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Health in old age – status quo, challenges, and opportunities

Health monitoring of the older society is of growing socio- 
political relevance for several reasons. In the course of cur-
rent demographic developments, a significant increase in 
the number of older people can be expected in the coming 
decades. In particular, the very old (85+ years) belong to the 
fastest growing group. This is accompanied by increasing 
morbidity at the population level, with mental and neurode-
generative diseases in old age, such as dementia, being the 
most common [1]. The trend, that the need for care and nurs-
ing will increase in old age, is evident [2]. Against this back-
ground, the prevention and specific treatment of common 
diseases among older adults, especially dementias, repre-
sent a major challenge and an important task.

Current epidemiological data and research findings on 
the health situation of older people are indispensable for 
federal health reporting in order to explore prevention and 
treatment potentials and thus enable specific support. The 
epidemiological longitudinal study Gesundheit 65+ was 
launched to examine the health situation of old and very 
old people in Germany. In this issue, Fuchs et al. initially 
present the study and its objectives, contents and imple-
mentation. With Gesundheit 65+, a nationwide popula-
tion-based health study with the target group of the Ger-
man older population and a special focus on health 
limitations was realised for the first time to support the 
ongoing national health reporting. Based on this, Gaertner 
et al. present first study results of the baseline survey. In 
addition to the reported high level of life satisfaction, a 
number of indicators related to the living environment, 

activity and participation, as well as health functions were 
examined, and actual data were presented by means of 
prevalence calculations. Their findings provide an essen-
tial starting point for the derivation of policy and practice- 
related recommendations for action.

The review by Georges et al. provides a comprehensive 
overview of demographic developments, risk factors and 
care options for dementia in Germany. In old age, cogni-
tive disorders and dementia are among the most common 
disorders and have serious impact on individuals and the 
community. Consequences include increasing dependence 
in daily life, a growing need for support and care, institu-
tionalisation, functional limitations, mortality, need for care 
as well as high costs for the health care system. In the early 
stages of the disease, little support may be needed, which 
is often provided by partners or family as informal caregivers 
and people who give practical assistance. As dementia 
progresses, caregiver resources are often exceeded and 
formal care (such as domestic or day care) becomes nec-
essary to ensure that care needs are met. According to the 
latest predictions by the German Federal Statistical Office 
and only because of aging, the number of people in need 
of care in Germany will increase from around 5.0 million 
at the end of 2021 to around 6.8 million in 2055 (by 37 %). 
Most of the increase by 2055 will be attributable to very old 
people aged 80 and older in need of long-term care [2]. 

While in Germany and worldwide the number of people 
with dementia will increase in the future, at the same time 
some factors hold an enormous potential for prevention. 
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In this course, current research has identified potentially 
modifiable risk factors for dementia and investigated them 
in the context of interventions that address different risk 
factors simultaneously [3, 4]. Key factors include low edu-
cation, hypertension, hearing impairment, smoking, obe-
sity, depression, physical inactivity, and diabetes, as well 
as loneliness and social isolation in old age [5]. In a fact 
sheet, Wurm et al. present data on the prevalence of lone-
liness among older adults in Germany based on the Ger-
man Ageing Survey (DEAS), a nationally representative 
cross-sectional and longitudinal survey of persons aged 40 
years and older. Since loneliness and lack of social partic-
ipation can significantly increase the risk of dementia, the 
observation of loneliness rates forms a substantial starting 
point for the initiation of preventive measures, not least 
against the background of the ongoing consequences of 
the COVID-19 pandemic [6].

Based on the German Aging Survey, Wurm et al. explore 
in another fact sheet the question of how many older per-
sons in Germany hold an advance directive and what the 
determinants are. An advance directive, which contains the 
patient’s personal will regarding medical treatments and 
emergency situations, is of great importance in the context 
of care for older individuals. Regarding age effects, it has 
already been shown for very old GP patients aged 85 years 
and older that a substantial proportion have an advance 
directive and power of attorney for health care [7]. In con-
trast, this issue shows that there is room for improvement 
among younger old people.

Acknowledging the importance of health in old age, this 
issue of the Journal of Health Monitoring highlights the 
collaborative efforts needed to maintain and improve it. 

This is precisely why the United Nations has declared 
2021 – 2030 the Decade of Healthy Aging [8].
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Health status of the old and very old people in Germany:  
results of the Gesundheit 65+ study
Abstract
Background: The demographic change makes comprehensive health reporting on health at older age an important topic.

Methods: Gesundheit 65+ is a longitudinal epidemiological study on the health status of persons aged 65 and older in 
Germany. Based on a two-stage stratified random sample from 128 local population registers, 3,694 persons participated 
in the baseline survey between June 2021 and April 2022 (47.9 % women, mean age 78.8 years). Weighted prevalences 
for 19 indicators of the baseline survey are presented overall and by age, sex, education and region of residence. 

Results: Overall, 52.0 % of all participants of the baseline survey reported to be in good or very good health, and 78.5 % 
reported high or very high satisfaction with their life. This was in contrast to the large number of health/functional 
limitations whose prevalences ranged from 5.3 % for severe visual limitations to 69.2 % for multimorbidity. The health 
status of women was clearly worse than that of men, and the health status of persons aged 80 and older was worse than 
between 65 and 79 years of age. There was a clear educational gradient evident in the health status, but there were no 
differences between West and East Germany.

Conclusions: Gesundheit 65+ provides a comprehensive database for description of the health status of old and very old 
people in Germany, on the basis of which recommendations for action for policy and practice can be derived.

  PUBLIC HEALTH · SURVEILLANCE · AGE · INDICATORS · HEALTH MONITORING

1.	 Introduction

In recent decades, significant changes in the population 
structure have become apparent throughout the world: The 
proportion of older people is on the rise, while the propor-
tion of younger people is decreasing. According to the Fed-
eral Statistical Office, the proportion of the total population 
of Germany that is of age 65 and older has risen from 15 % 
in 1991 to 22 % in 2021; the proportion of very old people 
aged 85 and older has also increased [1]. It can be presumed 
that the proportion of older people in society will keep 

increasing [2]. The current life expectancy in Germany in 
2020 for women and for men is 83.2 years and 78.3 years, 
respectively, and will rise, albeit at a slower rate due to flu 
epidemics and, from March 2020, the COVID-19 pandem-
ic [3]. Ageing is associated with a number of health challeng-
es, including an increased likelihood of illness and a decline 
in physical and cognitive function. This is associated with 
limitations in coping with everyday life and a possible need 
for assistance and care [4, 5]. Accordingly, the health status 
of old and very old people in Germany is increasingly com-
ing into focus. Moreover, during the COVID-19 pandemic it 
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became clear that important information on the health sta-
tus of old and very old people was not available during the 
pandemic [6]. Monitoring the health status of older people 
is therefore relevant in many respects, e.g. for planning 
additional health care needs, early prevention measures 
while ensuring equal opportunities and participation, and 
to future pandemic preparedness.

The ‘Global Strategy and Action Plan on Ageing and 
Health 2016 – 2020’ of the World Health Organisation (WHO) 
identified measures for political leaders worldwide that are 
necessary to ensure that all people have the opportunity to 
live a long and healthy life [7]. This was in preparation for the 
‘United Nations Decade of Healthy Ageing (2021 – 2030)’ [8]. 
The outcome report indicated that major challenges remain 
to exist and that, in particular, more data on healthy ageing 
across the life course should be obtained. This includes infor-
mation on physical and cognitive functioning and greater 
standardisation of measurement data [9]. 

In Germany, the national health goal titled ‘Healthy Age-
ing’ was formulated in 2012 to strengthen the physical, 
mental and social resources of older people, to improve 
the management of age-associated health problems such 
as multimorbidity and dementia, and to increase the qual-
ity of medical and nursing care [4, 10]. The ‘Health in Ger-
many’ report of the Robert Koch Institute (RKI), in its chap-
ter ‘How healthy are older people?’, highlights the major 
importance of recurring primary data surveys through rep-
resentative sampling as a way to allow conclusions to be 
drawn on diseases and functional limitations and impair-
ments in everyday life [5]. 

The health status at old age comprises various compo-
nents that can be described through standardised mea

sures (indicators) [11]. These indicators should be formu-
lated appropriately such that they not only ensure a 
one-time description of the status, but are able to map 
changes over a period of time. Based on the models of the 
WHO and the International Classification of Functioning, 
Disability and Health (ICF), a concept for the classification 
of indicators was developed within the framework of the 
‘Improving Health Monitoring in Old Age (IMOA)’ project 
funded by the Robert Bosch Foundation from 2016 to 2018, 
which includes the health areas of ‘environmental factors’, 
‘activities and participation’ and ‘personal factors (i.e. 
health/functional resources)’. In these health areas, a set 
of indicators for description of the health status for the age 
group 65+ years was developed in a multi-stage structured 
consensus process, in which an interdisciplinary commit-
tee of experts was involved [12]; the following presentation 
is based on this set of indicators. 

Gesundheit 65+ (see Study on Health of Older People 
in Germany (‘Gesundheit 65+’): objectives, design and 
implementation) [13] and its baseline survey provide a data 
set that can be used to represent some of the core indica-
tors described in IMOA as well as other relevant indicators 
(e.g. visual, hearing and mobility impairments). This will 
contribute to the description of the health status of older 
people in Germany at the time of the COVID-19 pandemic, 
including their health resources and risks.

2.	 Methods
2.1	 Study design and sampling

As part of the RKI’s health monitoring programme, the 
nationwide, population-based, longitudinal epidemiological 

The Gesundheit 65+ Study 
Extension of the ongoing RKI monitoring  
by including the old and very old people with  
functional impairments.

Data holder: Robert Koch Institute

Objectives: Core component for a comprehensive 
public health monitoring in the 65+ population with a 
focus on subjective, psychosocial, functional aspects of 
health and closure of existing data gaps related to the 
health and well-being of older people during and after 
the COVID-19 pandemic. 

