" en "SES" en voor de tandheelkundige variabelen "geschat
aantal gebitselementen", "tandartsbezoek" en "verzekering". Tevens blijkt echter dat
de relatie tussen de klinische gebitssituatie en de tevredenheid niet wordt
verstoord. Dit betekent dat uit de prevalenties geen conclusies mogen worden
getrokken, maar dat de verbanden tussen de klinische gebitssituatie en de
tevredenheid wel kunnen worden gegeneraliseerd.
In hoofdstuk 5 worden de resultaten van het tandheelkundig klinisch onderzoek
gepresenteerd. Het blijkt dat slechts 40 van de 329 participanten een volledige
dentitie bezitten. Het gemiddeld aantal gebitselementen is 21,6; het gemiddeld
aantal occlusale eenheden (een occlusale eenheid = een paar ocduderende
gebitselementen) bedraagt 4,1; 41% van de participanten heeft 1-4 occlusale
eenheden en 37% heeft 4-7 occlusale eenheden.
Van alle participanten draagt 39% een partiële gebitsprothese. Deze komt vaker
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voor in de bovenkaak dan in de onderkaak. Een frameprothese komt minder vaak
voor dan een partiële plaatprothese. De resultaten tonen tevens veel diastemen in
de dentitie, een lage restauratienoodzaak, een hoge frequentie van pockets groter
dan 3 mm (61%), maar weinig ernstig parodontaal verval (8%) en een redelijke
mondhygiëne. Attritie en abrasie zijn veel voorkomend, maar zelden in extreme
vorm.
De resultaten van de vragenlijst komen in hoofdstuk 6 aan de orde. De meerderheid van de participanten is tevreden met hun gebitssituatie, ondanks het bestaan
van klachten bij ongeveer 50%. Bijna alle participanten zeggen dat zij goed kunnen
kauwen (97%), bijna 30% heeft problemen met de esthetiek en 91% uit een of
meer klachten (=pijnlijke tanden, losstaande tanden, voedselimpactie). De meesten
(70%) hebben niet recent kiespijn gehad en gaan geregeld naar de tandarts (86%).
De resultaten van de vragenlijst over de partiële gebitsprothese laten zien dat bijna
iedereen tevreden is met de partiële prothese, 77% zegt beter te kunnen kauwen
dankzij de partiële gebitsprothese; 60% vindt het uiterlijk verbeterd en 90% zegt
de partiële prothese altijd te dragen tijdens de maaltijd. Er zijn echter ook
problemen: 11% heeft klachten over de esthetiek, 21% heeft klachten over het
loskomen van de partiële gebitsprothese. Het bleek mogelijk te zijn uit de diverse
items van de vragenlijst een aantal schalen te construeren: "tevredenheid",
"kauwen", "esthetiek" en "klachten". Na verdere analyse bleek het mogelijk schalen
samen te stellen over "algemene tevredenheid" en "prothese tevredenheid". Deze
schalen bevatten meer items dan de eerder genoemde schalen en zijn daardoor
geschikt voor toepassing in de analyse van de relaties tussen de klinische
gebitssituatie en de tevredenheid.
In hoofdstuk 7 worden de resultaten gepresenteerd van de analyse naar de relatie
tussen de klinische gebitssituatie en de algemene tevredenheid. In een eerste
analyse komt naar voren dat de algemene tevredenheid voor 30% kan worden
verklaard door de tandheelkundige variabelen. Andere analyses, gericht op het
vinden van verbanden tussen klinische variabelen afzonderlijk en de tevredenheid,
tonen aan dat de algemene tevredenheid significant toeneemt indien een groter
aantal occlusale eenheden aanwezig is. De algemene tevredenheid bij participanten
met een volledige dentitie verschilt significant van die bij participanten met een
gereduceerde dentitie. Binnen de groep van participanten met een gereduceerde
dentitie bestaat weinig verschil in algemene tevredenheid tussen participanten met
een grote en een kleine mate van reductie van de dentitie.
Het blijkt dat participanten met een partiële gebitsprothese in het algemeen
minder tevreden zijn dan participanten zonder prothetische voorziening. Deze
groepen verschillen echter niet in het aanwezig zijn van klachten en pijn. Binnen
de groep van partiële prothesedragers blijken de personen met een frontvervanging
in het algemeen minder tevreden en hun "prothese tevredenheid" is ook minder.
Qua oordeel over esthetiek verschillen zij echter weer niet. Het ontwerp of het type
partiële gebitsprothese heeft geen invloed op de algemene tevredenheid, evenmin
als op de tevredenheid over de esthetiek of de prothese.
Het aantal en de grootte van de diastemen in de dentitie heeft invloed op de
algemene tevredenheid: hoe meer diastemen aanwezig zijn en hoe groter de
diastemen zijn, des te lager is de algemene tevredenheid.
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Het proefschrift wordt besloten met hoofdstuk 8. een algemene beschouwing met
aanbevelingen en conclusies. In deze nabeschouwing wordt gesteld dat:
deze studie het verkorte tandboog concept in het algemeen ondersteunt; het
is echter niet goed mogelijk op basis van deze cijfers aan te geven hoeveel
occlusale eenheden nodig zijn voor een acceptabele tevredenheid over de
dentitie in groepen ouderen van zeer hoge leeftijd;
aanwezigheid van weinig occlusale eenheden geen reden is de natuurlijke
dentitie als verloren te beschouwen; in het kader van het welbevinden, het
comfort en de behandelingsbehoefte van de oudere patiënt is het aan te
raden tandeloosheid op alle mogelijke manieren uit te stellen;
bij aanwezigheid van 2 tot 6 occlusale eenheden de algemene tevredenheid
betrekkelijk constant is;
een partiële gebitsprothese een beperkte capaciteit heeft om de algemene
tevredenheid te verhogen;
het verzekeringspakket voor ouderen tandheelkundige zorgverlening moet
bevatten om de belangrijkste doelstelling van de tandheelkunde, het in stand
houden van een functionele natuurlijke dentitie voor het leven, binnen
bereik te houden;
subjectieve factoren voor gezondheid, zoals tevredenheid met de natuurlijke
dentitie meer aandacht verdienen in gezondheidssystemen, teneinde te
kunnen voorzien in een optimale individuele behandelstrategie, in het
bijzonder bij oudere patiënten.
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APPENDIX IV

