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Abstract

Objectives We assessed dental prosthetic services utilization in very old Germans.

Methods A comprehensive sample of 404,610 very old (=75 years), insured at one large statutory insurer (Allgemeine
Ortskrankenkasse Nordost, acting in the federal states Berlin, Brandenburg, Mecklenburg-Vorpommern), were followed over
6 years (2012-2017). Our outcome was the utilization of prosthetic services, in total and seven subgroups: (1) Crowns/partial
crowns, (2) fixed dental prostheses (FDPs), (3) partial removable prostheses (RDPs), (4) full RDPs, (5) temporary services, (6)
relining/rebasing/repairing/extending RDPs, (7) repairing FDPs. Association of utilization with (1) gender, (2) age, (3) region, (4)
social hardship status, (5) ICD-10 diagnoses and (6) German diagnoses related groups (G-DRG) was explored.

Results The mean (SD) age of the sample was 81.9 (5.4) years; mean follow-up was 1689 (705) days. The mean utilization of any
prosthetic service was 27.0%; the most often utilized service type were total RDPs (13.2% utilization), crowns (8.1%), and partial
RDPs (7.1%). Utilization decreased with age for nearly all services (except relining/rebasing/repairing/extending RDPs). Utilization
of prosthetic services was significantly higher in Berlin and most cities compared with rural municipalities and in individuals with
common, less severe conditions according to ICD-10 and DRGs compared with life-threatening conditions or dementia. In multi-
variable analysis, gender (OR; 95% CI: 0.95; 0.93-0.98), social hardship status (1.19; 1.17-1.21), federal state (Brandenburg 0.57;
0.56-0.59; Mecklenburg-Vorpommern: 0.66; 0.64—-0.67) and age significantly affected utilization (0.95; 0.95-0.95/year).
Conclusions Patient-related and healthcare factors determine the utilization of prosthetic services in very old Germans.
Interventions to maintain sufficient prosthetic care up to high age are required.

Clinical significance The utilization of prosthetic services in the very old in Northeast Germany showed significant disparities
within populations and service types. There seems to be great need to better understand the drivers of utilization, and to develop
and evaluate interventions to maintain sufficient prosthetic care up to high age.
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Introduction and adults, with a reduced number decayed or filled teeth; this

came with a concomitantly reduced number of missing teeth
Over the past 20 years, dental health in most high-income  in adults and the elderly [1, 2]. In the latter group, edentulism
countries has significantly improved in children, adolescents,  has become a rather infrequent phenomenon, as demonstrated
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by data from the United States [3, 4], Finland [5], Australia
[6], Sweden [7] or Germany [2]. The observed differences in
morbidity impact on the resulting treatment needs.

These treatment needs have been measured mainly for chil-
dren and adults, with data on the very old, defined as those
aged 75 years or older, being scarce. This group, however, is
an increasingly relevant one, as it is growing in absolute num-
bers to due population aging, and as the higher number of
retained teeth in the elderly come with possibly higher needs
for maintenance (via oral hygiene or dental therapy).
Especially in the very old, this maintenance does not neces-
sarily seem to be given [8-10]. Especially those requiring
assistance (the frail, the disabled, and the systemically sick)
suffer from poor oral health [11].

Understanding the reasons for this poor oral health is re-
quired if health services are to be aligned for improving the
oral health of the very old and, specifically, those requiring
assistance. Claims data may be used to build some of this
understanding. While such data are prone to a range of limi-
tations, like selection bias (those insured at a specific insur-
ance will not be fully representative for the whole population,
except when dealing with generalized mandatory insurances),
confounding bias, misclassification bias, and claims data not
necessarily reflecting needs-adequate therapy, they offer a
range of advantages: (1) Claims data yield information on
groups which are otherwise not easily included in epidemio-
logical studies. Especially the very old and, within this group,
the very sick are under-represented in most studies on oral
health available. (2) Claims data are usually also “big data”,
yielding robust sample sizes and statistical power, and come at
limited efforts and costs. (3) The data represent everyday care;
they do not suffer from recollection or otherwise reporting
bias and have a high generalizability in their respective
(healthcare) setting [12, 13].

In the present study, we aimed to use claims data from large
German public health insurance in Northeast Germany to as-
sess prosthetic services utilization in the very old. We hypoth-
esized that utilization differed according to age, general
health, socioeconomic status, and geographically.

