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Abstract

Background: Dementia poses a growing challenge for individuals, healthcare, social support, and society amidst the
ongoing ageing of populations. To evaluate the care requirements and social implications of dementia in Germany,
reliable statistics regarding its current and future occurrence are necessary.

Methods: Using existing data sources and recent research results, this paper compiles and analyses relevant statistics
on the occurrence of dementia in Germany, presents protective and risk factors, and options for care provision.

Results: Recent projections indicate a potential surge in the number of dementia patients in Germany, predicted to rise
from 1.7 million at present to up to 3.0 million by the year 2070. Cognitive and motor deterioration and behavioural
changes associated with dementia lower the ability to live independently. These changes are often tied to social exclusion
and stigma and, particularly in the severe phase of the disease, necessitate extensive medical and care requirements.
This contributes to dementia being one of the most costly diseases at old age from an overall societal perspective.
Currently, there are no curative treatment options available.

Conclusions: To reduce the increase in the number of dementia patients and associated costs in the future, preventive
approaches, particularly promoting a healthy lifestyle, may prove effective. Simultaneously, the healthcare system, society,
and caregivers must prepare for the increasing number of dementia patients. Improved diagnostics, new forms of therapy,
and social innovations that support those who are affected and their relatives can help reduce the burden of dementia
and its associated costs.

W POPULATION AGEING - HEALTH TRENDS - DEMENTIA - NEED FOR CARE - DEMENTIA PREVENTION - BURDEN OF DISEASE

1. Introduction in 1990 to 2.5 million in 2020, and is expected to at least

double by 2070 [2]. The rising number and proportion of
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Germany’s demographic development is characterized
by declining birth rates and increasing life expectancy.
Over the past 30 years, life expectancy at the age of 65
has increased by 3.1 years for women (from 18.0 to 21.1
years) and by 3.5 years for men (from 14.3 to 17.8 years)
[1]. Consequently, more and more people — predominant-
ly women — are reaching very high age; for example, the
number of people aged 85 and older rose from 1.1 million

elderly people in the population is associated not only
with an imbalance between the working and care-depend-
ent population, but also with health-related challenges.
Advanced age is one of the most important health risks
[3], and dementia is one of the most common age-asso-
ciated diseases. In 2019, about 1.7 million people with
dementia lived in Germany [4] and forecasts indicate a
future increase in their number up to 3.0 million by 2070.
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Infobox 1
Dementia

Dementia is not a part of normal aging, nor is it
a disease in and of itself. Instead, it is a collection
of symptoms with diverse causes, signs, severity
levels, and courses of disease. It is essentially
characterised by changes in the brain and is asso-
ciated with memory loss and changes in one’s
personality [5, 6].

Based on the underlying disease, a distinction can
be made between primary and secondary demen-
tia (Figure 1).

A total of 90 % of the dementia cases are primary
dementia, which originate directly in the brain and
are incurable. These include neurodegenerative
forms, such as Alzheimer’s dementia, Parkinson’s
disease dementia, Lewy body dementia or fronto-
temporal dementia. Non-neurodegenerative
forms include vascular dementia, infectious
dementia, such as sporadic Creutzfeldt-)akob dis-
ease, or hereditary forms of dementia.

A total of 10% of dementia cases are secondary
dementia (secondary to other underlying diseas-
es), and can, in principle, be cured [7]. Metabolic,
nutritional or poisoning-related diseases (e.g. vita-
min E deficiency, alcohol and drug consumption),
bacterial or viral infections (e.g. HIV) or head inju-
ries can cause them [7-9].

Figure 1
Forms of dementia
Source: Figure based on [7-11]
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Against this background, the article presents a clinical
overview of dementia, as well as its epidemiology, risk
factors, preventive measures, and care requirements.

1.1 Forms of dementia

Alzheimer’s dementia (50%—70%) and vascular demen-
tia (15%) are the most common forms. Rare forms of
dementia, such as frontotemporal dementia, Lewy body
dementia or dementia caused by a previous disease (e.g.
Parkinson’s disease), comprise approximately 10 % of the
cases [10, 11]. It is difficult to exactly determine the propor-
tions of the various forms of dementia due to their varied
origins and symptoms as well as the inconsistency of their
diagnosis. Autopsy studies suggest that at the end of their
lives, most people suffering from dementia have a combi-
nation of Alzheimer’s dementia and vascular dementia [12].

Dementia

Primary dementia
(90% of dementia diagnoses, incurable)

Secondary dementia
(10% of dementia
diagnoses,
possibly curable)

Caused by

» Metabolic disease

» Diet-related diseases
and intoxication

» Bacterial or viral
infections

» Head injury

» Vascular dementia (15 %)
» Rare forms of dementia (10%)
» Frontotemporal dementia
» Lewy body demented
» young Parkinson's disease dementia
» Other forms of dementia
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Normal cognitive ageing processes and mild cognitive
impairment are not discussed in this article, although they
are often considered to be precursors of dementia [13]. The
focus is on senile dementia, which has its onset approxi-
mately at the age of 65 [11].

