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ABSTRACT – Background and Objectives: We sought to obtain data about the prevalence
of dementia in rural nursing homes in Germany.

Methods: We conducted our data between 2007 and 2009 in the diocese of Passau,
Germany. By using a questionnaire we asked all nursing homes in the area to provide in-
formation about patients with dementia. We obtained detailed data from three nursing
homes by personal visits, telephone calls and mail.

Results: Out of 72 nursing homes, 40 provided the requested data. The 40 facilities in-
cluded in our study house a total of 3,928 residents, 1,892 of whom are diagnosed with de-
mentia (48%). Three nursing homes provided us with more detailed information.

Conclusions: We conclude that the prevalence of dementia in nursing homes in Ger-
many is comparable to those rates reported in other countries. As there is a lack of infor-
mation globally on rural populations affected by dementia, further international research
in this area will give important insights into the risk factors, the variables influencing the
course of the disease, and the special care needs of this population.
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Background

With the increasing number of people with
dementia and the aging population world-
wide, the nursing home has taken on a promi-
nent role as a care setting for older persons.
However, surprisingly little is known about
the prevalence of dementia among nursing
home residents. As a current estimate from
2002 shows, there are approximately one
million people in Germany suffering from
dementia1. According to the data of the Fed-
eral Institute for Population Research 709,311
Germans lived in nursing homes and care fa-
cilities in 2007. Previous work in other west-
ern countries on dementia prevalence in nurs-
ing homes suggests that 25%-74% of all
nursing home residents have dementia2,3, but
there are no comparable studies for German
nursing homes, especially regarding the rural
areas.

There exist a few studies focusing on the
prevalence of dementia within residents in ur-
ban nursing homes4,5. Only nineteen studies
focusing on dementia in rural settings are re-
ported globally6. None of these studies re-
ports on the rural population with dementia in
Germany. Extrapolating from findings of
other studies in Japan and Portugal, demen-
tia may be more prevalent in rural as com-
pared to urban settings7,8.

The present study grew out of a need to in-
vestigate dementia in the rural nursing home
population in Germany, as this is an under-
reported and under-diagnosed area.

Methods

To gather information about demented el-
derly living in nursing homes, we searched
electronic databases such as PubMed and

Medline for studies in English and German on
the prevalence of dementia worldwide, par-
ticularly in rural areas, using medical sub-
jects as key words, for example “dementia
AND prevalence” combined with “residential
care” and “rural area”. Likewise we used the
subjects “Alzheimer’s disease”, “rate”, “inci-
dence”, “population” and “nursing home”.
We included all issues found from August
1986 until June 2010 that describe and com-
ment on studies relevant to the prevalence of
dementia. Other studies and further informa-
tion were found within the reference lists of
the included studies. We also contacted the
German Alzheimer’s Society and the German
Federal Institute for Population Research.

Our study was conducted between 2007
and 2009 on the total population living in the
diocese of Passau in southern Germany. From
1217 until 1803 this geographic region was
officially defined as a diocese in accordance
with church-state administration of the Ro-
man Catholic Church and thereafter secular-
ized, however preserving the borders of the
diocese as a distinct geographic region. We
use this area for genetic research because the
diocese of Passau has a historic population
data base dating from 1580 to 1900 with data
for two million deceased inhabitants of this
area and has a stable population. This makes
it easier to connect seemingly sporadic cases
of dementia by genealogical methods9-11.

Regions of OECD (Organisation for Eco-
nomic Co-operation and Development) member
countries have been classified into predo -
minantly urban, intermediate and predomi-
nantly rural regions to take into account geo-
graphical differences among them. According
to the OECD, a community is defined as
rural if its population density is below 150 in-
habitants per square kilometer. The second
criterion classifies regions according to the
percentage of population living in rural com-
munities. Thus, a region is classified as pre-
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dominantly rural, if more than 50% of its
population lives in rural communities. A re-
gion is defined as predominantly urban, if the
share of population living in rural communi-
ties is below 15% and as an intermediate re-
gion, if the share of population living in rural
communities is between 15% and 50%12.

We contacted all 72 nursing homes and
care facilities in our research area, excluding
the nursing homes in the urban areas of the
cities of Passau and Altötting. All institu-
tions we contacted shared the characteristics
of both typical senior citizen care facilities in
Germany: retirement homes and nursing

Figure 1. OECD Territorial Levels.