Methods
Study design

This cohort study builds on routinely collected claims
data from a statutory (public) health insurance in
Germany. Individuals aged 75 years or older from one
large insurer, the AOK Nordost, were followed over
6 years (2012 to 2017). The AOK Nordost is a regional
branch of the Allgemeine Ortskrankenkasse (AOK), act-
ing mainly in the Northeast of Germany in the federal
states of Berlin, Brandenburg and Mecklenburg-
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Vorpommern. The study reporting follows the RECORD
statement [14].

Setting

The AOK Nordost insures around 1.8 million individuals
from the described three federal states. Insured individuals
may, however, also move into other areas of Germany, which
is why analyses with a geographical focus included only indi-
viduals living in these federal states throughout the follow-up
period. The area of interest includes the German capital,
Berlin, and two rural states, Brandenburg and Mecklenburg-
Vorpommern, with only few cities larger (>70,000 inhabi-
tants). All three are considered economically weak in compar-
ison with most other parts of Germany.

Data for this study were claims data, including claims from
1.1.2012 to 31.12.2017, i.e., stretching over 6 years. Data
were routinely collected and provided under ethical approval
in a pseudonymized form using a data protection cleared plat-
form via the scientific institute of the AOK Nordost, the
GEWINO.

Participants and sample size

A comprehensive sample of very old, aged 75 years or above,
insured with the AOK Nordost in 2012, was drawn and
followed over 6 years. No further eligibility criteria were de-
fined. Follow-up data was provided by the AOK Nordost (see
below). Variable ascertainment was only possible via insur-
ance base data and claims data. The database had been curated
for plausibility at GEWINO and once more by the study team.
No formal sample size estimation was performed given this
being a comprehensive sample.

Variables

Our outcome was the relative utilization (in % of the popula-
tion) of prosthetic services. Utilization was measured by year,
and absolute numbers of individuals using prosthetic services
were also assessed.

Within the statutory German insurance, prosthetic ser-
vices are provided based on prosthetic treatment plans
(Heil- und Kostenplan), which are submitted for approval
prior to service provision. Planned services fall into seven
categories, which define the monetary value the statutory
insurance will contribute to the expected prosthetic treat-
ment costs, called Festzuschiisse (fixed insurance subsi-
dies) [15]. Fixed insurance subsidies are provided for (1)
Crowns/partial crowns, which are defined as prosthetic
therapy in Germany, (2) fixed dental prostheses (FDPs),
(3) partial removable dental prostheses (RDPs), (4) full
RDPs, (5) temporary prosthetic services, (6) relining,
rebasing, repairing or extending RDPs, (7) repairing
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FDPs. There are subgroups of fixed insurance subsidies
depending on the number of missing teeth and the specific
indicated treatment efforts. After approval of the treatment
plan, dentists perform the planned treatments, and then
claim specific provided treatments using the fee items
catalogs of the German insurance [15, 16]. Patients are
then paying the difference between the agreed fixed in-
surance subsidy (paid by the insurance) and the overall
sum of claimed prosthetic treatment costs out of their
own pocket. For a minority of patients with very low
income (< 1246 Euro/month per capita in 2019; www.
aok.de), hardship protection is provided, with the
respective fixed insurance subsidy being doubled,
thereby avoiding any out-of-pocket-expenses in most
cases. Within the present study, fixed insurance subsidies
were used to define prosthetic services. Analyzes were
performed for total/any utilization (a patient utilizing
any of the described seven fixed insurance subsidies)
and stratified according to specific services (fixed insur-
ance subsidies).

As this is the first detailed analysis on prosthetic treatment
patterns in the very old in Northeast Germany, we provided
largely descriptive analyzes. The utilization of prosthetic ser-
vices was assessed according to following independent vari-
ables: (1) gender (male/female), (2) age (in years) in each year
of follow-up, and (3) region; we used municipalities
(Landkreise) as regional units, mainly as on a lower (more
granular) spatial level only few individuals were retained in
some areas. Municipalities included the capital Berlin (with
over 3.5 million inhabitants), medium-sized cities (70,000—
200,000 inhabitants), and rural areas, some of them only thin-
ly inhabited. (4) Social hardship status (as described above),
(5) ICD-10 diagnoses, derived from outpatient diagnostic da-
ta, (6) inpatient hospital diagnoses and treatments, derived
from German diagnoses related groups (G-DRG). The G-
DRGs classify diseases in groups of similar medical patho-
genesis, characteristics, and treatment complexity, and are
mainly used for reimbursement reasons (hospitals provide
claims based on G-DRG). Only the 25 most frequently record-
ed ICD-10 and DRG codes were used.