1.2 Course and symptoms

Most forms of dementia have a gradual onset. As a result,
distinguishing between general cognitive ageing and early
mild dementia is challenging. Defining the transition from
normal cognitive ageing to the early stages of cognitive
disease is difficult [13]. While individuals with normal cog-
nitive ageing can compensate for the cognitive losses and
can act independently [14], dementia is characterised by a
more rapid, progressive decline in cognitive performance.
This is apparent in areas such as orientation, communica-
tion skills, attention, and concentration [29, 30]. Moreover,
almost all forms of dementia are accompanied by varying
psychological well-being and behavioural changes, includ-
ing depressive symptoms, anxiety, sleep disorders, delu-
sions or aggression [9]. Depending on the specific form of
dementia, other symptoms, such as speech disorders,
mood swings, motor impairments or hallucinations may
occur as well. The broad range of symptoms makes it dif-
ficult to accurately diagnose dementia and determine its
severity. In addition, distinguishing the core psychological
symptoms of dementia from those of other underlying dis-
eases is difficult [9].
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2. Methods
2.1 Data and data collection

It is common to use either population-based epidemiolog-

ical surveys or health claims data from statutory health
insurance companies to analyse dementia. Standardized

neuropsychological tests are commonly used in epidemi-

ological surveys to measure cognitive impairment and
investigate the causes of diseases [15, 16]. The scientific
use of these surveys has limitations due to their low case
numbers, particularly when considering subgroups (e.g. by
age, gender). There are also representativeness issues due
to sample recruitment or different diagnostic procedures
by physicians. Additionally, people who are in poor health
and residents of care institutions are often excluded [17].
Health claims data are produced during the standard

delivery of healthcare and nursing care. Physicians gen-

erate these data while billing their medical services to the

healthcare insurer. Although health claims data are col-

lected without any scientific intent, they permit tracking
the complete disease and healthcare utilisation of a large

number of individuals over time. This includes individu-
als residing in private households and nursing homes [18].
Diseases are usually recorded using the ICD-10 classifi-
cation system. However, health claims often do not com-
prise clinical information and external validation of diag-

noses is not possible. Furthermore, they are subject to
legal changes.

The epidemiological measures of dementia in this arti-
cle are based on anonymised claims data from the Allge-

meine Ortskrankenkassen (AOKs), the largest statutory
health insurance provider in Germany. This data covers
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approximately one third of the total population, which is
equivalent to 26.8 million insured individuals. The AOK
data includes payments made to certified physicians for
outpatient care (according to §295 para. 2 SGB V) and
inpatient care (according to {301 para. 1 SGB V). The fol-
lowing ICD-10 codes were used to register cases of demen-
tia: G30, G31.0, G31.82, G23.1, Foo, Fo1, Fo2, Fo3 and Fos.1.
This article does not distinguish between different types of
dementia, as a significant proportion of diagnoses were for
non-specific dementia (Fo3). Previous studies have indi-
cated that AOK data is appropriate for estimating the preva-
lence, incidence, and trends in dementia over time [19].

2.2 Estimation of incidence and prevalence

Prevalence and incidence are the most important epidemi-
ological measures for describing the extent of a disease.
Prevalence refers to the proportion of current cases of a
disease in a total population during a specific period of
time. Incidence is the rate of new cases of a disease among
the healthy population who are at risk of acquiring the dis-
ease within a specific timeframe [20]. The current preva-
lence estimates are based on a 2.2% random sample of
individuals aged 50 years and over, insured by AOK in the
year 2014. Incidence estimates were produced by following
individuals from the base year until 2019.

2.3 Forecasting the number of dementia patients
Forecasting models for predicting the future number of

dementia patients take into account changes in population
structure, life expectancy and the prevalence of dementia.
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Based on age-specific dementia prevalence (see 3.1 Preva-
lence and incidence) and the 15th Coordinated Population
Projection of the Federal Statistical Office (variants:
G2L2W2 — moderate increase in life expectancy, G2L3W2
— large increase in life expectancy [21]), we projected the
number of dementia patients aged 65 and older in Ger-
many until 2070. To achieve this, we used the moderate
migration scenario for the population projections (W2)
and two different scenarios for the development of demen-
tia prevalence: The status quo scenario (S1.1 and S1.2)
assumes a constant disease prevalence with increasing
life expectancy, while the prevention scenario (S2.1 and
S2.2) assumes a reduction in age-specific disease preva-
lences by 1% per year.

