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A B S T R A C T

Number of the dentate subjects among the elderly is dramatically increasing, as is the elderly proportion in overall

population. Such trends indicate more need for prosthodontic appliances in elderly. The aim of this investigation was to

determine the distribution of various prosthodontic appliances in older age cohorts, subventioned by the Croatian Insti-

tute for Health Insurance. Data on various prosthodontic appliances subventioned by the CIHI and delivered in all Cro-

atian districts in the period 2002–2006 was obtained and statistically analyzed relative to 4 age cohorts of 50 and more

years. The oldest age cohort (80+) showed the least appliance deliveries. The most frequently delivered appliance in all

age groups were partial removable dentures (382 456 deliveries). Significantly less deliveries in the oldest age cohort

compared to other groups (p<0.05) suggest that the oldest elderly patients tend to maintain prosthodontic appliances for

a longer period than functionally acceptable.
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Introduction

Oral health status of older people has been gaining
more importance in developing and developed countries
in the last decades as the proportion of this group among
the population slowly but continuously increases because
of the increase in life expectancy 1. In addition, the num-
ber of the dentate subjects among the elderly is dramati-
cally increasing2.

Before the 1940s it was considered that tooth loss and
complete edentulism were inevitable consequences of
ageing. The introduction of preventive dentistry in the
middle of the 20th century made people aware that they
could reach their old age while still having their own
teeth3.

Elderly patients have strong will to retain their natu-
ral teeth for as long as possible, which increases the need
for manufacturing fixed prosthodontic appliances, brid-
ges and crowns, for patients of that age group4. The US
National epidemiological research results showed a 10%
decrease in number of edentulous patients in every de-
cade since the 1950s5. In a multinational study con-
ducted between 1990 and 1994, the oral health status

and treatment needs of 19,845 subjects in age groups
55–64, 65–74 and 74+ years from Austria, Byelorussia,
Germany, Hungary, Italy, Poland, Slovenia and the Czech
Republic were determined. The oral health status of the
adult populations of all these countries was character-
ized by a high rate of tooth loss and edentulism. In Ger-
many, Poland, the Czech Republic and Hungary, edentu-
lism for the 55–64 year olds varied from 17–20%. Ten
percents of the subjects were edentulous in Byelorussia
and Austria, 6,7% in Slovenia, and 5,8% in Italy. In the
age group of 65–74 year-olds, edentulism increased even
further; more than 1/3 of all subjects in the Czech Repub-
lic, Germany and Poland had no teeth; in the Hungarian
sample the proportion exceeded 50%. The lowest edentu-
lism was recorded in the Italian and Austrian samples,
with no significant differences between the two coun-
tries6. Musacchio et al. studied the prevalence of tooth
loss among the elderly population of northern Italy. The
prevalence of edentulism was about 44.0%. It was more
pronounced in females and it was twice as prevalent in
the 90+ years age group. Among edentulous subjects,
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17.5% wore no dentures7. In north-east Germany a study
considering dental status in the oldest population was
made. The results showed that 16% of the population be-
tween 60 and 65 years of age was edentulous, and in the
population aged between 75 and 79 results showed 30%8.
Marcus et al. studied edentulism in New England in the
1990s and found that 36.7% of 1156 examinees were
toothless. The highest edentulous percentage was found
in the oldest age group, 85+ year-olds, in which 42% of
women and 52% of men were completely edentulous9. In
Denmark, a study of 16,690 subjects of all age groups was
undertaken to evaluate the Danish dental health care
system’s level of achievement for the year 2000. At the
age of 65–74 years, 27% were edentulous and 40% had 20
teeth or more; 58% wore removable dentures10. [palj et
al. determined that caries was the primary reason for ex-
traction of permanent teeth in urban and rural popula-
tions of Croatia, with prevalence of over 50%, followed by
endodontic and periapical diseases making for 23%11.

The aim of this investigation was to determine the
distribution of all prosthodontic appliances / fixed and re-
movable / in older age cohorts, subventioned by the Cro-
atian Institute for Health Insurance in all districts of the
Republic of Croatia.