Source: OECD (2007a), OECD Regions at a Glance, OECD Publications, Paris, France, forthcoming.

homes. A retirement home or care home dif-
fers from a nursing home primarily in the
level of medical care given, it mainly offers
separate and autonomous homes for resi-
dents. Nursing homes offer 24 hours nursing

care by nurses and nursing aides for people
who require constant nursing care and have
significant deficiencies with activities of daily
living. In the remainder of the paper “nursing
homes” refers to both types of care facilities.
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Figure 2. Population Density of the Diocese of Passau.



We designed a questionnaire to elicit in-
formation about their residents with demen-
tia. Nursing homes were contacted in person,
by telephone, and through the mail and were
asked to provide their total number of resi-
dents, the number of residents diagnosed
with dementia, and, of those with dementia,
their exact diagnosis, gender and age. We
obtained detailed data including age, gender,
birth place, ethnic group, marital status and
the exact International Classification of Dis-
eases (ICD -10) diagnosis from three nursing
homes by medical records review, from in-
terviews with residents, staff interviews and
interviews with the relatives of the residents.
The three nursing homes which provided us
the possibility to collect further data were of
above average number of residents, their res-
ident had a similar average age, they had the
same distribution between the sexes and had
a similar catchment area. The diagnosis of
dementia in the 222 residents was initially de-
termined through clinical interview and ex-
amination conducted by a geriatric psychia-
trist or a general practitioner and was based
on the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV) criteria and the
ICD 10 criteria. In order to confirm the de-
mentia diagnoses, we then conducted Folstein
Mini-Mental Status Tests and, in those pa-
tients whose cognitive condition allowed fur-
ther testing, we applied the Consortium to Es-
tablish a Registry for Alzheimer’s disease
(CERAD) neuropsychological test panel. Re-
view of medical records and further interviews
with nursing home staff and relatives of the pa-
tients were also used to confirm the diagnoses.

Results

Our study was conducted in the diocese of
Passau (southern Germany) which has a to-
tal population of 566,882 inhabitants in an
area of 5,442 km²13.

We contacted a total of 72 nursing homes.
Twenty-nine care facilities did not provide in-
formation. Three facilities were day care cen-
tres or institutions for the mentally chal-
lenged and were thus excluded from the
study. The remaining 40 nursing homes had
a total of 3,928 residents, with 1,892 resi-
dents diagnosed with dementia (48%; 95%
confidence interval (CI): 47.2-48.8). 2,278
residents of all nursing homes contacted were
female (58%), 1,650 residents were male
(42%), 1,153 female residents (29%) and
739 male residents (19%) were diagnosed
with dementia.

Additionally, three nursing homes pro-
vided detailed data. In these facilities of 222
residents, 123 individuals carry a diagnosis of
dementia (55%; 95% CI: 51.6-58.4). Average
age of residents with dementia was 81 years,
with a range of 46 to 97 years. 63 percent of
these residents were female and 37 percent
male. The following distribution of diagnoses
was collected: 2 of 123 were diagnosed with
physical disability and dementia (2%), 10 of
123 with organic psychotic disorder (ICD 10
F 06.2, F 07.9) (8%), another 15% with
Alzheimer’s disease (onset of disease before
65 years, ICD 10 F 00.0), 12 of 123 with de-
mentia caused by alcohol abuse (ICD 10 F
10.6) (10%), 23 of 123 with senile dementia
with an age of onset above 65 years (ICD 10
F 00.1) (19%) and 56 of 123 had the undif-
ferentiated diagnosis of dementia (ICD 10 F
03) (46%).

Discussion

We compared our found rate of dementia
to all other studies in our literature research
on the prevalence of dementia in nursing
homes worldwide (see table 1).

The dementia rate of 48% in our nursing
homes replicates the results of a similar study
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of 59 nursing homes in the state of Maryland,
USA18 and the results found in another Ger-
man study which surveyed the elderly popu-
lation in the city of Leipzig4. Previous stud-
ies of dementia prevalence in nursing homes
suggest rates of 25% - 74% of all residents2,3.
The variability seen in these studies can in
large part be attributed to the data collection
method used18. The rate of only 16% found
in the Durango study might be due to the low
number of people screened, the low average
age of 72.5 years, low percentage of con-
tributing risk factors, and gender (much
higher percentage of women in the study
population) in comparison to other studies.