2.4 Disease burden of dementia

The impact of dementia on population health was calculat-
ed using data from the BURDEN 2020 project at the Robert
Koch Institute (RKI). To represent the burden of disease,
the disability-adjusted life years (DALY) indicator was used.
This indicator combines the years of life lost due to death
(YLL, years of life lost, known as the mortality component)
and the years lost due to health impairment (YLD, years
lost due to disability, morbidity component) within the
population [22]. YLL represent the gap between the dis-
ease-related age at death and the age-specific remaining
life expectancy. YLD is derived by combining the disease
prevalence with the disability weight, which indicates the
degree of impairment. Consequently, one DALY equals one
year of healthy life ‘lost’.

FOCUS

The AOK data were also used to calculate the YLD
related to dementia in this article [22]. The cause of death
statistics were used to calculate the YLL [22, 23]. The cause
of death statistics show the basic illness (underlying cause
of death) for each deceased person. However, there are
also direct (the last illness that was directly fatal) and con-
tributing causes of death [24]. Diseases such as heart attack
or lung cancer are more directly associated with death than
dementia. Therefore, these diseases are recorded more
accurately as the underlying cause of death. In contrast,
dementia is often regarded as a contributing cause of death,
which means that dementia is not fully recorded in the
cause of death statistics [25]. This, in turn, may resultin an
underestimation of the overall burden of disease caused
by dementia.

3. Epidemiology of dementia
3.1 Prevalence and incidence

In 2014, the prevalence of dementia at age 65 and older
was 10.3% in Germany, and was 1.7% in the group of 65
to 69 years of age. It rises exponentially with increasing
age, doubling roughly every five to six years until the age
of 80 to 84. From age g5, the prevalence stabilises at a high
level (Table 1).

From 2014 to 2019, the incidence of dementia at age 65
and older was 2.4 new cases per 100 person-years. The
incidence is characterised by an exponential increase with
age (Table 1). In the age group of 65 to 69 years of age,
there were 0.4 new diagnoses per 100 person-years in men
and women combined. This number increases with age,
up to 11.3 (men) and 11.9 (women) in the group of 95 years
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Table 1

Age-specific prevalence of dementia per 100
persons in 2014 and age-specific incidence

of dementia per 100 person-years in 2014—2019
(from age 65), Germany

(n=83,504 women, n=55,958 men)

Source: Sample from health claims data of all
persons insured with AOK 2014—2019

Population ageing
contributes to an ongoing
increase in the number
of dementia patients.

Figure 2

Forecast of the number of dementia patients
aged 65 and older in Germany by 2070
(n=83,504 women, n=55,958 men)

Source: Sample from health claims data of
persons insured with AOK 2014—2019 and
15th Coordinated Population Projection

of the Federal Statistical Office [21]

Journal of Health Monitoring 2023 &(3)

Dementia in Germany: epidemiology, trends and challenges

Age Prevalence Incidence
group Women| Men| Total Women| Men| Total
65-69 years 1.6 1.9 1.7 0.4 0.4 0.4
70—-74 years 3.7 4.1 3.9 1.0 1.1 1.1
75-79 years 7.4 7.9 7.6 2.0 23 2.2

80—84 years 15.6 14.5 15.2 3.9 3.6 3.8
85-89 years 25.0| 212 23.9 6.2 6.2 6.2
90-94 years 36.5| 289| 35.0 9.5 9.0 9.4
=95 years 435 337 421 11.9 11.3 11.8
Total 11.8 8.2 10.3 2.7 2.1 2.4

and older. Gender differences in the prevalence can be
explained by higher mortality rates among men, which leave
only the healthiest individuals to survive into old age.

3.2 Forecasts

Previous forecasts up to 2060 indicate that there will be a
decline in the number of dementia patients from around
2050, when the large baby boomer cohorts (born in the
1950s and early 1960s) will be 85 years of age or older [4].

Even when taking into account the increase in life expec-

tancy, at this high age mortality is high and remaining life
expectancy low [26], so that the contribution of this large
cohort to the total prevalence at age 65 and older will get
progressively smaller over time [26]. In the present status
quo scenario, the number of dementia patients aged 65
and older will increase from an estimated 1.8 million in
2025 to 2.8 million (scenario S1.1) or 2.6 million (scenario
S1.2) in 2055 (Figure 2). Thereafter, there will be a further
sharp increase when, from 2055 onwards, the children of
the baby boomers (born between 1980 and 1995) enter the
age groups with high prevalence of dementia. By 2070, the
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number of dementia patients will increase to 3.0 million
(S1.1) or 2.7 million (S1.2). If the prevalence of dementia
can be reduced by an average of 1% per year, the number
of dementia patients would increase to a maximum of 2.2
million (S2.1) or 2.0 million (S2.2) in 2050. Subsequently,
the number would drop again to 1.9 million (S2.1) or 1.7
million (S2.2) persons in 2070. Despite inherent uncertain-
ty and various influencing factors, such as migration, pan-
demics, and changes in mortality patterns, projections for
2070 suggest that the number of dementia patients will
still increase after the baby-boom generation has passed
unless preventive measures are implemented or new ther-
apies are developed.