Data sources and access

The data used for this study were provided by the
GEWIiNO using a data protection approved data storage
and analysis platform (SAHRA - Smart Analysis Health
Research Access) after required cleaning and consistency
controls. The data was pseudonymized, and included indi-
viduals’ age, gender, social hardship status, spatial code
(Gemeindeschliissel, allowing re-classification into munic-
ipalities) of their place of living, utilized fixed insurance
subsidies for each year 2012-2017, as well as ICD-10
codes and DRGs for each year, among further variables.

Comparability of data between different years and data
consistency was given.

Bias

A comprehensive sample had been used, and neither partici-
pants nor providers were aware that the collected claims data
will be used for routine data analyses later on. Given that data
were used pseudonymized for scientific purposes only, this
was acceptable. The data collection is not prone to selection
and detection bias. However, given this being claims data
from only one insurance, the overall population of very old
Germans differ, and data may be affected by biases associated
with claims data, as laid out above and in the discussion. No
further measures against these biases could or were taken.

Statistical analyses

The statistical analysis was performed on a sample (n =
404,610) of the database provided by AOK Nordost. The only
inclusion criterion was that an individual had to be insured in
the year 2012 and had to be aged 75 years or above at this
point. For the descriptive analysis of utilization of prosthetic
services, we considered an individual to have consumed a
particular service if at least once during the period 2012 to
2017 the provision of such a service was claimed.
Descriptive statistics of age groups were computed based on
the age distribution in the year 2012. The social hardship
status was assessed in the same manner as the utilization of
prosthetic services; an individual was assigned to having a
social hardship if the individual was assigned to this status at
least once during the period 2012 to 2017. For geographical
analysis we excluded all individuals that relocated from one of
the federal states (Berlin, Brandenburg, and Mecklenburg-
Vorpommern) to another federal state, thereby decreasing the
sample size to 390,044. However, we did not correct for relo-
cations within the three federal states listed above.

For each particular outpatient diagnosis (ICD-10 codes)
and inpatient hospital diagnosis and treatment (G-DRGs),
we first summed up all claims and ranked them from most
to least frequent. We then selected the 25 most frequent diag-
noses each (in total 50) and computed for each of them the
number of individuals that were assigned to having a diagno-
sis, respectively, prosthetic treatment, during the period 2012
to 2017. The individuals were thereafter stratified with respect
to the utilization of prosthetic services.

We applied logistic regression, a method to model a binary
outcome variable as a linear combination of predictor vari-
ables. The response variable was the utilization of any type
of prosthetic services claimed by an individual at least once in
the year 2012. As predictor variables we included age, gender,
being deceased, social hardship status, federal state (note that
we allowed the category ‘other’ for relocated individuals) and
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further 47 outpatient and inpatient hospital diagnosis variables
(note that we excluded the variables E771, 168D, and F62
owing to non-convergence of the likelihood maximization
algorithm), all of them being referring to the year 2012. All
analyzes, modeling and visualization were performed using
Python (version 3.7, available at http://www.python.org) and
auxiliary modules from its scientific computing ecosystem.

Results

The number of insured individuals within AOK Nordost was
1,756,086 in 2018. In our study, 404,610 very old (75 years or
older) individuals were sampled and followed up for 6 years.
173,733 of these did not survive follow-up; the mean follow-
up was 1689 days (standard deviation SD: 705). The popula-
tion was imbalanced with regard to gender (females were
nearly twice as frequent as males) and age (with the majority
being 75-84 years old). About one third lived in Berlin, the
other two thirds in the more rural Brandenburg and
Mecklenburg-Vorpommern. Social hardship status was
claimed by 194,318 (48%) individuals at least once during
the follow-up period (Table 1).

The mean (SD) total utilization (utilization of any prosthet-
ic service) was 27.0%. Utilization was balanced between gen-
ders. It decreased over-proportionally with age (Fig. 1), e.g., a
75-years-old showed a utilization of 32%, indicated by the
blue line in Fig. 1, which decreased to 21% at age 80 years,
indicated by the brown line.

The most often utilized service type was total RDPs (13.2%
utilization), crowns (8.1%), and partial RDPs (7.1%) and the
repairs of RDPs (7.3%). Decreases with age (Fig. 1) were
services-specific. Utilization of crowns was 10% in those aged
75 years in 2012, but only 2% for those aged 90 years. A
similar decrease was observed for partial RDPs. The decrease
was more pronounced for FDPs (from 2.5% to 0.3%), and less
pronounced for full RDPs (from 9% to 4.5%). Relining/
rebasing/repairs of RDPs and repairs of FDPs did not show
a significant decrease with age.