Study design: Longitudinal survey (baseline survey  
plus three follow-ups every four months; home visit 
examination parallel to the last follow-up). 

Statistical population: German-speaking persons aged 
65 and older who live in Germany and are registered 
there as their main place of residence

Sampling: Two-stage sampling procedure: 1) 128  
randomly selected municipalities and cities nationwide, 
2) stratified random sampling in the respective local 
population registers according to gender and two age 
groups (65 – 79, 80 + years of age).

Survey modes (mixed-mode): Paper-based or online 
questionnaire, interview by telephone or face-to-face

Proxy participation: Permitted

Consent by a legal representative: Permitted

Sample size: 3,694 participants, of which 2,175 were  
80 years of age and older

Total data collection period: June 2021 to April 2023

Data collection period of the baseline survey:  
June 2021 to April 2022

For more information, please visit 
www.rki.de/gesundheit65plus

https://www.rki.de/gesundheit65plus
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The contacting of the drawn individuals for the baseline 
survey and thus for study participation was done accord-
ing to the previously developed and tested sequential 
mixed-mode design [14]: written, telephone and face-to-
face. Since non-contacts were visited on site in the last step 
of contacting and this was not feasible in terms of person-
nel in all PSUs at the same time, the 128 PSUs were ran-
domly assigned into 32 routes with four PSUs each. These 
routes were then scheduled in an approx. 9-month route 
plan and persons were invited to participate in the study 
successively according to this plan. However, due to the 
pandemic in November 2021, face-to-face contacting and 
interviews had to be discontinued. A total of 12,248 people 
were invited to participate in Gesundheit 65+, and 7,904 
of the invited persons were 80 years of age or older. Of 
those invited, 307 had to be excluded from participation in 
the study for the reasons mentioned above. According to 
the ‘Standards of the American Association for Public Opin-
ion Research’ [16], the response rate 2 (i.e. including par-
tial surveys) was 30.9 % as a total of 3,694 persons partic-
ipated in the baseline survey. The majority of the participants 
participated by paper-based questionnaires (86.2 %) fol-
lowed by online questionnaires (7.5 %), face-to-face inter-
views (4.1 %) and telephone (2.2 %) interviews. In total, 
there were 327 proxy-participations.

2.2	Indicators

The content of the baseline survey included essential health 
concepts for old and very old people from the health areas 
of environmental factors, activities/participation and 
health/functional resources [17]. The selection of indicators 

study titled Gesundheit 65+ (Health 65+) was conducted 
between June 2021 and April 2023 to collect representative 
data on the health status of old and very old people in Ger-
many during the COVID-19 pandemic (Infobox). The target 
population comprised permanent residents of Germany 
aged 65 and older. People with insufficient knowledge of 
the German language and people who had died or moved 
away before the start of the study or were untraceable were 
excluded from the study. Participation was thus possible 
regardless of the health status of the invited person, e.g. 
persons in nursing homes or with limited capacity to pro-
vide consent were included. In order to also include old 
and very old people with functional limitations in the study, 
a study design that was previously tested for this age group 
was used for contacting and data collection [14, 15]. The 
baseline survey of the study was conducted using a mixed-
mode survey design of data collection modes (paper/online 
questionnaire, interview on the phone or during a home 
visit) between June 2021 and April 2022. In order to reduce 
barriers to participation in the study, assistance in partici-
pating by relatives or other close persons or proxy-partici-
pation was permitted. For a detailed description of the 
study including the longitudinal data collection with three 
follow-ups and a home visit examination over a period of 
12 months after baseline, see elsewhere [13].

The sampling was conducted in a two-stage, stratified 
cluster sampling procedure. In the first stage, 128 primary 
sampling units (PSUs) were drawn at random from all 
municipalities in Germany. In the second stage, within the 
PSUs, sex- and age-stratified random samples of the pop-
ulation in the age groups 65 to 79 years and 80 years and 
older were then drawn from the local registration registers. 

Gesundheit 65+ is a study  
on the health status of old 
and very old people in 
Germany, and also  
includes functionally 
impaired older people.
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Activities/participation
Limitations in activities of daily living were assessed 
through internationally established instruments of the 
European Health Interview Survey (EHIS) [23]. Five basic 
activities of daily living (intake of food, getting up or sitting 
down, dressing and undressing, using toilets, personal 
hygiene) were recorded following Katz et al. [24]. In addi-
tion, seven instrumental activities of daily living (preparing 
meals, using the telephone, going shopping, organising 
medication intake, doing light housework, doing occasion-
al heavy housework, taking care of finances and everyday 
administrative tasks) were used following Lawton and Bro-
dy [25]. For each activity, the participants were asked wheth-
er they would normally have difficulty performing that activ-
ity without assistance (response categories: no, some, a 
lot of difficulty, unable to do; additional category for instru-
mental activities only: not applicable (never tried or done 
this). If a lot of difficulty or impossibility to carry out the 
activity was reported at least once, this was defined to be 
a limitation in basic or instrumental activities of daily liv-
ing (yes vs. no). The additional response category of ‘not 
applicable’ was not counted as a limitation, and two miss-
ing values each were permitted.

Health/functional resources
The self-perceived general health was recorded by asking 
‘How is your health in general?’ (response categories: very 
good, good, fair, bad, very bad) [26, 27]. For the analyses, 
the response categories ‘good’ and ‘very good’ were com-
bined and compared to the other three categories. Self- 
reported 12-month prevalences of ten different age-relevant 
chronic diseases and health problems were recorded based 

was based, to the extent possible, on the health indicators 
for the population aged 65 and older previously developed 
in IMOA [12] and supplemented to include other important 
topics related to the health of older people (e.g. visual, 
hearing and mobility impairments). In order to lower the 
barriers to participation for very old or functionally impaired 
persons, the effort involved in responding in the survey 
was minimised as far as possible and, e.g. extensive instru-
ments were not administered. 

Environmental factors
Receiving long-term care benefits (Pflegegrad) was record-
ed by asking ‘Do you have a degree of care?’, and the 
responses were summarised in two categories (yes vs. no 
or application is pending). Regarding the provision of care 
to another person in the form of informal lay care, the par-
ticipants were asked whether they ‘currently took care of 
or looked after a person in need of care or who is serious-
ly ill’ (yes vs. no). Social support was measured with the 
Oslo-3 Social Support Scale [OSS-3, 18], a three-question 
instrument assessing the number of close persons, con-
cern and interest of other people, and receiving practical 
help from neighbours (range of the total score: 3 to 14). A 
total score of less than 9 was considered as low level of 
support (yes vs. no) [19]. Loneliness was assessed with the 
three-question Revised UCLA Loneliness Scale instrument 
[R-UCLA, 20, 21], which queried lacking companionship, 
feeling left out and feeling isolated from others (range of 
total score: 3 to 9). Loneliness was defined by a total score 
of 6 or more (yes vs. no) [22]. 
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Sensory and mobility limitations were recorded accord-
ing to the EHIS [23] using five questions: one question on 
vision, two questions on hearing and two questions on 
mobility. The response categories were identical for all 
questions (no, some, a lot of difficulty, unable to do). If 
participants reported at least a lot of difficulty in their vision 
even with glasses or contact lenses, this was defined as 
severe visual impairment. The coding for severe hearing 
or mobility impairments was done accordingly. Persons 
who reported at least a lot of difficulty hearing a conversa-
tion with another person (with a hearing aid, if applicable) 
in either a quiet (1st question) or noisier room (2nd ques-
tion) were coded as experiencing severe hearing impair-
ment. Mobility impairment was considered if the person 
reported difficulty walking half a kilometre on level ground 
without a walking aid (1st question) or walking up or down 
12 steps (2nd question). For all other responses or response 
combinations, no impairments were assumed.

Pain was recorded by asking about the intensity of pain 
during the past four weeks (response categories: none, 
very mild, mild, moderate, severe, very severe) [31]. Partic-
ipants reporting pain were asked how long the pain had 
been persisting [32]. Chronic pain was assumed if severe 
or very severe pain for at least six months was reported. 
Falls were recorded according to the recommendations of 
the PROFANE network [33] by asking ‘Have you fallen, 
tripped or slipped so that you lost your balance and landed 
on the ground or a lower level during the past 12 months?’. 
In the analyses, the next question on the number of falls 
was used to construct two variables, i.e. whether the par-
ticipant had fallen at least once or at least twice (yes vs. no 
in each case). Urinary incontinence in the past 12 months 

on a list according to the EHIS [23]. These diseases and 
health problems comprised 1. Hypertension (high blood 
pressure), 2. Coronary heart disease (incl. myocardial 
infarction or chronic symptoms secondary to myocardial 
infarction, angina pectoris), 3. Stroke (incl. chronic symp-
toms secondary to a stroke), 4. Hypercholesterolaemia 
(high blood lipids), 5. Diabetes, 6. Chronic bronchitis (incl. 
chronic obstructive pulmonary disease, emphysema), 7. 
Arthrosis, 8. Osteoporosis, 9. Lower back disorder or oth-
er chronic back defect, and 10. Depression. In addition, 
cancer was recorded by asking ‘Has a doctor ever diag-
nosed you with cancer?’ First, the total sum of the preva-
lent diseases and health problems was calculated from 
the responses given (range: 0 to 11). Up to seven missing 
values were permitted, as it was assumed that in the select-
ed list format, diseases which the participants were not 
afflicted by or which were unknown to them often remained 
without a response. Multimorbidity was defined as the 
presence of two or more diseases and health problems 
(yes vs. no) [28]. Depressive symptoms in the past two 
weeks were assessed with the two-question Patient Health 
Questionnaire (PHQ-2) instrument [29] on symptoms of 
little interest or pleasure in doing things, as well as feeling 
down, depressed or hopeless (range of total score: 0 to 
6). A total score of 3 or more was considered to indicate 
depressive symptoms (yes vs. no). General satisfaction 
with life was assessed by asking ‘How satisfied are you, all 
things considered, with your life at present?’ (response 
categories: 0 – completely dissatisfied to 10 – completely 
satisfied) following Richter [30]. Any score of 7 or more 
was considered to indicate high or very high satisfaction 
with life [12]. 
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of residence variable distinguished between the federal 
states of West and East (incl. Berlin) Germany.