No. of dementia patients, in millions
3.5+

3.0 1
2.5
2.0 1

1.5

/r

[ I I I I I I I I I 1
2025 2030 2035 2040 2045 2050 2055 2060 2065 2070
Year

S1.1 - Status-quote scenario with high increase in life expectancy
—=— S1.2 - Status quo scenario with moderate increase in life expectancy
S2.1 - Prevention scenario with high increase in life expectancy
—e— S2.2 - Prevention scenario with moderate increase in life expectancy
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Cognitive, motor, and
psychosocial symptoms
associated with dementia
reduce the quality of life
and impair the ability

to live autonomously.

Figure 3

Burden of disease (DALY per 100,000 persons
by YLL and YLD) of dementia with increasing

age and by gender in 2017

Source: Robert Koch Institute, special analysis
of the BURDEN 2020 study
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3.3 Mortality

Dementia patients have higher death rates and a shorter
life expectancy than those who are not afflicted by demen-
tia. In a Swedish study, the average survival time of demen-
tia patients is 4.8 years in the age group of 75 to 84 years of
age and 3.8 years in the age group of 85 years and older [27].

The progressive health decline during the course of dis-
ease increases the risk of falling, multimorbidity and infec-
tions. Pneumonia, urinary tract infections, bone fractures
or organ failure, for example, occur more frequently in per-
sons with dementia, which increases their mortality risk.
As a result, in the period from 2014 to 2017, dementia was
the most common disease at the time of death among
women aged 70 years or older and the fifth most common
disease among men. In 2060, dementia will maintain this
position among women and become the second most com-
mon disease at the time of death among men, as illustrated
by a study for Germany based on AOK claims data for the
years 2014 to 2017 [28].

FOCUS

3.4 Burden of disease

The burden of disease increases sharply with age for both
women and men. On average, 100,000 men 65 to 69 years
of age lost 590 years of life due to dementia (health impair-
ment and death, DALY), compared to 458 years in women
of the same age. At age 95, the number of years lost to
dementia (DALY) increases to 18,509 years per 100,000
women and 14,649 years per 100,000 men (Figure 3). It
is also evident — despite the potential under-reporting of
dementia as a cause of death, as only the underlying cause
of death is taken into account for the calculation (see
Chapter 2.4) —that a larger share of the burden of disease
is attributable to deaths due to dementia (YLL). The pro-
portion due to dementia-related disability (YLD) is lower
for all age groups. Deaths account for almost two-thirds
of the disease burden in individuals aged 65 and older
(women: 62.3 %, men: 63.8 %), while health impairment
measures approximately one-third (women: 37.7 %, men:
36.2%).

Women Age group Men
EPE I 63204 295 years SR 00762
5,067.8 90-94 years 4,683.1
3,831.7 85-89 years | 3,432.3 AT

WL, 224.0) 30-84 years p o771, ENE:

(1,576.7;931.6) I
(753.4;423.7)

75—-79 years

B (1,848.7; 969.3)

70-74 years |\l (892.2; 489.8)

(280.2;177.7) ] 65-69years | (359.0; 230.8)

20,000 16,000 12,000 8,000 4,000 0
YLD (2nd value in brackets) I YLL (st value in brackets)

0 4,000 8,000 12,000 16,000 20,000
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Figure 4

Total burden of disease (DALY per 100,000
persons) for the most common causes of
burden of disease by gender at age 65+
Source: Robert Koch Institute, special analysis
of the BURDEN 2020 study (ranking based
on selected important causes of

burden of disease, see [22])

Dementia is linked to
substantial costs to society
because of the considerable
requirement for care.
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Women
Coronary 576166
heart disease
Dementia —u 3,722
Stroke = 3,037
Diabetes —2,847
COPD 2,622
Lower back pain —2,554
Breast cancer 72,362
Lung cancer #1,896
Hypertensive cardiac disease 1,641
Colorectal cancer 41,509
Depressive disorders 57,256
Neck pain (975) —
Anxiety disorders (960)
Lower respiratory infection (818) *
Headache (412) H
Traffic accident (115)

Other traffic accident (4)
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Men

Coronary
heart disease
Lung cancer

COPD

Diabetes

Dementia

Prostate cancer

Colorectal cancer
Lower back pain

IWAEY Lower respiratory infection

Hypertensive cardiac disease

Depressive disorders (569)

Neck pain (532)

Anxiety disorders (472)

Headache (382)

Traffic accident (196)

Other traffic accident (11)

12,000 10,000 8,000 6,000 4,000 2,000 0

In 2017, the dementia-related burden of disease in the
group of 65 years of age and older was 3,722 DALY per
100,000 persons for women and 2,972 DALY per 100,000
persons for men (Figure 4). When comparing the burden
of disease for different illnesses, coronary heart disease
resulted in the highest number of years of life lost for both
women (6,166 DALY) and men (10,656 DALY). Dementia
ranked second for women (3,722 DALYs) and sixth for men
(2,972 DALYs) among the major causes of burden of dis-
ease selected herein (Figure 4).