Utilization was further different between different regions
(Table 1, Fig. 2). Total (any) utilization of prosthetic services
was significantly higher in Berlin than all other municipalities.
Utilization was generally higher in cities than rural areas, and
in the municipalities surrounding in Berlin compared with
those in a larger distance to the capital. Utilization further
differed geographically according to specific services. The
utilization of crowns was especially high in Berlin, but also
in large parts of Brandenburg and the major cities, but partic-
ularly low in most parts of Mecklenburg-Vorpommern. A sim-
ilar pattern was apparent for FDPs and partial RDPs. In con-
trast, utilization between Brandenburg and Mecklenburg dif-
fered only limitedly for full RDPs. Berlin always showed a
highest utilization.

@ Springer

Utilization of prosthetic services was assessed according to
ICD-10 codes (Table 2). These were derived from outpatient
diagnoses, as described. Utilization was higher for the major-
ity of codes, e.g., for eye conditions (e.g., presbyopia or astig-
matism), gonarthrosis, coxarthrosis, benign hypertension, hy-
perlipidemia, and hypercholesterinemia and unspecified
chronic pain. The only code where utilization was significant-
ly decreased was dementia. These patterns were apparent for
different prosthetic services (Table 2).

We further assessed the utilization of prosthetic services
stratified according to different G-DRGs (Table 3). The fol-
lowing pattern emerged: Utilization was lower in participants
hospitalized for severe chronic or respiratory conditions
(chronic obstructive pulmonary condition, infections), cardiac
insufficiency, renal insufficiency and urinary infections, and
severe metabolic diseases. In contrast, utilization was higher
for individuals hospitalized because of lens extraction, non-
severe hypertension or cardiac arrhythmia or insufficiency,
angioplasty or further invasive, non-severe cardiologic diag-
nosis, non-severe revision or replacement of the hip joint, or
non-surgically treated diseases and injuries of the spinal col-
umn. Utilization was similar for participants hospitalized for
esophagitis, gastroenteritis, gastrointestinal bleeding, ulcer
disease, and various diseases of the digestive organs, as well
as syncope, for example. Notably, the trends of higher or low-
er utilization were (again) largely uniform for all specific ser-
vices except relining/rebasing/repair of RDPs, where trends
were usually attenuated or even reversed (Table 3).

In multivariable analysis (Table S1), gender was minimally,
but significantly associated with utilization (OR; 95% CI:
0.95; 0.93-0.98). Social hardship status (1.19; 1.17-1.21),
federal state (Brandenburg 0.57; 0.56-0.59; Mecklenburg-
Vorpommern: 0.66; 0.64-0.67) and age significantly affected
utilization (0.95; 0.95-0.95 per year of age). Moreover, some
specific diagnoses, namely head injury (1.3; 1.1-1.5) or non-
severe arrhythmia (1.1; 1.0—1.2) were significantly associated
with utilization, while the magnitude of association was gen-
erally limited (Table S1). Pseudo-R? indicated that the model
generally had extremely limited explanatory power (at R =
0.03).

Discussion

A range of aspects affect the quantity and quality (number and
type) of healthcare utilization, with patient characteristics (in-
cluding income and education, financial means, place of liv-
ing, and attitude) and needs (determined by age, gender, and
illnesses) on the one side and provider and system features
(including physical, financial, and organizational access and
care quality) on the other side [17, 18]. These factors have also
been identified to underlie oral healthcare utilization [19]. As
low utilization of healthcare is associated with late
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Fig. 1 Absolute (cases) and relative (in %) utilization of prosthetic ser-
vices by the very old in Northeast Germany. Total (any) utilization and
specific services utilization is shown. Individuals available in 2012 of all

presentation to care, and lack of treatment, both resulting in
poor health outcomes and health disparities, exploring such
aspects is relevant [20].