Codelist for the clinical variables and the construction procedures

F. Clinical variables about function
Fl.(OCC4)
Occlusal units posterior area, natural + artificial teeth
F2.(NOCC)
Occlusal units posterior area, natural teeth
F3.(FCOMP)
Sum of present anterior teeth, natural + artificial teeth
F4.CNFCOMP) Sum of present anterior teeth, natural teeth
F5.(EIKODE)
Eichner classification
R. Clinical variables about the removable partial denture
R1.CPP2)
Presence removable partial denture(s)
R2.(ERGVRIJ) Design of the RPD (free-end/tooth-supported)
R3.(ERGPP)
Type of RPD ( metal frame prosthesis/acrylic plate denture)
R4.(ERG5)
Combination variable of R2 and R3
M. Variables about the morphology
Ml.(EDENTO) Number of edentulous areas mandible
M2.(EDENTB) Number of edentulous areas maxilla
M3.(GROOTO) Size of edentulous areas mandible
M4.(GROOTB) Size of edentulous areas maxilla
M5.(BGONDH) Uninterrupted arch length from the most posterior tooth on one side to the other
side without open spaces
M6.CBGBOVH) Uninterrupted arch length from the most posterior tooth on one side to the side
without open spaces
Q. Variables about the quality of the teeth
Q1.(VERZGR) Degree of dental care
Q2.CRESTGR) Need for restoration
Q3.(ATTR)
Attrition
Q4.(ABR)
Abrasion
Q5.(MHYG)
Oral hygiene
Q6. (POCKET) Periodontal state
Q7.(BI)
Bleeding index
Q8.(MANDYS) Cranio mandibular dysfunction index
Q9.(MOBIL2) Tooth mobility
Construction of Fl, F2.
Fl. Source variables: occlusal units left (OCCLI) and occlusal units right (OCCRE).
Value labels source variables: (0) no occlusal units (1) 1 or 2 occlusal units (2) 3 to 5 occlusal
units.Computing the left and the right score showed eight possible groups. No separate scores were
distinguished for left and right: 0,2 was the same score as 2,0. The score possibilities (0,2) and
(2,0) were classified arbitrarily in group (1). It concerned 8 subjects.
Score: (0)
no occlusal units (score 0,0)
(1)
few occlusal units (1-5 units) (score 0,1; 1,1; 0,2)
(2)
more occlusal units (4-10 units) (score 1,2; 2,2)
(3)
complete dentition Ml-Ml
F2. The calculation for the variable Fl and F2 are the same.
The total N is 320, because of excluding the subjects with no complete upper anterior teeth (N=9)
(see F4).
F3. Construction: counting the natural anterior teeth and artificial anterior teeth from canine to
canine in the upper jaw
Score: (0) less than 6 anterior teeth present
(1) 6 anterior teeth present
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F4. Construction: see F3, but only for natural teeth
Score. (0) less than 6 natural anterior teeth present
(1) 6 natural anterior teeth present
Score (0) was for only 9 subjects. In further analyses these subjects are removed
F5. Construction: count present teeth, open spaces and occlusal units of natural teeth only.
Supporting zones could be m premolar zones (maximal 2) and molar zones (maximal 2)
Score. (1)
4 supporting zones, no open spaces
(2)
4 supporting zones, one arch open spaces
(3)
4 supporting zones, both arches open spaces
(4)
3 supporting zones
(5)
2 supporting zones
(6)
1 supporting zone
(7)
0 supporting zone, both arches natural teeth
Ml, M2 Source variables- Ml, M2
Construction: counting the number of open spaces (natural teeth only).
Score: (0) no open space (1) 1 open space (2) 2 open spaces, etc.
M3, M4 Source variables M3, M4
Construction" counting the largest open space expressed in missing teeth (only natural teeth).
Receding procedure' largest open space 5 teeth or more in the mandible gets score (5), largest
open space 8 teeth or more in the maxilla gets score (5).
Score (0) no open space, (1) largest is 1 missing tooth, (2) largest is 2 missing teeth, (3) largest
is 3 missmg teeth, etc
MS, M6. Source vanables MS, M6
Construction. Counting the uninterrupted archlength from anterior to postenor beginning with the
canine left and right (only natural teeth)
Score- (1) less than 6 teeth (anterior area not complete), (2) 6 teeth, (3) 7-8 teeth, (4) 9-10
teeth, (5) 11-12 teeth, (6) 13-14 teeth
R2
(1) RPD is tooth-supported
(2) RPD has one or two free-ends
In the case a RPD has both a free-end as well as a tooth-bound open space, it was classified as
free-end (score (2))
R3
(1) metal frame prosthesis (MRPD)
(2) acrylic denture (ARPD)
In 6 cases a subject possessed both a metal frame prosthesis and a acrylic plate denture. These
cases were arbitrarily classified as a score (2)
R4. Source vanables: R2, R3.
Construction- computing the scores of R2, R3 showed: 4 scores:
Score (1)
metal frame prosthesis, tooth-supported (score 1,1)
(2)
metal frame prosthesis, free-end (score 2,1)
(3)
acrylic plate denture, tooth-supported (score 1,2)
(4)
acrylic plate denture, free-end (score 2,2)
Ql. Need for restoration Construction: quotient of the number of not sound teeth and the total
number of present teeth (DF/SDF)
Score- (1)= 0% need, (2)= 1-9%, (3)= 10-29%, (4)= 30-90%, (5)= >90%
For composing the quotients for variable Ql and Q2 several sums and quotients are used.
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Used sums and quotients for the correlation matrices of the need for restoration and the degree of
dental care (Q2).
Quotient
/SDF

Sum
S=sound
D 0 =decayed(not filled)
Dj=decayed(filled)
D=D 0 +D 1 , totally decayed
F]=corTectly filled
F 0 =badly filled
FQFJ = totally filled
DF 0 F 1 =DF=not sound
DFQ=to restore
SF^sound+correctly filled
SD 0 =not filled
SDF=total number present

Table Ql-1.