0 2,000 4,000 6000 8000 10,000 12,000
3.5 Costs

Due to the high need for care and the high multi-morbid-
ity, dementia is one of the most expensive group of dis-
eases from the age of 65. The direct medical and non-med-
ical costs of illness borne by the health and care insurance
companies make up only a small fraction of the total costs.
Of greater importance are the indirect costs for nursing
and care: A total of 75% to 80% of the illness costs of
dementia are accounted for by lost income and tax loss-
es due to informal care [17, 29]. Informal care is usually
provided without payment by family care givers, friends,
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Lifestyle factors play a critical
role in determining the risk
of dementia and may offer
strategies for prevention.
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neighbours or other non-trained care givers in the domes-
tic environment of the person in need of care [29]. It is an
important cost factor especially when care givers reduce or
terminate their employment to be able to provide care [30].

Because the costs associated with dementia occur in
a variety of settings and are not fully captured, such as
lost income for caregivers, they must be estimated. These
estimates are based on assumptions and therefore vary
to some extent. According to a comprehensive meta-anal-
ysis, the direct annual cost of dementia for people aged
65 and older in 2016 was approximately €34 billion for
health and care insurance companies, including expendi-
tures on, prevention, treatment, and rehabilitation, and
an additional €73 billion in costs to society as a whole,
mainly due to informal care. The costs of informal care
only consider services that result in a loss of productivity,
for example when employed persons reduce their work-
ing hours to provide care. It is expected that these costs
will rise to € 9o billion (direct costs) and €195 billion (indi-
rect costs) by 2060. The average annual direct cost per
dementia patient is about €20,658 for the health insur-
ance and € 44,659 for society as a whole. Compared to
individuals without dementia, the yearly excess costs per
person are €11,205 for the health insurance and €33,188
for the society as a whole [31].

4. Risk factors and prevention
4.1 Risk factors

Dementia develops over the course of decades and some-
times manifests long before symptoms become apparent.
The diverse forms of dementia also contribute to the fact
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that around 60% of dementia cases are still unexplained
in terms of their causes, as indicated by the Lancet Com-
mission on dementia prevention, intervention, and care. This
implies that a substantial portion of the factors that increase
the risk of dementia is still unknown [32]. Around 40 % of
the dementia cases are therefore attributable to risk factors
over the entire life course and could thus be prevented
(Figure 5). An international meta-analysis identified 26 risk
factors for dementia [33]. Notably, the risk factors identified
for Europe largely overlap with those highlighted by the
Lancet Commission. Apart from age and gender, social,
lifestyle and health-related factors, e.g. other diseases, are
important dementia risk factors [32]. They collectively con-
tribute to the risk of dementia and provide crucial founda-
tions for preventive measures.

Educational level is an important predictor of overall
health and dementia, with individuals with high education
having a lower risk of dementia. This association has been
attributed to two indirect pathways: better educated indi-
viduals often have healthier lifestyles and education
increases cognitive reserve capacity, which allows for com-
pensation of the cognitive decline [34, 35].

In middle age (45— 65 years), hearing loss has the great-
est impact of all identified risk factors: Approximately 8 %
of dementia cases could be prevented [32]. Presumably,
secondary effects, such as depression or social isolation,
may explain this association, at least in part [36]. The Lan-
cet Commission on dementia prevention, intervention, and
care also identified traumatic brain injury, hypertension,
heavy alcohol consumption and obesity as relevant factors
in midlife [32]. Studies in Germany corroborate all these
risk factors [37-39].