In the present study, we hypothesized that the utilization of
prosthetic services in the very old was affected by age, mor-
bidity, socioeconomic status, place of living, and that dispar-
ities between groups would be services specific. Using claims
data from one of the largest insurers in Germany, we assessed
these utilization patterns. Our analysis showed that no signif-
icant differences in prosthetic services usage occurred be-
tween genders (at least not in univariate analyses), while the
utilization significantly decreased with age, and was also gen-
erally lower in rural areas than conurbations. The prosthetic
services most frequently utilized up to a certain age were
crowns and full RDPs; in very high age, repairs, relining or
rebasing (mainly of RDPs) dominated. Our evaluation of pros-
thetic services utilization according to DRGs demonstrated
increased utilization for DRGs coding for largely “less severe”
and more common diseases among elderly (like conditions of
the eye or the hip joint, as well as non-severe hypertension or
cardiac arrhythmia or insufficiency), and drastically reduced
utilization for those with severe, often life-threatening disease
(like renal or cardiac failure). A similar pattern emerged from
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ages from 75 years upwards (blue line) were followed over 6 years until
2017 (black line), i.e., the 75-years in 2012 are the 76-years in 2013, etc.
(which is why the lines start further to the right with longer follow-up)

subgrouping utilization according to ICD-10 codes, with in-
creased utilization for many of these, and nearly halved utili-
zation in those elderly with dementia. Notably, these ICD-10
codes were derived from ambulatory (mainly general practi-
tioner, GP) diagnoses, with most individuals obviously being
capable of attending the GP (in contrast to DRGs, which are
associated with in-patient hospitalization). These findings are
only applicable to individuals from Northeast Germany, as
laid out further down below.

Our analysis reflects the reported poor oral health of the
very old in Northeast Germany. While there is trend of fewer
missing teeth, fewer full RDPs and more FDPs in seniors in
many high-income countries [21], the very old, especially if
residing in long-term care, experience a significant lack of
dental therapy. A large share, in some cases even the majority
of'this group have been found to require tooth extractions, and
repair, rebasing or relining RDPs [19, 22]. Age is associated
with an increasing frequency of chronic diseases, disablement
or hospitalization [23]. German social and healthcare law has
been prioritizing those with chronic diseases [24]. This regu-
lation, however, does not consider poor oral health at all, and
does not account for any interplay between dental and general
health. Policy makers may want to revisit this regulation to
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Fig. 2 Regionally specific utilization of prosthetic services in Northeast Germany. Relative (in %) total (any) utilization and specific services utilization
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@ Springer



3988

Clin Oral Invest (2020) 24:3981-3995

better integrate dental health and the associated treatment need
and service provision. This may be done, for example, by
cross-discipline screening programs (e.g., GP screening for
oral conditions, and dentists for general ones, accounting for
the fact that utilization patterns are likely to differ between
different diagnoses, with some individuals visiting the dentist
more often than the GP and vice versa). Interprofessional care
may allow to account for the described interlinkage between
oral and systemic health better (e.g., poor masticatory perfor-
mance impacting on nutritional status, poorly managed peri-
odontal disease impacting on diabetes mellitus and vice
versa). Chronically ill individuals should further be prioritized
to receive dental and, specifically, prosthetic therapy without
additional costs, as these have been found to reduce the uptake
of (required) care (see below).

A number of studies found that women use (mainly outpa-
tient) healthcare more frequently than men, largely due to a dif-
ference in general health status [25, 26]. It has also been found
that women have better oral health and lower treatment needs
than men [19]. This association was only confirmed by our
study in multivariate analyses, while overall, the impact of gen-
der on prosthetic service utilization was limited.

Financial aspects have been found a main barrier for
healthcare utilization. These are inherent in the organization
and structure of the healthcare system; they are both measur-
able and modifiable and can thus be addressed to increase
utilization [20]. In the very old, specifically, insurance cover-
age has been found a most relevant factor for healthcare and,
specifically, dental services utilization in many countries,
mainly with adults being insured via their employer as long
as they work, and then loosing this coverage at retirement
[27-29]. Both having dental care coverage and having access
to a dentist have been found to drastically increase dental care
utilization [30], and factors associated with financial capabil-
ities (like education or income) also determine prosthetic ser-
vice pattern (e.g., replacement of teeth using FDPs vs. RDPs)
[31]. We confirm these findings, with a significant increase in
utilization for those with social hardship status, where costs
are usually fully covered by the insurance and out-of-pocket
expenses avoided. As this group, usually with low socioeco-
nomic and educational status, also shows poorest oral health
[32], this political measure seems to successfully tackle health
disparities, and may be adopted in other healthcare systems.
Further studies should explore the specific services most af-
fected by this regulation and may aim to link utilization data
with oral health data, allowing to compare epidemiologically
demonstrated needs with provided therapies.