We speculate that our found rate of 48 per-
cent is an underestimation as not every resident
may necessarily undergo a detailed clinical,
neurological and psychological examination
for dementia. A study from the University of
Bochum (2007) showed that 40% of their
subjects were not diagnosed with dementia
according to ICD-10 criteria20.

In our research area, there are a total of 48
neurologists and psychiatrists and in contrast
a total of 386 general practitioners21. This
number of specialists might underlie the
lower rate of dementia due to distinctive di-
agnostic procedures by specialists as opposed
to general practitioners, as found in the study
by Rovner et al. 19903. Unfortunately none
of the studies in our review reported on the
number of specialists in their research area so
no comparison can be made.

The rate of dementia we found in the three
nursing homes is slightly higher (55%) than
the average rate we found with the survey-ob-
tained method (48%). This might be due to
the monthly consultations by a neurologist in
two of the three nursing homes.

We speculate that the nursing homes which
didn’t provide detailed data may lack spe-
cialised diagnostics for dementia, so that in

these centers dementia may be underdiag-
nosed.

We state more reasons later on regarding
homes that did not provide detailed info and
those that did not respond.

Our data was collected from medical
records and interviews and reviewed by an
expert panel of clinical/research psychiatrists
in our Memory Clinic. This method might be
a potential limitation of the study as the res-
idents were, in most cases, due to logistics
not followed for any additional information
and examinations to confirm the diagnoses.
An additional challenge to studying nursing
home populations worldwide is the logistical
difficulty of having residents travel to a cen-
tral site for diagnosis, which makes a multi-
stage screening and clinical diagnosis process
costly and hard to implement. Under-detec-
tion has significant implications for the af-
fected residents: suboptimal treatment with
medication and a lack of specialized care.

Epidemiologic studies from other western
countries show that 55-75% of dementia is
caused by Alzheimer’s disease; 15-25% is
caused by vascular dementia and 10-20%
suffer from combinations of vascular and de-
generative forms of dementia22. The reported
rate of 15% of patients with Alzheimer’s dis-
ease in our study is low compared to the gen-
eral rate of AD. This may reflect the problem
of diagnosis23. Specialized diagnostic tests
such as brain amyloid imaging24,25 are costly
and not widely available. Neuropsychiatric
testing is time-consuming and therefore not
often realized. Current studies show a lack of
diagnostic and therapeutic precision in de-
mentia among nursing home populations20.
The percentages of AD (15%), senile demen -
tia (19%), and unspecified dementia (46%)
together total 80%, which mirrors the epi-
demiologic data for AD in other studies. It is
also impossible to determine an exact preva-
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lence rate for chronic diseases such as de-
mentia which usually have an insidious
progress from mild impairment to its mani-
fest form26.

The average age of 81 years in our popu-
lation reflects the approximate age of 80
years in a cross-sectional study with 1,387
nursing home residents in Baden, Germany6.
This age is not representative of dementia
prevalence in the general population: it can be
assumed that at the beginning of the disease
most individuals are supported by caregivers
at home and that the need for admission to
nursing homes arises in the much more ad-
vanced stages of the disease.

In our review of the literature, nineteen
studies focusing on dementia or related dis-
orders in rural settings have been reported
worldwide. None of these studies reports on
the rural population with dementia in Ger-
many and none of these studies differentiated
between rural, semi-urban and urban but
rather between rural and urban. 47% of the
German population live in non-urban areas
where disease screening and diagnosis and
delivery of medical care are comparatively
more difficult than in urban settings. Glob-
ally, dementia may be more common in rural
settings compared to non-urban settings6. An
epidemiological study in Japan found a
higher rate of dementia in a rural area com-
pared to an urban area7. Another epidemio-
logic study of Portugal which investigated the
prevalence of dementia and cognitive im-
pairment in Northern Portugal rural and ur-
ban populations aged 55-79 years showed a
higher prevalence of cognitive impairment
and dementia in rural compared to urban
populations8.

One reason for this might be the higher
rate of illiteracy and lower levels of education
as established risk factors for earlier onset of
dementia8,27,28. As shown in the First Euro-

pean Quality of Life Survey, the educational
level in rural areas is lower: more people
have completed a primary education (25%)
than university degree (13%) compared to
urban areas with 18% of people with pri-
mary education and 22% of people with an
university degree29. Another risk factor which
is often described in literature is unskilled oc-
cupations which are especially popular in
rural areas28,30.