2.4	Statistical analysis

First, absolute numbers and percentages were calculated for 
a sample description overall and by gender. Then, prevalences 
and 95 % confidence intervals (95 % CI) of all health indica-
tors were calculated overall and by the specified stratification 
variables and presented in a table or figure. Prevalences are 
estimates of the percentage of affected persons in the target 
group at a given time. Their precision can be assessed using 
confidence intervals – broad confidence intervals indicate 
greater statistical uncertainty of the results. Since subjective 
assessments were required for some indicators (i.e. loneli-
ness, depressive symptoms, satisfaction with life and sub-
jective memory impairment), only self-reported data from 
the invited individual and no data from proxies were taken 
into account for these indicators in the analyses. 

A weighting factor was calculated in order to correct the 
prevalences for deviations of the study participants from 
the target population of people aged 65 and older in Ger-
many as of 31st December 2020 with regard to gender, age, 
region and municipality size according to the BIK-10 clas-
sification [39]. In addition, the weighting factor took into 
account deviations in the level of education compared to 
the resident population of Germany based on the 2018 
Microcensus according to the International Standard Clas-
sification of Education (ISCED classification) [40].

All analyses were conducted using Stata/SE 17.0 (Stata 
Corp., College Station, TX, USA, 2017). In order to appro-
priately account for clustering by PSUs and the weighting, 

(yes vs. no) was evident if participants reported urinary 
incontinence or problems controlling their bladder [23]. 
Faecal incontinence was recorded by asking ‘Have you had 
difficulty holding or controlling your bowel movements in 
the past four weeks? (yes vs. no). Subjective memory 
impairment was evident if the participants reported wors-
ening of their memory and were worried about it [34]. 

2.3	Stratification variables

Information on gender, month and year of birth was pro-
vided from the registration data by the local population 
registers at the time of sampling. With regard to gender, 
the provision of a third gender was permitted, but no one 
used this option, so that a stratification for women and 
men was done in the analyses. Age in years was calculated 
using the date of birth and the day of participation in the 
survey. Two age groups were defined (65 to 79 vs. 80 years 
and older). There are several established classifications for 
determining the level of education [vgl. 35]. For the follow-
ing analyses, the Comparative Analyses of Social Mobility 
in Industrial Nations (CASMIN) classification [36, 37] was 
chosen to represent the educational level, as this classifi-
cation maps the specifics of the German tripartite school 
system quite well for the analyses and if applicable may 
better identify social inequalities. The CASMIN classifica-
tion distinguishes between low education (i.e. primary and 
low secondary education), medium education (i.e. inter-
mediate/high secondary education) and high education 
(i.e. tertiary education) on the basis of the highest level of 
school and vocational/professional education attained [vgl. 
auch 38]. In order to map regional differences, the region 
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There was a difference between women and men with 
regard to education: Women were more often assigned to a 
low level of education (54.5 % vs. 44.3 %) than men, and less 
often to a high level of education (15.0 % vs. 31.4 %) than men.

3.2	Health of older people in Germany according to the 
different health areas

The prevalences and the number of missing values of the 
selected health indicators are shown in Table 2 for the 
health areas of environmental factors, activities/participa-
tion and health/functional resources. Accordingly, the abso-
lute number of missing values for the indicators for the 
3,694 participants varied from 52 missing values on self-per-
ceived general health to a maximum of 223 missing values 
on receiving long-term care benefits; i.e. the percentage of 
missing values ranged between 1.4 % and 6.0 %.

In the description of their environmental factors, 16.9 % 
of the older persons reported that they received long-term 
care benefits. A total of 11.8 % of the participants provided 
informal care to a person in need of care or who was seri-
ously ill. Overall, 19.2 % of the older people received a low 
level of social support and 19.2 % felt lonely. In the field of 
activities/participation, 9.8 % and 20.3 % of the older peo-
ple were limited in basic and instrumental activities of daily 
living, respectively. Concerning their health resources, 
52.0 % of the older persons assessed their health as good 
or very good, and 78.5 % were satisfied or very satisfied with 
their lives. However, health and functional limitations were 
quite common: Multimorbidity (69.2 %), urinary inconti-
nence (27.5 %), subjective memory impairment (27.3 %), 
at least one fall in the past year (24.1 %), impaired mobility 

all analyses were conducted using survey procedures. A 
statistically significant difference between groups is 
assumed to exist when confidence intervals do not overlap. 
All differences that are significant according to this defini-
tion are reported in the results section.

3.	 Results 
3.1	 Description of the baseline sample

Of the 3,694 participants in the baseline survey of Gesund-
heit 65+, 47.9 % were women and 58.9 % were 80 years of 
age or older (Table 1). On average, the participants were 
78.8 years of age and the maximum age was 100 years. A 
total of 49,2 % of all participants had a low educational lev-
el and 23,5 % a high educational level. A total of 19.3 % of 
the participants resided in East Germany. 

A total of 78.5 % of people 
aged 65 and older in 
Germany are very satisfied 
with their lives and every 
second person rates their 
own health as good or  
very good.

Table 1  
Sample description overall and by gender 

(n = 3,694, unweighted analyses)
Source: Gesundheit 65+, own description

Total  
(n = 3,694)

Women 
(n = 1,771)

Men 
(n = 1,923)

Age group – % (n)
65 – 79 years 41.1 (1,519) 40.8 (722) 41.5 (797)
80 + years 58.9 (2,175) 59.2 (1,049) 58.6 (1,126)

Age (years) 
Mean  
(standard deviation)

78.8 (7,5) 79.0 (7,8) 78.6 (7,2)

Range 65–100 65–100 65–100
Educational group – % (n)

Low 49.2 (1,793) 54.5 (954) 44.3 (839)
Median 27.3 (994) 30.5 (534) 24.3 (460)
High 23.5 (858) 15.0 (263) 31.4 (595)

Region of residence – % (n)
East Germany 19.3 (714) 19.5 (345) 19.2 (369)
West Germany 80.7 (2,980) 80.5 (1,426) 80.8 (1,554)
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incontinence (31.4 % vs. 22.6 %), at least one fall in the 
past year (28.2 % vs. 19.0 %), impaired mobility (24.4 % 
vs. 16.1 %), limitations in instrumental activities of daily 
living (23.9 % vs. 15.8 %), loneliness (22.3 % vs. 15.2 %), 
receiving long-term care benefits (19.9 % vs. 13.3 %), chron-
ic pain (17.4 % vs. 10.3 %), depressive symptoms (15.6 % 
vs. 11.1 %), multiple falls in the past year (14.8 % vs. 10.5 %), 
faecal incontinence (12.1 % vs. 6.4 %), limitations in basic 
activities of daily living (11.4 % vs. 7.8 %) and severe visual 
impairments (6.9 % vs. 3.4 %) more often than men. 

(20.8 %), severe hearing impairment (17.0 %), chronic pain 
(14.3 %), depressive symptoms (13.8 %), multiple falls in 
the past year (12.9 %), faecal incontinence (9.6 %) and 
severe visual impairment (5.3 %).

3.3	 Gender and age differences in different  
health status areas

Overall, women aged 65 and older rated their health worse 
than men (Figure 1). Accordingly, they reported urinary 

Older people are afflicted by 
a variety of health problems 
and limitations.

Table 2  
Prevalences of health indicators overall and 

absolute number of their missing values 
(n = 3,694, weighted analyses) 

Source: Gesundheit 65+, own description

% (95 % CI) Number missing values
Living environment

Degree of care 16.9 (15.3 – 18.7) 223
Care provided to a person 11.8 (10.3 – 13.4) 74
Low social support 19.2 (17.3 – 21.3) 204
Loneliness* 19.2 (17.3 – 21.2) 77

Activities/participation
Limitations in basic activities of daily life 9.8 (8.6 – 11.2) 82
Limitations in instrumental activities of daily life 20.3 (18.6 – 22.2) 67

Health/functional resources
(Very) good subjective health 52.0 (49.6 – 54.4) 52
Multimorbidity (in previous 12 months) 69.2 (66.9 – 71.5) 140
Depressiveness* (in previous 2 weeks) 13.5 (12.1 – 15.2) 89
(Very) high satisfaction with life* 78.5 (76.5 – 80.4) 90
Severely impaired vision 5.3 (4.6 – 6.3) 91
Severely impaired hearing 17.0 (15.5 – 18.5) 161
Impaired mobility 20.8 (18.9 – 22.8) 64
Chronic pain 14.3 (12.7 – 16.0) 143
Falls (in previous 12 months)

≥ 1 fall 24.1 (22.3 – 26.1) 67
≥ 2 falls 12.9 (11.4 – 14.5) 103

Urinary incontinence (in previous 12 months) 27.5 (25.4 – 29.8) 60
Faecal incontinence (in previous 4 weeks) 9.6 (8.3 – 11.0) 60
Subjective deterioration of memory* 27.3 (25.1 – 29.7) 132

CI = confidence interval, * = no proxy information included
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In some cases, the prevalences were several times higher 
in the older age group than in the younger age group (e.g. 
6.1 % of the 65- to 79-year-old and 44.3 % of the 80-year-
old and older women received long-term care benefits, 
respectively). This applied equally to both women and men 
with regard to receiving long-term care benefits, limitations 

Correspondingly, men reported good or very good subjec-
tive health more often than women (56.8 % vs. 48.3 %).

Table 3 provides an overview of the health status strat-
ified by gender and age groups. The health status of very 
old persons aged 80 and older was clearly worse compared 
to the younger age group of 65 to 79 years of age (Table 3). 