[ |«[57] ]



Journal of Health Monitoring

Figure 5

Risk factors of dementia; percentages illustrate
the possible decrease in dementia prevalence
if the corresponding risk factor were eliminated
Source: own presentation according to [32]

Society, healthcare,
medicine, and politics must
develop viable solutions to
address the increase in the
number of dementia
patients, including finding
suitable care options.
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Childhood and Middle age High age
adolescence
Smoking 5%  Social isolation 4% Air pollution 2%
Depression 4% Physical inactivity 2%  Diabetes 1% Known risk
factors that
Hearing impairment 8 % High blood pressure 2% Obesity 1% can be changed
Traumatic brain injury 3%  High alcohol consumption 1% 40%

Low level of education 7%

At advanced age, about 5% of the dementia cases are
due to tobacco use [32], while another 4% each are due
to depression and social isolation. Physical inactivity,
which is closely linked to risk factors mentioned above,
explains another 2% of all dementia cases. Even some
limitations in mobility, for example disturbances of the
gait pattern [40] or injuries to the lower extremities [41],
might be associated with an increased risk of dementia.
Diabetes accounts for 1% of all dementia cases, with
numerous studies showing the significance of this meta-
bolic disease in the onset of dementia [39, 42, 43]. Envi-
ronmental factors, measured as air pollution, have also
been demonstrated to affect cognitive performance [44].
Structural characteristics such as regional differences in
wealth can also contribute to differences in the risk of
dementia [35]. One study for Germany shows that about
30% of Alzheimer’'s dementia cases were attributed to

Unknown risk factors 60 %

seven risk factors, namely diabetes, high blood pressure
and obesity in middle age, depression, physical inactivity,
smoking and low educational level [45].

Other studies showed that cardiovascular diseases such
as strokes and coronary heart disease, as well as elevated
blood cholesterol levels (hypercholesterolaemia) [39, 46,
47] may increase the risk of dementia. Also drug therapies
used for other diseases, for instance, antipsychotics, uro-
logical drugs, or psychostimulants [37] are linked to a higher
risk of dementia. On the other hand, some drugs may even
have a protective effect and might be associated with a
lower risk of dementia [48]. According to recent research,
another factor that could influence cognitive health might
be the interaction between the central nervous system and
the gut microbiome, although the underlying mechanisms
are not yet fully understood [49].
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It should be borne in mind that many of the effects may
be indirect as well as direct, and that risk factors may inter-
act. In particular, the presence of multiple risk factors
adversely affects the risk of dementia [50].

4.2 Prevention

Effective dementia prevention thus requires above all the
reduction of lifestyle-related impairments and pre-existing
conditions [51]. A healthy lifestyle, including a balanced diet,
a healthy body weight, avoiding alcohol and smoking, can
achieve this. Promoting physical activity is especially impor-
tant in this context because it accounts for about two out
of ten Alzheimer’s dementia cases in Germany, making it
one of the most influential factors in reducing the risk of
dementia [45]. Furthermore, reducing and diagnosing
dementia-related illnesses, such as hearing loss, depres-
sion, high blood pressure, and diabetes, early and treating
them appropriately can help prevent dementia. It should
be noted that some studies presume complete elimination
of risk factors [32] or a strong decrease in risk factor preva-
lence [45]. Thus the actual prevention potential might be
overestimated. Using the example of type 2 diabetes in the
age group of 75 and older, a study based on AOK data from
2014 shows that a 1% reduction in this disease alone could
reduce the number of dementia cases by about 30,000 in
204o0. If the incidence of dementia among diabetics was
successfully reduced by just 1%, 220,000 dementia diag-
noses could be prevented [43]. International studies high-
light that promoting stimulating cognitive, physical, and
social activities could potentially have a strong prevention
impact [52, 53].
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At the societal level, social inclusion, reducing environ-
mental stress and regional economic inequality, as well as
increasing educational attainment have shown promise in
the prevention of dementia. The latter also includes formal
education as well as maintaining cognitive performance in
old age, e.g. through lifelong learning or memory training.
Combining multiple protective factors and reducing risk fac-
tors over the course of life simultaneously has a particularly
beneficial effect [54]. Almost all protective factors have in
common that they can reduce both the risk of dementia and
the risk of severe disease progression [47]. Since even mild
cognitive impairment can be associated with an increased
risk of dementia [55], early diagnosis and treatment of demen-
tia is also proving to be an important element in the delay
of the severity progression of the disease [56, 57].

5. Care
5.1 Care options

While the development of new antibody therapies is rais-
ing cautious hope for a therapy for dementia [58, 59], at
this time there are no drugs that can effectively prevent or
slow down the disease. Therefore, the focus is on measures
for long-term care as well as for improving the quality of
life, for maintaining social, cognitive and everyday abilities
and for delaying the progression of the disease. In the mild
stage of the disease, non-drug therapies such as cognitive
training, occupational and physiotherapy and psychosocial
interventions can promote well-being and maintenance of
function. This is one of the reasons why a number of inno-
vative life management services for people with dementia
have been developed in recent years.
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Infobox 2
National dementia strategy

The recommendations for action for the global
handling of dementia contained in the Global
action plan on the public health response to demen-
tia 2017-2025 of the WHO have been taken into
account for Germany in the National Dementia
Strategy (www.nationale-demenzstrategie.de). The
strategy comprises a total of 162 measures and 27
sub-goals in four fields of action:

» Developing and establishing structures for
social participation of people with dementia
at their place of residence