Materials and Methods

Total number of 633 824 of various prosthodontic ap-
pliances /fixed (382 456) and removable (251 368)/ sub-
ventioned by the Croatian Institute for Health Insurance
(CIHI) and delivered in all Croatian districts in the pe-
riod from 2002 to 2006 was obtained from the CIHI. Dis-
tribution of the following prosthodontic appliances was
studied: acrylic partial denture up to 10 and more than
10 elements, metal based partial denture, acrylic and
metal base complete denture, post and core, acrylic crown,
veneered crown, full metal crown, veneered pontic, modi-
fied veneered crown, modified full metal crown, denture
relining and denture repair (fracture and loss of 1 tooth
or fracture and loss of 2 or more teeth). The following pa-
rameters were studied: distribution of partial and com-
plete removable dentures according to age, relationship
between partial and complete removable denture deliver-
ies in the time period between the years 2002–2006,
number of insured patients who received prosthodontic
appliances relative to Croatian districts per every year
separately, distribution of partial removable dentures
(acrylic partial removable denture of up to 10 teeth,
acrylic partial removable denture more than 10 teeth
and metal based partial dentures), relationship between
deliveries of metal based and acrylic partial removable
dentures. Regarding fixed prosthodontic appliances the
following parameters were studied: distribution of vari-
ous fixed prosthodontic appliances (post and core, acrylic
crown, veneered crown, full metal crown, veneered pon-
tic, modified veneered crown, modified full metal crown)
according to age groups through 5 years in the period be-
tween 2002–2006 year. Focus of the investigation was on
elderly patients segmented into 4 age groups: 51–60

years, 61–70 years, 71–80 years and over 80 years of age.
Statistical analysis was performed by SPSS 12 for Win-
dows, SPSS Inc., Chicago, Illinois.

Population size living in the Republic of Croatia was
obtained from the National Institute for Statistics.

Total number of insured population through the CIHI
at March 31st 2001 was 4,304.588 patients and total
number of Croatian population in 2001 was 4,437.460.

Results

In 2002 patients requested 124 227 prosthodontic ap-
pliances and in 2006 that number has increased by 35,4%
to 168 179. The highest number of prosthodontic appli-
ances through the years has been delivered in the district
of Zagreb /the capital/ (24%), than in the district of
Splitsko – Dalmatinska (9%) and the smallest number of
appliances was delivered in the district of Li~ko-Senjska
(1%).

The most frequently used removable prosthodontic
appliance in the period 2002–2006 were removable par-
tial dentures counting 60% (382 456) relative to 40%
(251 368) of removable complete dentures. The highest
percentage in the group of removable partial dentures
were acrylic removable partial dentures with more than
10 elements (44%), followed by metal based partial den-
tures (35%), while acrylic removable partial dentures of
up to 10 elements took the smallest part of 21%. In com-
plete dentures group acrylic dentures presented 99.80%
and metal-based only 0.02% of the overall number.

Removable partial dentures were most often present
in the age group between 50–60 years old (26%) and the
least in the age group older than 80 years (2.56%). The
highest percentage of complete removable denture deliv-
eries was in the age group of 70–80 year olds (30.39%), in
the age group of 60–70 year olds (29.61%) the lowest per-
centage was in the age group of older than 80 years
(6.35%).

Index of partial over complete denture deliveries rela-
tive to age cohorts is shown in Figure 1.

Most of the fixed prosthodontic appliances were deliv-
ered in the age group of 70–80 year olds (30.13%), and
the most frequently used appliance was veneered crown,
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which was delivered 77 251 times. The least frequently
used fixed prosthodontic appliance was full metal modi-
fied crown which was delivered 597 times. Analyzing by
age groups, the most frequently used appliance in the age
group between 50–60 year olds was modified veneered
crown (29.31%), in the age group between 60–70 year
olds full metal crown (33.05%), in the age group between
70–80 year olds veneered pontic (55.43%), same as in the
oldest age group (8.66%).

There were no statistically significant differences
(p>0.05) between the Croatian regions regarding appli-
ance distribution relative to the population size. Regard-
ing appliance distribution relative to age groups, the old-
est age group significantly differed from all the other age
groups(p<0.05), with the least number of new appliance
deliveries.

Pearson’s correlation showed significant correlation
between age and number of veneered appliance deliver-
ies (Table 1). There was no statistically significant corre-
lation determined between age and any other type of
fixed or removable appliance (p>0.05; Table 1).

Most of the repairs were done in the district of Zagreb
(21%), in the district of Primorsko-Goranska (9%) and
1% in district of Li~ko-Senjska.

Total number of repairs was 179 232, of which 46%
were repairs of denture base fracture and up to 1 tooth,
37% repairs of base fracture and 2 or more teeth, and in
17% of denture base relinings.