Figure 1  
Prevalences and 95 % confidence intervals  

of health indicators by gender  
(n = 3,694, weighted analyses, numbers are in %) 

Source: Gesundheit 65+, own description
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3.4	Educational differences in different health areas

There was a clear educational gradient in the health status 
in old age (Table 4). Older women and men with a low lev-
el of education, and to some extent also with a medium 
educational level, reported health problems more frequent-
ly than those with a high educational level. Occasionally, 
the prevalences were several times higher among those 

in basic and instrumental activities of daily living, subjec-
tive health status, limitations in sensory and mobility, 
chronic pain, fall events and urinary and faecal inconti-
nence. With regard to depressive symptoms and lower life 
satisfaction, this only applied to men, and with regard to 
loneliness and multimorbidity, only to women. Women of 
very old age were also less likely to care for another person 
informally than younger women.

Especially women and 
persons aged 80 and older or 
those with low educational 
level report health problems 
and limitations particularly 
frequently. 

Table 3  
Prevalences of health indicators 

by gender and age  
(n = 3,694, weighted analyses) 

Source: Gesundheit 65+, own description

Women Men
Age group 65 – 79 years 

(n = 722)
80 + years  

 (n = 1,049)
65 – 79 years 

(n = 797)
80 + years  
(n = 1,126)

% (95 % CI) % (95 % CI) % (95 % CI) % (95 % CI)
Living environment

Degree of care 6.1 (4.3 – 8.7) 44.3 (40.1 – 48.6) 8.0 (5.7 – 11.1) 26.9 (23.2 – 30.9)
Care provided to a person 16.0 (13.0 – 19.6) 7.7 (5.9 – 10.0) 10.9 (8.5 – 14.0) 8.2 (6.5 – 10.3)
Low social support 18.4 (15.1 – 22.3) 24.1 (20.6 – 27.9) 17.6 (14.5 – 21.1) 18.1 (15.4 – 21.2)
Loneliness* 19.4 (16.0 – 23.3) 29.0 (25.1 – 33.2) 14.4 (11.5 – 17.9) 17.5 (14.6 – 20.8)

Activities/participation
Limitations in basic activities of daily life 2.9 (1.8 – 4.7) 27.0 (23.3 – 31.1) 4.9 (3.2 – 7.5) 15.3 (12.7 – 18.3)
Limitations in instrumental activities of daily life 10.1 (7.7 – 13.3) 48.7 (44.1 – 53.2) 10.4 (8.0 – 13.5) 29.7 (25.5 – 34.3)

Health/functional resources
(Very) good subjective health 57.8 (53.5 – 62.0) 31.0 (27.6 – 34.7) 62.5 (58.4 – 66.4) 42.4 (39.0 – 45.8)
Multimorbidity (in previous 12 months) 66.2 (61.9 – 70.3) 82.4 (79.1 – 85.3) 63.6 (59.1 – 67.9) 70.9 (67.4 – 74.1)
Depressiveness* (in previous 2 weeks) 13.8 (11.0 – 17.3) 19.6 (16.3 – 23.3) 9.4 (7.1 – 12.3) 15.8 (12.7 – 19.4)
(Very) high satisfaction with life* 78.2 (74.5 – 81.4) 71.9 (67.6 – 75.8) 83.8 (80.1 – 86.8) 74.4 (70.5 – 78.1)
Severely impaired vision 2.6 (1.5 – 4.5) 14.6 (12.0 – 17.7) 1.8 (1.0 – 3.1) 7.5 (5.6 – 10.1)
Severely impaired hearing 7.1 (5.1 – 10.0) 29.4 (25.6 – 33.6) 15.2 (12.5 – 18.4) 30.0 (26.6 – 33.6)
Impaired mobility 10.3 (7.7 – 13.7) 49.9 (45.4 – 54.4) 10.1 (7.9 – 13.0) 31.2 (27.7 – 35.1)
Chronic pain 14.8 (11.8 – 18.4) 22.2 (19.2 – 25.6) 8.4 (5.9 – 11.9) 14.9 (12.1 – 18.2)
Falls (in previous 12 months)

≥ 1 fall 21.0 (17.6 – 24.8) 41.2 (36.9 – 45.7) 14.0 (11.4 – 16.9) 31.8 (28.7 – 35.1)
≥ 2 falls 8.6 (6.2 – 11.8) 26.0 (21.9 – 30.5) 7.2 (5.3 – 9.8) 19.0 (16.3 – 22.0)

Urinary incontinence (in previous 12 months) 21.9 (18.1 – 26.3) 48.4 (43.9 – 52.9) 18.0 (15.0 – 21.5) 34.5 (30.7 – 38.4)
Faecal incontinence (in previous 4 weeks) 7.9 (5.7 – 10.7) 19.7 (16.7 – 23.1) 3.8 (2.5 – 5.8) 12.9 (10.4 – 15.8)
Subjective deterioration of memory* 25.0 (21.6 – 28.8) 32.2 (28.0 – 36.6) 25.6 (22.3 – 29.1) 32.7 (29.0 – 36.6)

CI = confidence interval, * = no proxy information included
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There are no regional  
differences evident in the 
health status of the older 
people in a comparison of 
West and East Germany.

Table 4  
Prevalences of health indicators  

by gender and education  
(n = 3,645, weighted analyses) 

Source: Gesundheit 65+, own description

Women Men 
Educational group◆ Low (n = 954) Middle (n = 534) High (n = 263) Low (n = 839) Middle (n = 460) High (n = 595)

% (95 % CI) % (95 % CI) % (95 % CI) % (95 % CI) % (95 % CI) % (95 % CI)
Living environment

Degree of care 25.9 (22.8 – 29.3) 12.7 (9.7 – 16.5) 6.7 (4.0 – 10.9) 18.1 (14.5 – 22.3) 11.6 (8.2 – 16.1) 4.8 (3.4 – 6.9)
Care provided to a person 12.8 (10.0 – 16.2) 13.5 (9.9 – 18.1) 12.5 (8.2 – 18.6) 8.0 (5.8 – 10.9) 12.6 (8.5 – 18.3) 9.9 (7.1 – 13.6)
Low social support 23.4 (19.5 – 27.8) 16.8 (12.8 – 21.7) 12.2 (7.8 – 18.7) 19.5 (15.6 – 24.0) 18.7 (14.3 – 24.1) 12.7 (9.6 – 16.7)
Loneliness* 22.8 (19.3 – 26.8) 22.4 (18.0 – 27.6) 18.4 (12.7 – 25.9) 15.2 (11.7 – 19.6) 18.4 (14.1 – 23.7) 9.8 (7.4 – 12.9)

Activities/participation
Limitations in basic  
activities of daily life 

14.9 (12.4 – 17.7) 7.3 (5.3 – 10.0) 3.2 (1.6 – 6.2) 11.0 (8.1 – 14.8) 6.8  (4.5 – 10.2) 2.4 (1.3 – 4.3)

Limitations in instrumen-
tal activities of daily life

29.7 (26.5 – 33.1) 16.5 (12.8 – 21.0) 10.5 (7.3 – 15.0) 21.8 (17.9 – 26.2) 13.0 (9.7 – 17.2) 6.8 (4.8 – 9.4)

Health/functional resources
(Very) good subjective 
health 

43.7 (39.3 – 48.2) 52.4 (46.7 – 58.0) 65.0 (56.4 – 72.8) 46.8 (41.5 – 52.2) 61.3 (55.7 – 66.5) 72.9 (67.7 – 77.6)

Multimorbidity  
(in previous 12 months) 

74.9 (70.8 – 78.7) 67.8 (61.8 – 73.2) 70.9 (64.1 – 76.8) 69.5 (64.3 – 74.2) 63.5 (57.0 – 69.5) 62.2 (56.5 – 67.6)

Depressiveness*  
(in previous 2 weeks)

16.6 (13.2 – 20.6) 15.0 (11.4 – 19.5) 13.1 (8.6  – 19.4) 14.2 (11.2 – 17.9) 11.6 (8.0 – 16.6) 3.9 (2.1 – 7.1)

(Very) high satisfaction 
with life* 

75.8 (71.7 – 79.5) 74.8 (69.9 – 79.2) 81.9 (75.0 – 87.2) 79.8 (75.8 – 83.3) 77.5 (71.2 – 82.8) 90.5 (87.4 – 92.9)

Severely impaired vision 8.3 (6.5  – 10.5) 5.8 (4.0 – 8.2) 1.9 (1.1 – 3.5) 4.0 (2.8 – 5.8) 3.8 (2.3 – 6.2) 1.5 (0.8 – 2.8)
Severely impaired hearing 16.3 (13.6 – 19.4) 14.4 (11.1 – 18.6) 9.7 (6.1 – 15.1) 22.4 (19.1 – 26.1) 17.6 (13.5 – 22.7) 15.8 (12.0 – 20.5)
Impaired mobility 30.7 (26.8 – 35.0) 16.6 (13.2 – 20.7) 10.2 (6.8 – 14.9) 21.4 (17.7 – 25.8) 13.4 (9.9 – 17.8) 8.3 (5.8 – 11.7)
Chronic pain 19.0 (15.7 – 22.9) 17.2 (13.2 – 22.2) 7.5 (4.2 – 13.0) 12.8 (10.1 – 16.2) 8.2 (5.4 – 12.3) 7.7 (4.3 – 13.4)
Falls (in previous 12 months)

≥ 1 fall 28.3 (24.8 – 32.1) 29.2 (24.7 – 34.2) 26.5 (20.8 – 33.3) 20.7 (17.8 – 24.0) 17.2 (12.6 – 22.9) 17.6 (14.4 – 21.4)
≥ 2 falls 15.8 (12.8 – 19.5) 14.6 (11.6 – 18.2) 9.5 (6.0 – 14.8) 12.5 (10.0 – 15.6) 8.7 (5.7 – 13.0) 9.1 (6.6 – 12.2)