» Providing support to people with dementia
and their relatives

» Advancing medical and nursing care for
people with dementia

» Promoting excellent research on dementia

The 162 measures of the National Dementia
Strategy are designed to contribute to improving
the living situation, everyday life, social partici-
pation and healthcare and nursing care given to
dementia patients and their relatives. This
includes, for example, new social spaces and
mobility concepts, raising public awareness, new
housing concepts, (expanded) counselling ser-
vices for dementia patients and their relatives,
strengthening and improving care, and in-depth
dementia research [68].
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5.2 Provision of care

A total of 90 % of dementia patients require end-of-life care

due to the loss of function caused by the disease. There-

fore, dementia is one of the main reasons for requiring care

[29]. Coping with the need for care is predominantly a pri-

vate and familial matter: the majority of the dementia
patients live at home, and about two thirds of them receive
informal care from close relatives [31, 60].

This form of care applies mainly to younger dementia
patients or those in an early, mild stage of the disease. Most

dementia patients prefer family care [61] and it is an essen-

tial pillar of the provision of care in Germany. However,
informal care is also associated with high societal costs

and health, mental and financial burdens for the care giv-

ers, typically spouses, children or other family members.
Women bear a significantly higher burden of care [29, 31,
62, 63].

People with dementia require care for longer periods
and have higher demands and burdens than those without
dementia due to core and psychosocial symptoms [64].
Professional outpatient or inpatient care is usually only
sought when the disease becomes more severe [65]. There

is already an imbalance between the demand for and sup-

ply of care, which is expected to increase in the future.

According to forecasts, the number of people with statu-

tory health insurance who are in need of long-term care
will increase from about 3.3 million in 2017 to about 5.1
million in 2060 [66], and the number of the recipients of
informal care increasing from 3.1 million to 4.1 million [67].
Professional outpatient care is expected to increase from

0.9 to up to 1.4 million persons in need of care, and insti-

FOCUS

tutional care is expected to increase from 0.8 to up to 1.3
million persons [67]. These figures will peak in 2050, but
could be significantly reduced by improvements in mor-
bidity, mortality and risk factor development. To meet the
growing demand for care, the number of professional care
workers in the outpatient and inpatient sectors would need
to increase by about 394,000 persons (from 586,000 in
2017 to 980,000 in 2060) [66]. However, the increasing
demand for care is offset by a decline in the available care
workers of about 20 %, and the informal care potential in
the population, i.e. the number of potential informal care
givers, is also expected to increase less strongly than the
demand for care [67].

5.3 Recent programmes and offers for care and support

Various services that are sensitive and responsive to the
needs of individuals with dementia and that complement
therapy and nursing care have been developed recently.
These services can enhance the well-being of dementia
patients by preserving their participation and autonomy.
They are often regional or temporary social structures and
have a significant impact on the everyday life, e.g. demen-
tia gardens, animal-assisted interventions, musical and
artistic activities or sports groups [69]. Digital or technical
aids, on the one hand in the form of online self-help groups
or dementia podcasts, on the other hand as support in
home care, e.g. in the form of tracking devices or security
measures such as cooker detectors or key finders, can pro-
mote the exchange between those afflicted as well as their
integration into the non-afflicted society. Such measures
can also delay the need for institutional care [69, 70].
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Residential projects also enable people with severe illness
to live together independently, within a secure environment
outside of inpatient or nursing homes. Residential groups,
including those tailored to specific groups such as demen-
tia patients with a migration history or homosexual demen-
tia patients, promote social interaction and have been linked
with enhanced quality of life and cost efficiency [71].

Local dementia networks are a cooperation of interdis-
ciplinary medical, nursing and social services that provide
a networked spectrum ranging from counselling and diag-
nostics to therapeutic support. As such, they partly enable
holistic care and create an interface for dementia patients
receiving outpatient care, their relatives and other actors
[72]. Studies show the effectiveness of these networks, e.g.
with regard to better pharmacological and medical care [73].

6. Conclusion and outlook

Dementia is a significant health issue in Germany and pos-

es a major challenge not only for individuals, but also for
society, nursing care and medical care. This challenge is
expected to continue to grow in the upcoming decades due
to demographic ageing, also depending on medical and
health developments. Short-term migratory movements
may affect the number of future dementia patients, even
though large migratory flows are less frequent in older age
groups. Since there is no cure for dementia at this time,
even good prevention could at best compensate for the

effects of the progressive ageing of society on the occur-
rence of dementia. Consequently, the health and care sys-

tem, as well as society, should develop solutions that meet
the needs of the increasing number of dementia patients.