%
%
%
%
%
%

/DF

S of total
D 0 of total
Dj of total
D of total
F] of total
F 0 of total

%
%
%
%

% DF of total
% DF0 of total
% SFj of total

D 0 of not sound
Dj of not sound
D of not sound
Fj of not sound

% DFQ of not sound

Correlation matrix of the quotients with /SDF for the coronal part
S/SDF

D/SDF

FQF^SDF

DF/SDF

DFQ/SDF

S/SDF

1.00

D/SDF

-.07

1.00

FQFJ/SDF

-.94

-.27

1.00

DF/SDF

-.97

-.11

.98

1.00

DFf/SDF

-.12

.91

-.19

-.04

1.00

SFj/SDF

.12

-.91

.19

.04

-1.00

SFJ/SDF

1.00

Table Ql-2. Correlation matrix of the quotients with /SDF for the root surfaces
S/SDF D/SDF

FQF^SDF

DF/SDF

DF/SDF

S/SDF

1.00

D/SDF

-.18

1.00

FQF^SDF

-.98

-.27

1.00

DF/SDF

.98

.01

1.00

1.00

DFo/SDF

-.24

.94

.05

.09

1.00

SFj/SDF

.24

.94

-.05

-.09

-1.00

SF^/SDF

1.00
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Table Ql-1 and Ql 2 show the equality of S/SDF, F/SDF and DF/SDF
and of D/SDF, DF^SDF and SF^SDF
Q2 Degree of dental care
Construction Quotient of number of correct restored teeth and total number of ñlled and decayed
teeth (F/DF)
Score (0) no care (F/DF=0) l (1) 15-50% care, (2) 50 80% care, (3) 80 80% care, (4) 90 95% care
(5) 95-100% care Construction of the quotients (see also Ql)
Table Q2 1 Correlation matrix of quotients with /DP
D/DF

F^/DF

D-iF/DF

D/DF

100

FQFJ/DF

100

100

D^/DF

91

91

100

DFQ/DF

94

94

83

F/DF

94

94

83

ΟΡ,/ΟΡ F/DF

100
-100

100

Table Q2 1 shows the equality of D/DF, FoFj/DF, DjF/DF, DF^DF and F/DF
Q3 Construction every tooth is scored for the presence of attrition
Tooth score (1) no attrition, (2) attrition in enamel/amalgam/gold, (3) severe attrition (2/3 m
dentin)
Receding procedure for a mouth score (0) no teeth with attrition, (1) highest score on tooth level
is (2), (2) score (3) on tooth level is present
Q4 Construction every tooth is scored for the presence of abrasion
Tooth score (1) no abrasion, (2) abrasion in enamel/dentin, (3) severe abrasion (2/3 in dentin)
Recodmg procedure for a mouth score (0) no teeth with abrasion, (1) highest score on tooth level
is (2), (2) score (3) on tooth level is present
Q5 The oral hygiene score is a mouth score
Score (1) good, no plaque, (2) fair, minor plaque, (3) moderate, also plaque on surfaces easy to
clean, (4) poor, almost every tooth has plaque
Q6 The pocketscore is a mouth score
Score (1) no pockets, (2) pockets 3 5mm, (3) single pocket >5mm 1 (4) more pockets > 5mm
Q7 The bleeding on probing is measured per tooth Possible scores are bleeding yes/no The
mouth score is a score in % and is defined as the quotient of the total number of teeth with
bleeding and the notai number of present teeth χ 100
Q8 Source variables presence of TMJ noises left and nght, pain with function left and right
Score (0) no symptoms, (1) symptoms
Construction the number of positive scores are counted on both variables The maximum positive
score is 4
Score (0) no positive score (4x0), (1) 1 positive score, (2) 2-4 positive scores
Q9 Construction every tooth is scored for tooth mobility
Tooth score (0) no mobility, (1) clinical mobility
Recodmg procedure for a mouth score (0) no teeth with mobility, (1) one tooth with mobility, (2)
more than 1 tooth with mobility
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APPENDIX V