Another structural barrier to care utilization is place of liv-
ing [20]. There are great disparities in medical care utilization
between rural areas, which are increasingly underserviced in
many high-income countries (Germany among them), and
urban areas, where provider clustering facilitates supply-
side-induced demand. In our analysis in Northeast Germany,

@ Springer

the more rural federal states Brandenburg and Mecklenburg-
Vorpommern showed much lower dentist densities (around
80-90 dentists per 100,000 inhabitants in 2016) than Berlin,
which has the highest density of all federal states in Germany
(at around 120:100,000) [33]. Both the physical access (time
and costs of travel, availability of public transport) to dental
practices and the provision of dental care to the very old re-
siding in long-term care facilities will be associated with den-
tist availability [34, 35]. More detailed spatial analyses may
allow to understand distinct factors behind these geographic
disparities, and further political efforts may be needed to pro-
vide sufficient prosthetic services in more rural areas.

We found that the described disparities in utilization are
specific for different prosthetic services. For example, with
age, the utilization of crowns and FDPs decreased dramatical-
ly, while this was less clear for RDPs and not at all detectable
for repairs. It seems that services targeting the maintenance of
prostheses are prioritized in higher age. Similar findings
emerged when services were stratified according to ICD-10
or DRG codes, as discussed above. It would be relevant to
contrast these findings against the utilization of other dental
services (e.g., restorative or periodontal care), and to explore if
the provided services are, again, needs-adequate.

This study has a number of strengths and limitations. First,
this is so far the only available analysis focusing on prosthetic
services pattern in very old Germans. Our study builds on a
large, diverse sample from different federal states. Stratified
analyses according to DRGs and ICD-10 have not yet been
performed when evaluating dental healthcare and may yield
useful insights for policy makers and future research. Second,
and as a limitation, the used data suffer from the described
weaknesses of claims data, and do not allow to infer on oral
health status of the very old. They also do not permit analyses
to explore causality, and given the way data on prosthetic
services utilization were available, we are unable to assess
the specific extend of the services provided (e.g., how many
teeth were replaced by an FDP or RDP). For such analysis,
more granular fee-item data would be required. Third, our
analyzes were largely descriptive, and the provided bivariate
analysis are prone for confounding. This is why we performed
multivariable analysis, which, however, largely confirmed the
findings from less elaborate evaluations. Notably, the logistic
regression model showed only low predictive power when
applying it to a hold-out test set despite high classification
accuracy (above 90%), and came with low explanatory value.
This may be, as a range of relevant confounders (e.g., medi-
cation, care status) were not available and accounted for. Last,
the analyzed sample was not representative of the entire
German population. The Northeast of Germany is over-
proportionally old (around 23% of those insured within
AOK Nordost fell into our group of “very old” individuals;
this proportion is nearly halved on a national level), econom-
ically less prosperous (as described), has suffered from larger
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shares of the population moving to other areas of Germany
within the last 30 years, and shows a lower proportion of
migrants who immigrated to Germany in the 1960s, largely
as most of the Northeast belonged to the former German
Democratic Republic at that time. All of this will affect service
utilization, but also morbidity. For example, the relevance of
any kind of hardship status may be different elsewhere in
Germany. Moreover, the differences in the levels of urbaniza-
tion between Berlin and the other two states are larger than in
any other region of Germany, which is why the found differ-
ences in our study may be rather extreme than the standard in
Germany. As described, those insured by the AOK do not
represent the socio-economic cross-section of Germany, with
more affluent people being more often privately insured or
may choose other insurers with more attractive additional in-
surance options. Again, service utilization and patterns will
differ here (e.g., the number of retained teeth and hence num-
ber of provided FDPs versus RDPs will be driven by such
socioeconomic factors) [11, 32].

In conclusion, and within the limitations of this claims-
data-based study, the utilization of prosthetic services in
the very old in Northeast Germany showed significant
disparities within populations and service types. With in-
creasing age, the overall utilization decreased for nearly
all services except prostheses maintenance. General health
was significantly associated with prosthetic services utili-
zation, with more common and less severe diagnoses or
treatments oftentimes being associated with increased or
unaffected care usage, while life-threatening or mental
diseases negatively affect utilization. Utilization was sig-
nificantly higher in urban versus rural areas. Reducing
financial barriers by providing hardship assistance for
those with low income significantly increased utilization.
There seems to be great need to better understand the
drivers of utilization, and to develop and evaluate inter-
ventions to maintain sufficient prosthetic care up to high
age.
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