Yet another possible factor in the differing
rates of dementia in rural versus urban pop-
ulation might be the higher life expectancy
due to deprivation in rural areas compared to
urban areas as show in England31 and the re-
sulting higher age is an important risk factor
for dementia. Shucksmith et al. define “de-
privation” as a set of economic and social
conditions which have the potential to cause
problems for individuals or particular social
groups within rural areas, or a lack of re-
sources (material, cultural, social) which ex-
cludes people from the styles of life open to
the majority in the countryside32. A request at
the German Federal Institute of Population
Research couldn’t provide data on life ex-
pectancy subdivided in rural and urban areas
in Germany.

Finding possible different risk factors for
cognitive impairment in the differences be-
tween rural and urban areas can be important
in allocation of resources in rural and urban
areas8. Furthermore, our determination of a
48 percent prevalence rate of dementia may
be much lower than the actual rate, as in
rural families it is more common to maintain
demented elders in the community and de-
liver care and social support in the home6.

Another potential limitation of the present
study is its setting in the single German fed-
eral state of Bavaria. We assume that terms
and conditions for nursing home residents
are the same in other German federal states
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but some caution is still required when gen-
eralizing our results.

An additional limiting factor in our study
is the lack of data concerning the socio-eco-
nomic status and the level of education in our
study population. Furthermore, limited re-
sources prevented a further comparative
study between rural and urban populations,
which might provide more significant results
concerning the differences.

37 of the 40 responding nursing homes
did not provide detailed data, such as the ex-
act ages of the residents and specific diag-
noses. This might be due to regulations of
data protection and legal requirements con-
cerning confidential medical communication,
which may be complicated with demented
residents, who often have legal representa-
tives33.

The 29 nursing homes that did not respond
to the survey did not differ systematically
from the others concerning size, location of
the facility and the type of patients they
house. The only difference could be found in
the ownership of those nursing homes: 24 of
the 29 facilities had private owners and 5
were owned by the church (17%), whereas in
the group of 40 homes that responded 19
were church-owned (48%). One factor that
may contribute to the variable response rate
could be variable personnel resources avail-
able for collecting the data from the resi-
dents in those nursing homes.

The response rate of the nursing homes
was 60%. With regard to the 40% of non-re-
sponding sites, we estimate another 2,619
people living in those facilities and another
1,261 people with dementia among them.
Thus, in this diocese of 566,882 inhabitants,
we estimate a total number of 6,547 nursing
home residents (1.155% of the diocese pop-
ulation) and 3,153 demented nursing home
residents (0.556% of the diocese population).

According to the German Federal Insti-
tute for Population Research, in 2008 there
were 38,505,603 Germans living in rural ar-
eas comparable to our research area34.

Given our results, one could extrapolate
444,706 nursing home residents in the rural ar-
eas of Germany with 214,168 among them
with dementia. With regard to the increasing
aging population, one could expect an even
greater number of nursing home residents and
demented people in the future. These large
numbers mark how significant it is worldwide
to prepare for the special treatment modalities
for dementia and for the future costs.

Conclusion

We conclude that the prevalence of 48%
for dementia in the nursing home population
of the rural Passau area is comparable to
those rates reported in nursing homes in rural
areas of other countries. Given the likelihood
of under-diagnosis due to various factors, in-
cluding logistics and resources, this rate may
well be an underestimation of dementia
prevalence in this population.

Our study tends to show a higher preva-
lence of dementia in a rural nursing home
population compared to studies of urban pop-
ulations, which might be associated with a
lower educational level and a higher life ex-
pectancy. Further studies are needed to di-
rectly compare the prevalence of dementia in
rural and urban populations including their
specific risk factors.

Considering the decreasing number of
physicians and especially specialists in the
rural area in the future and the growing num-
ber of elderly and thus persons with demen-
tia who need medical support, the need of re-
distributing medical resources and a focus on
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research in the rural areas are increasingly
important concerns.

Determining rates of dementia in the pop-
ulation is an initial step in estimating future
costs and identifying the many issues in car-
ing for this special patient population world-
wide, especially regarding a higher life ex-
pectancy and thus an increasing number of
afflicted individuals in the future. Psycho-
geriatric education is warranted to improve
medical treatment of dementia in nursing
home residents. As there is a lack of infor-
mation on the rural population affected by de-
mentia, further international research in this
area will give important insights into the risk
factors, the variables influencing the course
of the disease, and the special care needs of
this population.
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