Codelist for items from the questionnaire and recoding proce
dures

A. Questions about the general satisfaction
Al (GEWEN53) General satisfaction
A2 (GEWEN54) General problems
A3 (KL56)
Complaints last year
A4 (MOTI 105) Satisfaction compared with other persons
AS (MOTI101) Perception of dental condition
В Questions about functions of the dentition
BI (KAUW1)
Problems with chewing several foods
B2 (KAUW2)
Biting hard foods
B3 (KAUW3)
General chewing
B4 (ESTH81) General dental appearance
B5 (ESTH82) Problems with dental appearance
B6 (FKLEUR) Problems about color
B7 (FSTAND) Problems about irregularities
B8 (FVORM)
Problems about shape of teeth
B9 (ESTH92) Open spaces related to dental appearance
BIO (SPR95)
Problems with speech
С Questions about pain and discomforts
Cl (PIJN93)
Last toothache
C2 (P1JN94)
Frequency of toothache
C3 (COMF97) Foodpacking
C4 (COMF99) Avoiding teeth
C5 (COMF100) Pain with hot and cold
D Questions about dental history
Dl (VOOR8) Time of last tooth extraction
D2 (VOORÇ)
Don't like to miss more teeth
D3 (VOOR13) Regularity of dental visits
D4 (VOOR14) Dental problems in the past
Ρ Questions about the removable partial denture
PI (PP19)
General satisfaction with the RPD
P2 (PP20)
General problems with the RPD
P3 (PP21)
Complaints with the RPD last year
P4 (PP33)
Improvement of the dental appearance by the RPD
PS (PP34)
Complamts about aesthetics of the RPD
P6 (PP42)
Eating with the RPD
P7 (PP43)
Chewing better with the RPD
P8 (PP44)
Pain caused by the RPD
S Sum vanables constructed from vanables from A to Ρ
51 (LOSLAST) Sum vanable dislodgement of the RPD during functioning (chew, bite hard, laugh,
talk, sing etc )
52 (PPTEVRE) Sum vanable general partial denture satisfacüon score
53 (DISCOMF) Sum vanable frequency of discomforts
54 (TEVREDEN) Sum variable general satisfaction score

Al
(1)
(2)
(3)

(receded) Are you m general satisfied with your dental condition7
very satisfied
satisfied
not satisfied
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A2
(1)
(2)
(3)

(receded) Do you have problems with your dental condition?
no problems
seldom problems
problems

A3 Did you have complaints about the dentition last year?
CD no
(2) yes
Λ4 (receded for factoranalysis) Do you think you are in a better dental situation than other
people'
(1)
yes
(1,5)
do not know
(2)
no
AS (receded) What is your perception of your oral health?
(1)
good
(2)
fair
(2,5)
do not know
(3)
moderate
(4)
poor
BIO (recoded) Do you have problems with speaking clearly'
(1)
no problems + do not know
(1,5)
seldom problems
(2)
few problems
(3)
many problems
Bl (recoded and compiled for factor analysis)
Compiled from the next questions
Can you say how good you can chew the following foods ((1) good, (2) fair, (3) moderate, (4)
poor)
bread, breadcrust, cheese, potatoes, meat (mince), meat (cutlet), raw carrot, apple
Score (1) no problems, every food good or fairly good chewable
(2) problems, for one or more foods score (3) or (4) (moderate or poor)
B2 (recoded) Can you easily bite hard foods, like an apple?
(1) yes
(2) no, no problems with it
(3) no, but problems
B3 (recoded) Are you chewing well in general'
(1) yes
(2) no
B4
(1)
(2)
(3)

(recoded) Are you m general satisfied with the dental appearance'
very satisfied
satisfied
not satisfied

B9 (recoded) Do you think the open spaces are disturbing for your dental appearance'
(1) not disturbing or not present
(2) disturbing , but acceptable + do not know
(3) disturbing, not acceptable
C3 (recoded for compiling DISCOMF) Are you troubled with foodpacking'
(1) no
(2) yes, no problems
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(2) yes, no problems
(3) yes, problems
C4 (receded for compiling DISCOMF) Are you troubled with avoiding teeth by mobility or pain?
(Dno
(2) yes, no problems
(3) yes, problems
C5 (receded for compiling of DISCOMF) Are you troubled with pain with hot and cold foods or
dnnks?
(Dno
(2) yes, habitual or other reasons
(3) yes, caused by mobile or painful teeth
51 (compiled variable from PP45-52 about discomfort caused by dislodgement during function)
Compiled from the next questions in such way that LOSLAST=max(PP45 52)
Does your partial denture dislodge when you are laughing, biting hard, chewing soft food, talking,
swallowing, singing, yawning, coughing ((1) no, (2) yes, no problem, (3) yes, problem)
Score