Discussion

The number of prosthodontic patients in Croatia has
been increasing through the years. This trend is tightly
related to several important factors, such as improved
preventive care allowing people to reach old age with
their own teeth, positive socioeconomic and educational
status, and perhaps the most importantly, the aging
trends. Aging of Croatian population is following the age-
ing trends of global population, as well as the current de-
mographic development evident in Europe where predic-
tions demonstrate that by the year 2025 every seventh
European may be older than 60 years 6.

The results of the study showed that the distributions
of prosthodontic appliances were directly related to the
population distribution regarding various Croatian re-
gions. This was most evident regarding the overall
prosthodontic appliances distributions in comparison to
population distributions: Zagreb region 24% of appli-
ances – 24,5% of population; Splitsko-dalmatinska region

9% of appliances – 10,5% of population; Li~ko-senjska re-
gion 1% of appliances – 1,2% of population. In a general
manner, this finding might imply that all the socioeco-
nomic and educational factors influencing distributions
of prosthodontic appliances are the same regardless of
the region. However, distributions relative to the type of
appliance demonstrated significant differences (p<0,05),
where socioeconomically more developed urban regions
had less complete removable denture deliveries and more
fixed appliance deliveries relative to the less developed
regions.

The Croatian Institute for Health Insurance allows
removable denture replacement every five years and the
cost is fully covered by the insurance. The costs for fixed
prosthodontic appliances are subventioned by the insur-
ance only in part, which consists of 2 modified veneered
crowns as retentive elements for removable denture and
2 individual post and cores per each jaw12. The distribu-
tion of fixed prosthodontic appliances, with significant
percentage of veneered crown and full metal crown deliv-
eries could be related to this model of dental health fi-
nancing (Figure 1.). The costs for removable prostho-
dontic appliances are completely covered by the CIHI.
This model of dental health financing also explains more
removable denture deliveries in relative numbers popu-
lation wise in economically less developed regions of
Croatia. Comparing the denture base material relative to
age cohorts, the results of Pearson’s correlation shows
significant influence of patients’ age in acrylic based den-
ture deliveries where older age cohorts demonstrated
more acrylic based dentures (p=0.44, Table 2). No signif-
icant correlation was determined between age and metal
based dentures (p=0.79, Table 2).

Index of partial over complete denture deliveries dem-
onstrated distribution change from partial to complete as
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TABLE 1
PEARSON’S CORRELATION TEST FOR TYPE OF DELIVERED

APPLIANCE AND AGE

Post and
core

Veneered
crowns

Full metal
crowns

Partial
dentures

Complete
dentures

R –0.23 –0.57 –0.41 –0.35 –0.52

p 0.67 0.45 0.52 0.62 0.51

TABLE 2
PEARSON’S CORRELATION TEST FOR DENTURE BASE

MATERIAL AND AGE

Acrylic base Metal base

R –0.59 –0.18

p 0.44 0.79

2,07

1,31

0,84

0,59

51-60

61-70

71-80

80<

Fig. 2. Distribution index of partial over complete dentures rela-

tive to age cohorts.



the patients were older (Figure 2), which is in agreement
with the study of Poljak-Guberina et al13. This result is in
agreement with the results of Kraljevi} [imunkovi} et
al14 and Minakuchi et al.15 who also determined more
complete denture wearers in older age cohorts.

The oldest age cohort (80+) showed the least appli-
ance deliveries compared to other age cohorts. Although
at first surprising, this result should be expected regard-
ing the fact that the analysis was done on the basis of
new appliance deliveries and not on the clinical examina-
tions of present oral health state and function. As shown
by ]atovi}, Jerolimov and ]ati}16, over 35% of elderly
had not seen a dentist in a 10-year period. Also, Berg-
man, Hugoson and Olsson17 in their longitudinal study
demonstrated that 25 years after removable denture de-
liveries 65% of original dentures were still in function
and patients were satisfied with their condition and
chewing ability. Their result was in agreement with
Frank et al.18 whose study demonstrated no relationship
between clinical acceptance of dentures (43% of den-
tures) and patients’ satisfaction (65% of patients). Wat-
son et al.19 and Knezovi}-Zlatari} et al.20,21 made a survey
whose purpose was to asses the patient`s satisfaction
with their partial dentures. ^elebi} et al.22,23,24 also stud-
ied patient´s satisfaction with complete dentures and
made a comparison of satisfaction between complete and
partial dentures. A majority of CD and RPD wearers
were satisfied with the dentures. CD wearers were more
satisfied with speech, chewing and retention of maxillary
denture, while RPD wearers were more satisfied with the
retention and the comfort of wearing mandibular den-
ture. Screening of fixed prosthodontic appliances after 5
years of use in relation to material and construction sho-
wed that 30% of the appliances needed to be replaced25.