Urinary incontinence  
(in previous 12 months) 

33.1 (29.3 – 37.2) 28.2 (23.1 – 34.0) 28.2 (20.6 – 37.3) 26.9 (22.7 – 31.5) 19.6 (15.1 – 24.9) 18.3 (15.0 – 22.3)

Faecal incontinence  
(in previous 4 weeks)

13.9 (11.1 – 17.3) 9.6 (7.0 – 13.0) 9.1 (5.5 – 14.7) 7.4 (5.0 – 11.0) 5.9 (3.9 – 8.7) 4.5 (2.9 – 7.1)

Subjective deterioration 
of memory* 

28.8 (24.5 – 33.4) 24.1 (19.9 – 28.8) 30.9 (24.8 – 37.8) 27.5 (23.7 – 31.7) 29.5 (23.7 – 36.0) 24.5 (20.5 – 29.1)

CI = confidence interval, * = no proxy data included, 
◆  Classification Comparative Analyses of Social Mobility in Industrial Nations (CASMIN) Classification based on the highest level of education and training 

attained. A low education group was assigned if the respondent reported at most a lower secondary school-leaving certificate, but no vocational qualification
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3.5	 Living in West vs. East Germany and health of older 
persons in different health areas

No regional differences in the health of older persons by 
residence in West or East Germany were detected (Table 5). 
The prevalences of the selected health indicators differed 
between West and East Germany by a maximum of 3.5 %, 
i.e. in the case of subjective health status. None of the dif-
ferences was statistically significant. 

with a low educational level than with a high educational 
level (e.g. 6.7 % of the women with a high educational lev-
el and 25.9 % of the women with a low educational level 
received long-term care benefits, respectively). This applied 
equally to both women and men with regard to receiving 
long-term care benefits, limitations in basic and instrumen-
tal activities of daily living, subjective health status, severe 
visual and mobility impairments. With regard to loneliness, 
depressive symptoms, lower life satisfaction and urinary 
incontinence, an educational gradient was only detected 
for men, whereas the same applied to low social support 
and chronic pain only for women.

Table 5  
Prevalences of health indicators  

by Region of residence 
(n = 3,694, weighted analyses) 

Source: Gesundheit 65+, own description

Region of residence
West Germany 

(n = 2,980)
East Germany 

 (n = 714)
% (95 % CI) % (95 % CI)

Living environment
Degree of care 16.6 (15.0 – 18.4) 18.0 (14.0 – 23.0)
Care provided to a person 12.0 (10.4 – 13.8) 11.1 (8.0 – 15.2)
Low social support 18.8 (16.6 – 21.2) 20.8 (16.8 – 25.5)
Loneliness* 19.0 (17.1 – 21.1) 19.7 (14.8 – 25.7)

Activities/participation
Limitations in basic activities of daily life 9.5 (8.3 – 10.9) 10.9 (8.1 – 14.6)
Limitations in instrumental activities of daily life 20.7 (18.8 – 22.7) 19.2 (15.2 – 23.9)

Health/functional resources
(Very) good subjective health 52.8 (50.2 – 55.3) 49.3 (43.6 – 54.9)
Multimorbidity (in previous 12 months) 68.5 (65.8 – 71.2) 71.6 (67.0 – 75.9)
Depressiveness* (in previous 2 weeks) 13.1 (11.6 – 14.9) 14.9 (11.6 – 19.0)
(Very) high satisfaction with life* 78.7 (76.4 – 80.9) 77.8 (73.6 – 81.6)
Severely impaired vision 5.5 (4.7 – 6.6) 4.7 (3.1 – 6.8)
Severely impaired hearing 16.8 (15.3 – 18.5) 17.5 (14.0 – 21.8)
Impaired mobility 20.6 (18.5 – 22.9) 21.4 (17.6 – 25.9)

CI = confidence interval, * = no proxy information included
Continued on next page
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age of 80. Our data revealed a noticeably higher prevalence 
of receiving long-term care benefits compared to the pres-
ence of limitations in basic activities of daily living (16.9 % 
vs. 9.8 %). This can be explained by the fact that more and 
different criteria (e.g. communication skills, mental disor-
ders, cognitive impairments) are used in the determination 
of long-term care benefits. Furthermore, no regional differ-
ences between West and East Germany were detected in 
Gesundheit 65+. 

The age- and gender-specific differences in health sta-
tus described are essentially consistent with those from 
other national and international studies. Overall, women 
rate their health as worse and report more health problems 
than men, but they live longer. These differences, also 
known as the gender paradox, have been known for many 
years [42–46] and can also be found in recent studies [47–
51]. The underlying reasons are varied and complex, and 
are attributed to both biological (sex) and social (gender) 
factors, with no underlying monocausal relationship [52]. 
Comparing the participants of Gesundheit 65+ it was evi-

4.	 Discussion

Gesundheit 65+ is the first nationwide health survey includ-
ing an examination of the population aged 65 and older in 
Germany, with special consideration of the very old people 
and persons with health impairments. The present analy-
ses sheds light on the health status of older women and 
men in Germany during the COVID-19 pandemic from June 
2021 to April 2022 on the basis of the population-repre-
sentative baseline survey. Overall, 78.5 % of the participants 
were very satisfied with their lives and every second wom-
an and man assessed their own health as good or very good. 
This contrasts with a large number of health limitations 
being reported; the phenomenon is described in the liter-
ature as a ‘well-being paradox’ and is presumably based 
on adaptation strategies of the older people [41]. However, 
with regard to subjective health status as well as health 
impairments and receiving long-term care benefits, there 
are considerable gender differences and according to edu-
cation, which become even more pronounced beyond the 

Table 5 Continued
Prevalences of health indicators  

by Region of residence 
(n = 3,694, weighted analyses) 

Source: Gesundheit 65+, own description

Region of residence
West Germany 

(n = 2,980)
East Germany 

 (n = 714)
% (95 % CI) % (95 % CI)

Health/functional resources
Chronic pain 13.9 (12.2 – 15.7) 15.8 (12.1 – 20.3)
Falls (in previous 12 months)

≥ 1 fall 24.1 (22.0 – 26.3) 24.2 (20.4 – 28.4)
≥ 2 falls 12.8 (11.1 – 14.7) 13.2 (10.3 – 16.8)

Urinary incontinence (in previous 12 months) 28.2 (25.8 – 30.8) 25.1 (20.9 – 29.9)
Faecal incontinence (in previous 4 weeks) 10.2 (8.7 – 12.0) 7.1 (5.3 – 9.5)
Subjective deterioration of memory* 26.8 (24.4 – 29.4) 28.9 (23.5 – 34.9)

CI = confidence interval, * = no proxy information included
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being available, it is not possible to assess the effects of the 
pandemic on the health status of older people in Germany. 

Psychosocial health was an important topic during the 
COVID-19 pandemic. At the beginning of the pandemic, 
older people were in focus as a high-risk group, not only 
in Germany; especially with regard to negative indirect 
health consequences of the containment measures (dis-
tancing, contact reduction, discontinuation of social activ-
ities) such as social isolation, loneliness, lack of social sup-
port and a deterioration of mental health [6]. Subsequent 
research was able to corroborate this in part [61], though 
younger age groups were mainly afflicted. During the sur-
vey period of Gesundheit 65+, the COVID-19 pandemic 
containment measures were again intensified from the end 
of 2021 due to the high risk of infection by the omicron 
variant of SARS-CoV-2. Against this background, a total of 
one in five people in Gesundheit 65+ described themselves 
to be lonely. Loneliness was more pronounced in women 
than in men, which is consistent with a Japanese study 
conducted during the same time period [50]. The present 
results can be compared only to a limited extent to the 
results from the German Ageing Survey (DEAS) 2020/21, 
which are also presented in this issue of the Journal of 
Health Monitoring, which is due to methodological rea-
sons: a different instrument was used, persons over 90 
years of age were excluded from the study and the data 
were collected in a telephone interview. With regard to 
social support, it became clear in Gesundheit 65+ that the 
majority of participants receive social support, though to 
a decreasing degree with increasing age, which is consist-
ent with other studies [62]. The effects of social isolation 
and loneliness on the health of older people are well known 

dent that women were more likely to be less educated than 
men. The gender differences detected are thus partly due 
to the unequal social status, as has been discussed since 
the mid-1990s [53–55].

Health inequalities in old age in Germany have been 
described previously by other authors [56–59]. Gesundheit 
65+ also shows health inequalities by educational level for 
older age in Germany, some of which pertain to both sexes 
(receiving long-term care benefits, self-rated general health, 
limitations in activities of daily living, impairments of vision 
and mobility), some only to women (low social support, 
chronic pain) or only to men (loneliness, depressive symp-
toms, low satisfaction with life, urinary incontinence). Par-
ticipants with a high level of education had fewer health 
problems than those with a low level of education. The 
extent to which these differences pre-existed in the present 
sample before reaching older age and are persisting, 
increasing or decreasing in this phase of life cannot be 
clarified with this cross-sectional analysis of the baseline 
survey of Gesundheit 65+. In addition to longitudinal anal-
yses to address this issue, it would also be necessary in 
the future to consider other aspects of the social status, 
such as poverty risk, which pertains to women in particu-
lar [60], and other indicators of social inequality in further 
analyses.

In the following, selected results are discussed that pro-
vide a deeper insight into the lives of older and very old 
people, especially during the COVID-19 pandemic, and 
thus indicate which topics should be given greater atten-
tion, also with regard to future pandemics. Since Gesund-
heit 65+ was conducted only during the time of the COVID-
19 pandemic and no pre-pandemic data on participants 
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report urinary and faecal incontinence than men. As these 
are shameful issues with serious effects on the quality of 
life and participation of those afflicted, they should be reg-
ularly addressed in medical consultations in accordance 
with existing guidelines [82] and preventive measures such 
as pelvic floor training should be offered at an early stage. 
Incontinence is also associated with frailty [83]. At least one 
fall event in the past year was common especially among 
the participants of Gesundheit 65+ aged 80 years and older, 
with over 30 % among men and over 40 % among women, 
a similar prevalence as described by the WHO as early as 
in 2007 [84]. Falls result in moderate to severe injuries, hos-
pitalisation, fear of falling, loss of independence and pre-
mature death [85, 86], which can be prevented or reduced 
by adequate intervention programmes (personal, medica-
tion and environmental measures), but there is still a need 
to catch up in the implementation of such measures [87]. 