(1)=
(2)=
(3)=
(4)=

no (the highest score on the eight items is (1))
yes, but no problems (the highest score on the eight items is (2))
yes, problems (the highest score on the eight items is (3), (3) is scored once)
yes, many problems (more than once score (3))

52 PPTEVRE construction factor analysis
source variables PP19 to 21, PP33, PP34, PP42 to 44, LOSLAST
53 (compiled variable from C3, C4, C5 by summation of the scores, in such way that DIS
COMF=max(C3, C4, CS)
(1)= no discomforts (three times score (1) in the single variables)
(2)= discomforts, no problems (highest score in the single variables is (2))
(3)= discomforts, problems (highest score in the single variables is (3))
(4) = discomforts, many problems (three times score (3) in the single variables)
54 (compiled variable)
The construction of the general satisfaction variable
Source vanables
Al, A2, A3, A4, AS, Bl, B2, B3, B4, B9, BIO, B6, B7, B8, C3, C4, C5, CI,
C2
Method Pnncipal Component Analysis, A Factonng Analysis The factor analysis is done m two
different ways, to prevent coincidences in factorloadings
PI
(1)
(2)
(4)
(5)

(recoded) Are you in general satisfied with your partial denture'
very satisfied
satisfied + do not know
not satisfied
very unsatisfied

P2 (recoded) Do you have many problems with your partial denture7
(1) many problems
(2) few problems
(3) seldom problems
(4) no problems + do not know
P3 (recoded) Did you have complaints about your partial denture last year'
(Dno
(2) yes
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P4.(recoded) Is your appearance better with the partial denture?
(1) yes
(2) no diference + do not know
(3) no
P5. (receded) Do you have aesthetic problems with your partial denture?
CD no
(2) yes
P6.
(1)
(2)
(3)

(recoded) Do you eat with your partial denture?
yes
irregularly
no

P7. (recoded) Are you chewing better with your partial denture than before?
(1) yes
(2) no difference
(3) no
P8.
(1)
(2)
(3)
(4)

(recoded) Do you often have pain caused by the partial denture?
yes
sometimes
seldom
no
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APPENDIX