FOCUS

Efficient and comprehensive dementia diagnosis, treat-
ment, care and support are crucial for mitigating the impact
of dementia on individuals and the society as a whole [51].
Medical care for dementia patients is based on four pillars
affecting the disease’s progression and impact: early diag-
nosis, thorough symptom and impairment assessment, pre-
cise staging and monitoring, and tailoring of therapies [47].
Diagnosis, also with a view to the severity of the disease, is
often inaccurate due to the broad and unspecific clinical
symptoms [47] — which means that treatment options can-
not be fully exploited. Dementia patients usually receive
comprehensive medical care from neurologists and general
practitioners, but diagnostic work-ups in the early stages of
the disease and interdisciplinary treatment have so far been
subject to limitations [30, 74]. Approaches for further devel-
opment are therefore evident in integrated care and in
improving basic knowledge about dementia that is conveyed
in medical and nursing training [75]. However, this requires
a higher utilisation by those afflicted at an early stage, when
early and unspecific symptoms become manifest [57].

Due to the reduced informal and formal care potential
and the increasing demand for care, changes in the care
sector are still necessary. Informal care givers need support
[51], as legal, social, emotional and financial services can
alleviate the burdens of care giving. Telemonitoring and
telemedicine are appropriate for improving the medical
monitoring and effectively assessing the progress if dis-
ease, even in a home environment. With regard to institu-
tional care, alternative care settings, such as innovative
forms of housing or technical aids, have been shown to
improve the conditions for both care givers and dementia
patients [69, 70].
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However, dementia is not solely a medical problem,
but also a societal concern. This relates to the growing
demand for informal care as well as the public visibility

of dementia patients and their social integration. The stig-

mata and fears associated with the disease among the

population and those afflicted contribute to social exclu-

sion [76]. What seems desirable in this regard is greater
acceptance of and sensitivity for the disease and a broader
general understanding of dementia in society [51], as well
as early education about the course of the disease and
possible encountering strategies between those who are

afflicted and those who are not. This could reduce uncer-

tainties and ambiguities experienced by patients and their
relatives, especially at the onset of the disease [68]. In the

further course of disease, a dementia-sensitive environ-

ment is needed, that not only recognizes the behavioural

changes and communicative, motoric-cognitive impair-

ments associated with the disease, but also provides a
supportive and safe environment [68, 69]. Both factors
could help maintain the autonomy and quality of life, and

thus also reduce the progression of disease and depend-

ency on care. Civil society initiatives can help address
these needs and may serve as an essential supplementary
approach [69]. Studies have shown the efficacy of such

innovations for dementia patients [70, 71]. However, cer-

tain groups, such as dementia patients in structurally
weak areas, those with a migration history, or in an
advanced stage of the disease, may not be adequately
reached by these services [69]. Therefore, it is important
to establish existing services throughout Germany and in
a structured manner, and to promote new services for
specific target groups [68, 69].

FOCUS

At the societal and individual level, there is still a need
to raise awareness of the risk factors of dementia. Living a
healthy lifestyle has potential to decrease not only the risk
of dementia but also the likelihood of other illnesses [77].
It is essential to not only consciously evaluate one’s life-
style but also minimize health disparities [77]. By adopting
preventive measures, the healthcare system could reduce
the cost of treatment and care relating to dementia while
providing benefits.

Although dementia and the afflicted individuals have
become more present in society in recent years, the public
remains unaware of the available services and strategies.
The National Dementia Strategy, which considers the var-
ious actors and provides a framework for action, is a com-
prehensive set of measures that was introduced for the
first time in Germany. The promotion of in-depth dementia
research within the National Dementia Strategy, for exam-
ple through measures for basic and epidemiological
research, can provide important new insights into the var-
ious forms of dementia, their risk factors and their impact
[68]. However, representative data are currently lacking to
adequately represent the diversity of the populations.
Minorities, such as ethnic or gendered minorities are only
rarely taken into consideration [78]. The health claims data
used herein are also subject to bias. For example, those
insured by the AOK have a lower socioeconomic status and
a higher morbidity rate on average compared to others with
statutory or private insurance [79]. Furthermore, the health
claims data are primarily compiled for billing purposes,
rather than for epidemiological analyses. The documented
diagnoses thus only partially reflect the epidemiological
disease development at the population level, because they
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only record persons who have consulted a doctor and had
a diagnosis made. On the one hand, coding errors and
false-positive diagnoses can occur, on the other hand, cases

of dementia in their early stages are sometimes not diag-

nosed at all [28, 43]. To plan effectively, gain better insights
into dementia’s development, identify options for action,
and provide efficient care to dementia patients collecting

more clinical, epidemiological, and population-based rou-
tine and survey data is necessary for the future. Consider-

ing recent research directions, additional information, such
as biomarkers, should be included [78]. From the point of
view of research and in the interest of patients, greater
transparency and availability of already existing data
sources as well as the integration of new data sources, for
example information from electronic patient records, are
desirable and urgently needed.
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