A comparison of the results with other national ageing 
studies is only possible to a limited extent due to the dif-
ferent methodological approaches. For example, both the 
DEAS [88] and the Corona Survey of the Survey of Health, 
Age and Retirement (SHARE) [89] only collect data from 
previous panel participants in their 2020/21 wave due to 
the pandemic. The D80 + study, on the other hand, only 
surveyed people aged 80 and older with a focus on life sit-
uation and quality of life and used other instruments or 
operationalisations (e.g. for multimorbidity) [90]. For com-
parison of Gesundheit 65+ and the telephone survey of 
private households GEDA 2019/2020-EHIS [91], separate 
further methodological studies are required before a clas-
sification of deviating prevalences is possible, e.g. with 
regard to the prevalence of informal care [92].

[63, 64], e.g. as a risk factor for dementia [65]. This aspect 
can be considered further in the future in longitudinal anal-
yses of Gesundheit 65+, e.g. to analyse the correlation 
between loneliness and morbidity or mental health in more 
detail. Women were particularly likely to be afflicted by 
depressive symptoms in Gesundheit 65+; the same applied 
to men 80 years of age and older or with low education 
levels. 

With regard to health limitations, the results from 
Gesundheit 65+ show that multimorbidity is a common 
phenomenon among older people, which is consistent with 
other studies [66, 67], and that the prevalence varies accord-
ing to age and gender [68, 69]. People with multimorbidity 
are more likely to be admitted to hospital, to be prescribed 
more medication and to have a higher risk of mortality [67, 
68, 70]. The bidirectional correlation between multimor-
bidity and functional limitations that limit activities and 
participation is well known [71]. These include severe 
impairments in vision, hearing, cognition, and associated 
limitations in activities of daily living. In line with other 
studies, these were reported more frequently with increas-
ing age [72–74]. No gender, age or educational differences 
were detected for subjective memory impairment. The fact 
that more than a quarter of the population aged 65+ report 
memory impairment indicates that there is a need for 
health care and, if necessary, diagnostics, as subjective 
memory impairment is considered to be a risk factor for 
cognition decline, future dementia and mortality [75–78]. 

Over a quarter of the participants of Gesundheit 65+ 
report urinary incontinence and the respective proportion 
increases significantly with age, as has been reported in 
other studies as well [79–81]. Women are more likely to 
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65+ will not be able to close the existing data gap espe-
cially with regard to the status of older persons in nursing 
homes, as analyses from the previous studies OMAHA I 
and the IMOA feasibility study show [95, 96]. Other meth-
odological approaches and monitoring systems are there-
fore needed for health monitoring in nursing homes [97]. 
Persons with insufficient knowledge of the German lan-
guage were excluded from the study, as it was not possible 
to offer this group adequate participation (e.g. by means 
of translated questionnaires) in the context of Gesundheit 
65+, as was done in other studies by the RKI [98]. In the 
future, it will be important to expand and link the approaches 
of Gesundheit 65+ to this population group as well, in order 
to be able to draw conclusions concerning the health sta-
tus of all older persons with a migration history, regardless 
of their knowledge of German. 

To minimise the survey participation burden, short sur-
vey instruments (e.g. the PHQ-2 instead of the PHQ-8/
PHQ-9) or single questions per topic were often used (e.g. 
on satisfaction with life). The use of instruments or ques-
tions that are as simple as possible should enable people 
with limited reading skills or cognitive function to respond. 
Accordingly, Gesundheit 65+ allows to paint a broad pic-
ture of the health status of older persons in Germany. On 
the other hand, in-depth statements or analyses on a topic 
are possible to a limited degree only. For example, on the 
topic of pain, no information can be given on the location 
of pain or current treatment. Due to the follow-ups over a 
period of one year, the home visit examination and the inte-
gration of external data sources, Gesundheit 65+ will in 
future offer a wide range of options for analysis of the health 
status and resources and risk factors of those aged 65 and 

Strengths and limitations
Gesundheit 65+ delivers representative data on the health 
status and related factors for the older and very old popu-
lation in Germany. The study included both persons in pri-
vate households as well as in institutions, without and with 
severe limitations in health, and proxy participation as well 
as consent by legal representatives were permitted. The 
mixed-mode survey design, which allowed for participation 
via a paper-based, web-based, telephone or face-to-face 
questionnaire/interview, made it possible for persons to 
participate who are usually excluded or do not participate 
in other studies (e.g. persons with severe visual or hearing 
impairments, support needs or lack of capacity to consent). 
This is the particular strength of Gesundheit 65+. Due to 
these measures and the elaborate recruitment process, a 
good response rate and sample composition could be 
attained for this age group [93]. For example, there is a 
good agreement in the proportion of Gesundheit 65+ par-
ticipants who receive long-term care benefits (17 %) com-
pared to 19 % among those 65 years of age or older in the 
general population of Germany according to the data of 
the Federal Statistical Office [94] (own calculations). 

The present study has some limitations as well. The aim 
of Gesundheit 65+ was to attain a sample that was equally 
distributed by gender by applying stratified random sam-
pling. However, the proportion of women of 47.9 % is lower 
than that of men. The willingness of invited men to partic-
ipate was thus higher than that of women, which was bal-
anced out by weighting in the analyses. Further response 
analyses in Gesundheit 65+ should address this issue in 
the future, e.g. the inclusion of people in nursing homes 
and socially disadvantaged neighbourhoods. Gesundheit 
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older in Germany. This also applies to other relevant con-
cepts of healthy ageing that could not be adequately rep-
resented by the baseline survey. For example, only in the 
future it will be possible to analyse the age-relevant con-
cept of frailty [99] with additional measurement data from 
the home visit examination, e.g. on hand grip strength and 
cognitive function. 

Outlook
Gesundheit 65+ presents a comprehensive database for 
description of the health status of old and very old people 
in Germany. It comprises a) survey data from four waves 
over the course of one year, b) examination data parallel to 
the last health questionnaire/interview and c) linkage to 
external data sources [see also 13]. The latter includes data 
from the statutory health insurance funds, an all-cause mor-
tality follow-up over 20 years via the residents’ registration 
offices (i.e. a query on vital status and, if applicable, the noti-
fication of the date of death) and data describing the living 
environment via geographic information systems [100].

In the future, this database can be used, for example, 
to describe longitudinal associations between physical and 
cognitive functioning, depressive symptoms and mortality 
risks. The objective measures of the examination can be 
used to assess the consistency with self-reports (e.g. on 
subjective memory impairment or on height and weight) 
in future analyses. Gesundheit 65+ contributes to the 
description of resources and risk factors related to the 
health status of older and very old. Based on this, recom-
mendations for action for policy and practice can be derived.
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Dementia in Germany: epidemiology, trends and challenges
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.

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

1.	 Introduction

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 

in 1990 to 2.5 million in 2020, and is expected to at least 
double by 2070 [2]. The rising number and proportion of 
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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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].

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].

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-Jakob 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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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, F00, F01, F02, F03 and F05.1. 
This article does not distinguish between different types of 
dementia, as a significant proportion of diagnoses were for 
non-specific dementia (F03). 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. 

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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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 result in 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 95, 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 

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’.
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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.

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 

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

Age 
group

Prevalence Incidence
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 2.3 2.2
80 – 84 years 15.6 14.5 15.2 3.9 3.6 3.8
85 – 89 years 25.0 21.2 23.9 6.2 6.2 6.2
90 – 94 years 36.5 28.9 35.0 9.5 9.0 9.4
≥ 95 years 43.5 33.7 42.1 11.9 11.3 11.8
Total 11.8 8.2 10.3 2.7 2.1 2.4

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

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]
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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 %). 

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].

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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3.5	 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, 

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).

Dementia is linked to 
substantial costs to society 
because of the considerable 
requirement for care.

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])
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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].

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 € 90 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 

Lifestyle factors play a critical 
role in determining the risk 
of dementia and may offer 
strategies for prevention.
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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]. 

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 

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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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]
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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.

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 
2040. 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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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].

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-

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].

http://www.nationale-demenzstrategie.de
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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].

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.
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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 

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].
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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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Prevalence of loneliness among older adults in Germany

Abstract
Background: Loneliness refers to the subjective perception of a mismatch between a person’s social needs and their 
actual personal relationships. In this paper, the prevalence of loneliness in the older population was examined based on 
current data. 

Methods: The German Ageing Survey is an ongoing, population-representative study. A total of 4,261 people 50 years of 
age and older were surveyed in 2020/2021 with regard to their experience of loneliness.

Results: Overall, 8.3 % of the population 50 years of age and older feel lonely. The findings showed no differences between 
different age groups over 50 years of age, nor are there gender or educational differences. 

Conclusions: There was no evidence that older individuals living in private households experience loneliness more 
commonly than middle-aged individuals. Data from nursing home residents indicate that there may be a higher risk of 
loneliness.

  LONELINESS · SOCIAL NETWORK · SOCIAL RELATIONSHIPS · GERMAN AGEING SURVEY 2020/2021 · AGING · GERMANY

Introduction
Loneliness describes the perceived gap between a person’s 
social needs and their actual personal relationships, both 
in terms of quantity and quality of the relationships [1]. 
Loneliness is a subjective feeling. Therefore, people can 
feel lonely despite having a large social network and, con-
versely, objectively socially isolated people do not neces-
sarily feel lonely [2].