VI

Statìstica! methods

The construction of the satisfaction variables is conducted in several steps:
Step 1: "Scale constructions".
Questions about the same topic in the general questionnaire: satisfaction, chewing, aesthetics,
discomforts by chewing are analyzed in a reliablity analysis in order to study the quality of the
sum of the variables. The main advantage of aggregating variables together is reducing the number
of actual variables to work with. The quality of the sum of the variables is expressed by the value
of Cronbach's a. The higher a, the higher the reliability and the better "the scale of the variables".
The item restcorrelation coefficient reflects the suitability of the variable in the factor better than
the "o if item deleted" in cases of a high number of variables. The reliability coefficient a will not
change much in case of a large number of variables for the latent variable when one item is
excluded . Of course all three coefficients are strongly related to each other.
The quality of the obtained sum scores is studied using reliability analysis. For best reliability, the
reliability coefficient, Cronbach's β, should approach 1.0 for high internal consistency. This analysis
is used to exclude items because of low internal consistency (i.e. the variables are not linking toge
ther). High internal consistency, however, is not always being aimed at. In cases the items were
selected on previous logic arguments, it could occur that the variables do not have a high internal
consistency in a reliability analysis.
Step 2: "Principal Component Analysis".
Explorative use is made of a "Principal Component Analysis" (PCA) to reduce further the number of
variables concerning the dental satisfaction. Questions from the general questionnaire and the RPD
questionnaire around the same topic are selected and entered into a PCA. The most distinctive
characteristic of the PCA is its data reducing capability. Given the correlation matrix for a set of
variables, factor analysis techniques enable us to find some underlying pattern of relationships such
that the data may be rearranged or reduced to a smaller set of factors or components that may be
taken as source variables that account for the observed interrelations in the items.
The factor loading is an determining important index for the distribution of the variables over the
factors. Previously the number of factors used for the analysis is determined. This number is an
experimental choice, which could be changed a second time. The principle of the factor loading is
the higher the loading on a factor, the better the variable suits to that factor.
Step 3: "Standardization".
Questions (items) belonging to the same factor will be summated in order to obtain a combined
score (scale). For this purpose it is necessary to standardize the itemscores to the so-called zscorestz; = (Xj - x)/s x ) before adding. This linear transformation is required in order to make the
items dimensionfree (comparable).
Step 4: "Transformations".
In order to enable the use of multivariate statistical techniques in which outliers are not accep
table, transformations to "normality" are applied. Such transformation may be: powertransformation, log-transformation, translation, Winsorisation.
Explanation of further used analyses.
1.
Regression analysis.
An important question concerning the relationships between satisfaction and dental status have
been already posed. To analyse these relations, "Multiple Regression Analysis" can be applied, a
method to study the connection of one variable to several other variables or to predict the value of
one variable from several other variables.
With this prediction, errors will be made. For the prediction a linear line is used. The better the
correlation between the variables is, the better they have been described by the line, i.e. the closer
the values are to the regression line, the better the prediction is and the smaller the spread around
the regression line.