Poljak-Guberina et al.26 made a research whose pur-
pose was to evaluate the incidence of denture repairs in
four different districts of Croatia through the year 2002
and to analyze the percentage of different repairs in rela-
tion to prosthodontic teams. Their conclusion was that
denture repairs were negatively correlated with the
number of prosthodontic specialist teams in proportion
to a number of inhabitants of each region. Therefore, the
quality of dentures was significantly higher in regions
with more prosthodontic specialists’ teams, resulting in
less denture repairs. Their finding was in agreement

with the study of Douglass and Watson5 who projected
the unmet need for fixed and removable partial dentures
for the years 2005, 2010 and 2020. Their projected re-
sults indicated that total unmet need will increase from
488 million working hours in 2005 to 517 million hours
in 2010 and to 560 million hours in 2020. The signifi-
cance of the results is that unmet prosthodontic need will
increase and exceed the supply of services for the foresee-
able 20-year future. The results of the present study con-
cur with Douglass and Watson study also demonstrating
the increase in prosthodontic appliances provisions, hen-
ce determining the increase of need for removable and
fixed dentures.

The goal of the investigation made by ]atovi} et al.16

was to evaluate the quality of fixed and removable pros-
theses in a group of elderly home residents in relation to
ADL index. It was determined that 87% of the examined
patients were in objective need of fixed, removable or
combined prosthodontic treatment. The study showed
that ADL index scores of functionally dependent elderly
patients correlate with poorer condition of fixed and re-
movable prostheses and greater need of fixed, removable
or combined prosthodontic treatment. The objectives of a
study made in Ankara, Turkey were to determine the
oral health status and treatment needs of elderly home
residents. The results illustrated poor dental health and
showed extremely high demand for the dental health ser-
vice programs for the elderly living in these institutions.
It was determined that more than two thirds of exam-
ined teeth needed restorative treatment1.

Conclusions

The most frequently delivered prosthodontic appli-
ance in all age groups in a period between 2002 and 2006
were partial removable dentures (382 456 deliveries).
Significantly less new appliance deliveries in the oldest
age cohort compared to other age groups (p<0.05) sug-
gest that the oldest elderly patients tend to maintain
prosthodontic appliances for a longer period than func-
tionally acceptable. As result of preventive programs in
dentistry, the need for fixed and removable prosthodontic
services will increase as the population increases and
ages.
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EPIDEMIOLO[KO ISTRA@IVANJE DISTRIBUCIJE PROTETSKIH NADOMJESTAKA U OSOBA
STARIJE @IVOTNE DOBI U REPUBLICI HRVATSKOJ, U PERIODU 2002–2006

S A @ E T A K

Broj ozubljenih pacijenata starije `ivotne dobi zna~ajno se pove}ava, jednako kao i zastupljenost starijih osoba u
ukupnoj populaciji. Takav trend uvjetuje ve}u potrebu za protetskim nadomjescima u starijoj populaciji. Svrha istra`i-
vanja bila je utvrditi u osoba starije `ivotne dobi distribuciju razli~itih protetskih nadomjestaka odobrenih i subven-
cioniranih od strane HZZO-a. Podaci o odobrenim protetskim nadomjescima za sve `upanije u Republici Hrvatskoj u
periodu od 2002. do 2006. godine prikupljeni su, podijeljeni u 4 dobne skupine starijih od 50 godina i statisti~ki obra-
|eni. Najmanje protetskih nadomjestaka izra|eno je u najstarijoj dobnoj skupini (80+). Naj~e{}e izra|ivani protetski
nadomjestak u svim dobnim skupinama bila je djelomi~na proteza (382.456 izra|enih). Statisti~ki zna~ajno manje pro-
tetskih nadomjestaka izra|eno je i predano skupini najstarijih pacijenata {to upu}uje na zaklju~ak da pacijenti starije
`ivotne dobi koriste svoje protetske nadomjeske preko granice njihove funkcijske trajnosti.
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