Loneliness is associated with a health risk. Several stud-
ies have shown associations between loneliness and a 
higher risk of cardiovascular disease, depression, cognitive 
impairment and Alzheimer’s dementia [2, 3]. In addition, 
loneliness is associated with increased use of physicians 
and a higher likelihood of premature death (e.g. [2, 4]).

Previous findings on the risk of loneliness in different 
population groups indicated that the probability of feeling 
lonely does not increase across age groups. According to 
results of the German Ageing Survey (DEAS) as well as an 
international meta-analysis, the risk of loneliness at an 
older age is not higher than in the middle of adulthood 
[5–8]. Studies on the very-old population in Germany com-
plement the findings of the DEAS. They show for the group 
of 80-year-olds and older that about every 17th to 20th per-
son (5–6 %) is lonely at this age [9, 10]. These findings also 
demonstrate that loneliness is not more widespread among 
old-age people than among younger age groups. Differ-
ences in the figures on the prevalence of loneliness are 
partly due to the fact that loneliness was measured differ-
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ently depending on the study, and people living in nursing 
homes were sometimes not surveyed. While social net-
works are often smaller at an older age than in younger age 
groups [11], loneliness is not more prevalent. Some studies 
indicated that women and men do not differ in their risk 
of loneliness starting from middle adulthood and onwards 
[5], while among children, adolescents and young adults, 
slightly higher loneliness risks are detected among boys 
and men [12]. 

There are also varying and sometimes contradictory 
results with regard to the educational status. For example, 
around 7 % of highly educated people reported feeling 
lonely in the DEAS compared to almost 15 % of those with 
low levels of education [5].

Based on nationally representative data from the DEAS, 
the present study examined the current prevalence of lone-
liness among women and men, in various age and educa-
tion groups among the population 50 years of age and older. 
In addition, the study investigated how the rate of people 
being at risk of loneliness has changed compared to the 
pre-pandemic period.

Indicator
The loneliness rate in the German Ageing Survey (DEAS) 
2020/2021 is captured on the basis of an indicator through 
the self-reports of the respondents in a questionnaire that 
was completed in written form or online. The DEAS is a 
nationwide representative cross-sectional and longitudinal 
survey of people who are in the second half of life and are 
thus at least 40 years of age. The first survey took place in 
1996, and six follow-ups have taken place since then. 

In the 2020/2021 survey year, 5,402 people between the 
ages of 46 and 100 participated in the oral interview; 4,419 
of these respondents (82 %) also completed the additional 
questionnaire. The internationally established loneliness 
measure (LONE scale [1]) used in the questionnaire, which 
is based on a total of six statements, contains statements 
such as ‘I miss having people around among whom I feel 
comfortable’ or ‘I miss emotional security and warmth’. 
Affirmation of these statements can be expressed on a scale 
from 1 ‘strongly disagree’ to 4 ‘strongly agree’. People are 
classified as lonely if their individual scale mean was greater 
than 2.5 in the possible value range from 1 to 4. Respon
dents with missing data were excluded (21 respondents: 11 
women, 10 men). In addition, respondents who were 
younger than 50 years of age (106 respondents: 56 women, 
50 men) or older than 90 years of age were excluded (31 
respondents: 11 women, 20 men). The final analytical sam-
ple consisted of 4,261 respondents between 50 and 90 
years of age (2,179 women, 2,082 men). 

The 1997 International Standard Classification of Edu-
cation (ISCED) was used to classify respondents’ educa-
tional and vocational qualifications [13]. Weighted preva
lences as percentages with 95 % confidence intervals 
(95 % CI) were presented on loneliness stratified by gen-
der, age and education using methodology that takes into 
account the stratified sampling of the DEAS. Descriptive 
results with the respective confidence intervals are pre-
sented in tabular form. In addition, a significance test 
was conducted to test for differences between the groups. 
A detailed description of the DEAS methodology is pre-
sented elsewhere [14, 15]. 
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additional increase in loneliness among older adults [8, 
16, 17]. Additional analyses based on the DEAS demon-
strated that, as early as in the winter of 2020/2021, the 
loneliness rate had declined to a level comparable to 2017. 
The widespread notion that older people in particular are 
subject to loneliness is therefore not corroborated on the 
basis of the present results. It should be noted that the 
DEAS does not survey people living in nursing homes. A 
survey of around 1,000 people 80 years of age and older 
who live in a nursing home in Germany showed that more 
than one in three people feels lonely (35 %) and thus the 
proportion of lonely people in nursing homes is signifi-
cantly higher than in the general population [18]. Moreover, 
living alone should not be mixed up with feeling lonely. 
The rate of people living alone among the people over 85 
years of age is 63 %, which is about the same level as 
among the under 25-year-olds [19]. 

An explanation for the finding that old age is not per se 
correlated to higher rates of loneliness is provided by the 
so-called socioemotional selectivity theory [20]. According 
to this theory, social needs change with age, so that a 
smaller number of close relationships is perceived as emo-
tionally satisfactory in old age.
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Results and conclusion
A total of 7.8 % of women and 8.8 % of men in Germany 
reported feeling lonely in 2020/2021. There was no statis-
tically significant difference between the loneliness rates 
of women and men. The proportion of women and men 
who were classified as being lonely was thus at a compa-
rable level (Table 1). Moreover, there was no age-associat-
ed trend among the respondents, as there are no statisti-
cally significant differences between the age groups. Thus, 
the loneliness rates were at a comparable level in all age 
groups. Furthermore, the loneliness rate also did not show 
a statistically significant difference between different groups 
of education (Table 1).

The results show that loneliness does not vary between 
the age groups considered. In contrast, data from a com-
prehensive UK study indicate that the prevalence of lone-
liness may be higher among young adults than among 
older adults [16]. During the COVID-19 pandemic, loneli-
ness increased in the general population, but there was no 

Table 1 
Loneliness rate by gender, age and education 

(n = 2,179 women, n = 2,082 men)
Source: German Ageing Survey (2020/2021)

8.3% of the population  
50 years of age and older 
reported feeling lonely  
in 2020/2021.

% (95 % CI)
Total (women and men) 8.3 (6.5 – 10.5)

Gender
Female 7.8 (5.5 – 11.0)
Male 8.8 (6.3 – 12.1)

Age group
50 – 64 years 9.6 (6.7 – 13.2)
65 – 74 years 6.1 (4.2 – 8.9)
≥ 75 years 7.6 (4.4 – 12.9)

Education group
Low/medium 8.2 (6.1 – 10.9)
High 8.5 (5.8 – 12.5)

CI = confidence interval
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Prevalence of living wills among older adults in Germany
Abstract
Background: Living wills regulate medical decisions in emergency situations. Those who create a living will can have it 
registered voluntarily in the Central Register of Lasting Powers of Attorney. Little is known about the general prevalence 
of living wills.

Methods: The German Ageing Survey is an ongoing, population-representative study. 4,185 people aged 50 and older 
were surveyed about living wills in 2020/2021.

Results: 44.8 % of people aged 50 and older have a living will, women more often than men (50.1 % vs. 39.2 %), older 
people more often than middle-aged people. Educational differences do not exist. 

Conclusions: Living wills increase the autonomy in medical emergency situations because the patient’s wishes are 
specified in written form. People of all age groups should inform themselves about the significance of living wills and 
should seek advice about the contents, for example from the general practitioner or one’s own health insurance.

  PREVENTION · PREVALENCE · LIVING WILLS · GERMAN AGEING SURVEY 2020/2021 · MIDDLE AGED · AGED

Introduction 
Suddenly due to an accident or gradually due to a chronic 
illness – all people, whether at younger or older ages, can 
find themselves in a medical emergency situation, in which 
they are no longer able to communicate their own wishes 
or to make decisions. In that case, matters can be governed 
preventively in Germany. While a healthcare proxy or care 
decree transfers the rights for personal matters (e.g., 
finances, contacts, etc.) to another person, a living will 
governs medical decisions in emergency situations.

In a living will, any adult person can record in written 
form, which medical and care provisions they want or deny 
in the concrete case of certain health conditions (e.g., after 
brain damage or in the final stage of an incurable, fatal 
illness), be it examinations, curative treatments, or medical 

interventions. It can be determined, for example, whether 
artificial feeding is to take place, which pain medication is 
requested, or how one feels about organ donation. The 
Federal Ministry of Justice additionally suggests specifying 
further values in the living will, e.g., religious beliefs or atti-
tudes about life and death. When preparing a catalogue of 
measures, it is suggested to seek guidance from a physi-
cian. If the documented patient’s wishes are worded in a 
way that concrete medical situations and measures are 
addressed clearly, the attending physicians are obligated 
to follow these wishes. A living will has to be written 
autonomously and becomes valid by means of personal 
signature [1]. The notarization of the living will by a notary 
as well as an official registration in the Central Register 
of Lasting Powers of Attorney (ZVR) is possible but not 
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mandatory [2, 3]. Until January 1, 2023, living wills could 
only be registered in the ZVR as part of an advance direc-
tive. In the past year, a total of approx. 5.7 million advance 
directives were registered, which continues the increase 
of registered directives of previous years [4–6]. Of the 
newly registered advance directives in 2022, 77.1 % were 
combined with a living will. Because there is no obliga-
tion to report, however, the ZVR can only hint at the preva
lence of living wills [6].

There are only few comprehensive studies relating to 
the prevalence of living wills in Germany. The collected sur-
vey data thereby often originate from selective subpopula-
tions (e.g., patients) and are not representative for the 
general population. A telephone survey of the German Hos-
pice and Palliative Association (DHPV) among around 
1,000 people aged 18 and older showed, e.g., that 43 % of 
the respondents in Germany have a living will [7]. In another 
study with around 1,000 people, it became clear that a liv-
ing will more often existed among patients in intensive 
care units of a university hospital, who had elective (i.e., 
planned) surgeries, than among those who required emer-
gency surgery [8]. As reasons for a living will, the survey 
participants indicated, for example, being afraid of being 
dependent on the decisions of others, of no longer having 
autonomy, or of not wanting to get over-treatment. 