The aim of the regression analysis in this study is to describe the influence of the clinical dental
variables on the satisfaction and to explain the degree of satisfaction from the clinical variables
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corrected for confounding variables. The advantage of regression analysis is that all indépendant
variables (the clinical variables) are entered together in one analysis so that an accidental result
can be excluded better. Also confounder variables can be introduced in the same analysis. The
three scales satisfaction, chewing and aesthetics were used to analyse the influence of dental health
variables. The confounding variables are: last tooth ache, moment of the last tooth extraction,
frequency of problems in the past and dental visits.
Only the variables with a high coefficient are supposed to have an influence in the regression
analysis. It is supposed on account of these values that occlusion variables are more important in
explaining satisfaction than quality of teeth variables.
In this study a variation of the regression analysis is used, the communality analysis. With this
analysis it is possible to quantify the contribution of the separate groups of clinical variables to the
explained variance.
2.
Communality analysis
In addition to the regression analysis, a "Communality Analysis" is used to make the partial
explained variance visible of the groups of variables.
Communality analysis is a descriptive analysis of the build up of the explained variance (R ) in a
dependent variable by several independant variables. R2 shows the total explained variance but the
composition of the variance caused by the single attributes is not shown. Communality analysis
persues partial variances, so that the size of the single attributes is expressed.
For these analyses it is presumed that the variables are ordinal, divided to normality and have a
linear relationship.
3.
Analysis of Variance.
One way and two way analysis of variance (ANOVA) are used to study the effect of one (or two or
more) independent variable(s) on other variables. The results of the analysis are significant (or not
significant) differences between the variables. The size of the differences is not known.
Significant is defined in statistics as likely not caused by coincidence.
MANOVA (multivariate analysis of variance) is applied when more than two groups and cells with
several measurements must be compared and analysed. Instead of testing every measurement
separately for the groups with an ANOVA, only one MANOVA is applied. The discrimination is
increased but the interpretation of the results is more difficult.
4.
Sheffé 's Test (not multivariate)
In case the ANOVA shows significant effects, this method can be applied to make visible which
groups differ. The ANOVA only shows that a significance exists.
5.
T-Test (not multi variate)
In cases that only two groups exist and only one dependent variable, a T-test is applied. A T-Test is
applied when differences in average scores between two populations must be studied.

APPENDIX
SDA
ESDA
DHE
DHQ
RPDQ
SES
RPD
MRPD
ARPD
PCA
ANOVA
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П

Abbreviation of terms

Shortened dental arch
Extreme shortened dental arch
Dental health examination
Dental health questionnaire
Removable partial denture questionnaire
Socio economic status
Removable partial denture
Metal frame prosthesis
Acrylic partial denture
Principal component analysis
Analysis of variance

CURRICULUM

ГГАЕ

De auteur van dit proefschrift werd geboren op 12 september 1961 te Zwolle. Zij
behaalde in 1979 het gymnasium-ß diploma aan het Gymnasium Celeanum te
Zwolle. Van 1979 tot 1985 studeerde zij' tandheelkunde aan de Rijks Universiteit
Groningen waar zij op 21 juni 1985 het tandartsexamen behaalde. Van 1986 tot
1991 was zij wetenschappelijk medewerkster aan de Katholieke Universiteit
Nijmegen op de afdeling Orale Functieleer. Vanaf 1986 is zij tevens werkzaam in
de algemene praktijk te Uden.

113

STELLINGEN
bij het proefschrift

PERCEPTION OF ORAL FUNCTION
OF DENTATE ELDERLY
J.H. Meeuwissen, 12 mei 1992
1.

Een natuurlijke dentitie met slechts een gering aantal occlusale eenheden
heeft bij ouderen alle bestaansrecht.
Pit proefschrift).

2.

Met het indiceren van een partiële gebitsprothese ter verhoging van het
comfort van de oudere patiënt dient terughoudendheid te worden betracht.
Pit proefschrift).

3.

Gangbare therapeutische occlusale concepten dienen te worden aangepast
aan de zich wijzigende functionele behoeften van ouderen.
p i t proefschrift).

4.

Subjectieve criteria met betrekking tot het functioneren van de dentitie
moeten van doorslaggevende betekenis zijn bij het opstellen van een behandelplan voor de oudere patiënt.
(Dit proefschrift)

5.

Het verdient aanbeveling in navolging van het 0-19 jarigen plan een 55+
plan op te nemen in de toekomstige basisgezondheidsverzekering.
Pit proefschrift).

6.

Experimenteel onderzoek dient bij uitstek hypothesetoetsend van aard te zijn
en heeft weinig bestaansrecht bij afwezigheid van inzichten welke voortgekomen zijn uit observationeel onderzoek.
(Sturmans, 1982)

7.

In het licht van het nu dreigende tekort aan tandartsen in Nederland, getuigt
het in 1984 door de Nederlandse Maatschappij tot bevordering der Tandheelkunde geïnitieerde vestigingsbeleid van korte termijn politiek, een
gebrekkige visie en het verdedigen van gevestigde belangen.

8.

Het aantal vellen papier dat wordt verbruikt bij de verwerking van onderzoeksdata, staat niet in verhouding tot het aantal pagina's van een proefschrift.

9.

Positieve discriminatie van vrouwen bij sollicitaties is een middel om een
inhaaleffect te realiseren, maar dit kan niet worden beschouwd als een vorm
van emancipatie.
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The purpose of this study is to survey the relationships between the satisfaction
with the natural dentition and the clinical dental status in a group dentate elderly.
An observational study design was used. The study comprised a dental health
examination (DHE), a dental health questionnaire (DHQ) and a RPD questionnaire
(RPDQ). The DHE contains items regarding occlusion, removable partial denture,
periodontal condition, restorations, present teeth and wear. By means of the DHQ
and the RPDQ, the patient's satisfaction with the dentition and the RPD are
assessed.
The results of the DHE show that 12% of the subjects has a complete dentition,
39% wears a RPD, 4 1 % has 1-4 natural occlusal units in the posterior area and the
majority of the subjects is classined in Eichner group A3. The average number of
present teeth is 21,6, resulting in an average number of 4,1 occlusal units. The
results show further a low need for restoration, a high frequency of pockets above
3 mm, but few subjects with severe periodontal breakdown, and a fairly good oral
hygiene.
The DHQ presents a high percentage satisfied subjects (89%). Nearly all subjects
can chew well, 9 1 % of the subjects has to deal with discomforts and 29% has
aesthetic complaints. The RPDQ shows that 77% can chew better with a RPD, 60%
has a better appearance and 11% has aesthetic complaints about the RPD.
Several analyses are performed to study the relationships between satisfaction and
the clinical dental status. From a regression analysis it appears that satisfaction can
be explained for 30% from the clinical variables. In further analyses it appears that
the satisfaction significantly increases with a higher number of occlusal units and a
better Eichner index. The satisfaction remains relatively constant between 2 and 6
occlusal units. The largest difference is between complete dentitions and reduced
dentitions. Subjects with a RPD are less satisfied than subjects without. Within the
group RPD wearers, subjects with an anterior replacement are less satisfied and
also less satisfied with the RPD. Satisfaction appears also to be related to the
number and the size of open spaces.
The results of this study confirm the shortened dental arch concept in general.
However, on the basis of this study, it is not possible to determine exactly how
many occlusal units are needed for acceptable oral function in different age groups.
Few or no occlusal units are no reason to qualify the dentition as lost. A RPD
appears to have restricted capacity to increase the satisfaction. This study supports
a problem oriented approach in treatment planning, based primarily on oral
problems, oral perception and wishes of the elderly subject.
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