So far, the ZVR and the research literature does not pro-
vide a clear data situation with regard to the prevalence of 
living wills. In contrast, the present study analyses the cur-
rent prevalence of living wills among women and men in 
different age and education groups of the population aged 
50 and older on the basis of nationwide representative data 
from the German Ageing Survey (DEAS). 

Indicator
The existence of a living will was captured in the German 
Ageing Survey (DEAS) 2020/2021 by self-reported infor-
mation from respondents in a questionnaire filled out in 
paper form or online. The DEAS is a nationwide represent-
ative cross-sectional and longitudinal survey of people who 
are in the second half of life and are thus at least 40 years 
of age. The first survey took place in 1996, and six follow- 
ups have taken place since then. In the 2020/2021 survey 
year, 5,402 people between the ages of 46 and 100 partic-
ipated in the oral interview; 4,419 of these respondents 
(82 %) also completed the additional questionnaire. The 
questionnaire contained the question: ‘Have you made one 
or several of the following written instructions or legal 
arrangements?’. Among others, the existence of a living 
will was assessed. The respondents had three response 
options: ‘yes’, ‘no’, ‘don’t know what that is’. Respondents 
that selected the response category ‘don’t know what that 
is’ (12 respondents: 4 women, 8 men) were assigned to 
the response category ‘no’. Respondents with missing 
information about the existence of a living will (98 respon
dents: 56 women, 42 men) as well as respondents younger 
than 50 years of age (105 respondents: 55 women, 50 men) 
or older than 90 years of age (31 respondents: 12: women, 
19 men) were excluded. The analysis sample thus consist-
ed of 4,185 respondents between the ages of 50 and 90 
(2,134 women, 2,051 men). The 1997 International Stand-
ard Classification of Education (ISCED) was used to clas-
sify respondents’ educational and vocational attainments 
[9]. Due to a small number of cases with low education 
level, the groups of people with low and medium educa-
tion were combined. Weighted prevalences as percentages 

In 2020/2021, 50.1 % of 
women and 39.2 % of men 
aged 50 and older indicate 
having issued a living will.
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31.7 % of the women aged 50 to 64 indicate having a living 
will, already 61.5 % among those aged 65 to 74 indicate  
having one. Among women aged 75 and older, more than 
three of four women (76.5 %) have a living will. With 28.9 %, 
men between the ages of 50 and 64 have a living will  
significantly far less often than the group of the 65- to 
74-year-olds (39.6 %); among men, the highest prevalence 
can also be found in the age group of those aged 75 and 
older (68.5 %). However, whether or not a living will exists 
does not depend in a statistically significant way on the 
educational background, neither among women nor among 
men (Table 1).

While a registration of the living will in the ZVR is vol-
untary and thus selective, self-reported information from 
respondents of a random sample provide a potentially 
more comprehensive picture about the prevalence of living 
wills in Germany. The nationwide representative data of 
the DEAS uncover that even during the COVID-19 pan-
demic period 2020/2021, less than half of all people aged 
50 and older report having a living will. Between the ages 
of 50 and 64, only every fourth person has a living will; 
however, across age groups, the prevalence of having a  
living will partially increases significantly. Additional com-
parisons with the DEAS from 2017 do not show an increase 
in the prevalence of living wills over the last three to four 
years (44.7 % in 2017 compared to 44.8 % in 2020/2021). 

The availability and interpretability of the expressed pref-
erences in a patient’s living will are extremely important 
for medical treatments and emergency situations. Since 
January 1, 2023, treating physicians can access information 
from the ZVR, if a person is unable to respond and if an 
urgent medical decision has to be made [6]. However, if a 

with 95 % confidence intervals (95 % CI) were presented on 
the presence of living wills stratified by gender, age and edu-
cation using methodology that takes into account the strat-
ified sampling of the DEAS. Descriptive results with the 
respective confidence intervals are presented in tabular 
form. In addition, a significance test was conducted to test 
for differences between the groups. A detailed description 
of the DEAS methodology is presented elsewhere [10, 11]. 

Results and conclusion
In total, 44.8 % of respondents report having a living will. 
There are statistically significant gender differences: 50.1 % 
of women, but only 39.2 % of men indicate having a living 
will. Among both genders, the prevalence of living wills 
increases significantly across age groups (Table 1). While 

Compared to middle-aged 
people, older people issue  
a living will more frequently.

% (95 % CI)
Women (total) 50.1 (45.0 – 55.2)

Age groups
50 – 64 years 31.7 (26.2 – 37.7)
65 – 74 years 61.5 (53.8 – 68.6)
≥ 75 years 76.5 (67.6 – 83.6)

Education
Low/medium 48.7 (42.1 – 55.3)
High 53.5 (46.5 – 60.3)

Men (total) 39.2 (34.8 – 43.8)
Age groups

50 – 64 years 28.9 (23.6 – 34.9)
65 – 74 years 39.6 (32.2 – 47.5)
≥ 75 years 68.5 (56.8 – 78.3)

Education
Low/medium 36.7 (30.2 – 43.7)
High 41.9 (36.3 – 47.8)

Total (women and men) 44.8 (41.2 – 48.5)
CI = confidence interval

Table 1 
Prevalence of the existence of a living will  

by gender, age and education  
(n = 2,134 women, n = 2,051 men)

Source: German Ageing Survey (2020/2021)
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Data protection and ethics
Participants in the DEAS study provide their informed con-
sent after they were invited and received detailed written 
information about the aims and procedures of the study. 
Informed consent covers the voluntary nature of participa-
tion, the assurance of data protection and the use of the 
data gathered exclusively for scientific purposes. An ethics 
vote was not necessary for the DEAS and was therefore not 
requested (see the DFG’s comments on the necessity of 
an ethics vote for studies in the humanities and social 
sciences [12]; none of the criteria for the necessity of an 
ethics vote – risks for participants, lack of information 
about the aims of the study, examination of patients – are 
evident in the DEAS). 

Data availability
The anonymised and processed data of all completed waves 
of the German Ageing Survey (DEAS) are available free of 
charge to the scientific community via the Research Data 
Centre of the German Centre of Gerontology (FDZ-DZA) 
as Scientific Use Files (https://www.dza.de/en/research/
fdz/german-ageing-survey). For data protection reasons, a 
user contract must be concluded in order to obtain and 
analyse the data.
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living will does not exist, if it cannot be found or contains 
contradictory wording, the patient’s assumed will has to 
be determined and interpreted [1, 2]. To clearly determine 
the patient’s assumed will, the living will can be supple-
mented with a healthcare proxy, which designates an 
authorized person for this case [1]. According to data from 
the DEAS, the majority of people with a living will also have 
a healthcare proxy (84.9 %). To inform about the impor-
tance of living wills and to counsel patients with regard to 
their personal preferences, general practitioners could have 
an important pilot function. However, the statutory health 
insurance currently does not pay for counselling about  
living wills. 

Corresponding author
Prof Dr Susanne Wurm

University Medicine Greifswald  
Department Prevention Research and Social Medicine

Institute for Community Medicine 
Walther-Rathenau-Str. 48 

17475 Greifswald, Germany
E-Mail: susanne.wurm@med.uni-greifswald.de

Please cite this publication as
Wurm S, Spuling SM, Reinhard AK, Ehrlich U (2023) 

Prevalence of living wills among older adults in Germany.  
J Health Monit 8(3): 55–60.  

DOI 10.25646/11665

The German version of the article is available at: 
www.rki.de/jhealthmonit

Whether people have issued 
a living will is independent  
of the education level.

https://www.dza.de/en/research/fdz/german-ageing-survey
https://www.dza.de/en/research/fdz/german-ageing-survey
mailto:susanne.wurm@med.uni-greifswald.de
https://www.rki.de/jhealthmonit


Journal of Health Monitoring 2023 8(3)

Prevalence of living wills among older adults in Germany Journal of Health Monitoring

59

FACT SHEET

10.	 Klaus D, Engstler H, Mahne K et al. (2017) Cohort Profile:  
The German Ageing Survey (DEAS). International Journal  
of Epidemiology 46(4):1105–1105g

11.	 Vogel C, Klaus D, Wettstein M et al. (2020) German Ageing 
Survey (DEAS). In: Gu D, Dupre ME (Eds) Encyclopedia of 
Gerontology and Population Aging. Springer International 
Publishing, Cham, P. 1–9

12.	 Deutsche Forschungsgemeinschaft (DFG) (2023) Ethikvotum. 
https://www.dfg.de/foerderung/faq/geistes_sozialwissenschaften/ 
(As at 22.03.2023)

References
1.	 Bundesministerium der Justiz (BMJ) (2023) Patientenverfügung. 

Wie sichere ich meine Selbstbestimmung in gesundheitlichen 
Angelegenheiten?  
https://www.bmj.de/SharedDocs/Publikationen/DE/Patienten-
verfuegung.pdf;jsessionid=CB35E00AC66201F82FD4D98E887
E18AF.1_cid324?__blob=publicationFile&v=50 (As at 29.06.2023)

2.	 Schmitz D (2021) Patientenverfügung und Vorsorgevollmacht 
– einfach erklärt. In: Petermann-Meyer A, Panse J, Brümmendorf 
TH (Eds) Leben mit Krebs. Springer, Berlin

3.	 Bundesministerium der Justiz (BMJ) (2023) Patientenverfügung. 
https://www.bmj.de/DE/Themen/VorsorgeUndBetreuungsrecht/
Patientenverfuegung/Patientenverfuegung_node.html (As at 
21.03.2023)

4.	 Bundesnotarkammer (2020) Zentrales Vorsorgeregister; 
Jahresbericht 2020.  
https://www.vorsorgeregister.de/fileadmin/user_upload_zvr/
Dokumente/Jahresberichte_ZVR/2020-JB-ZVR.pdf (As at 
21.03.2023)

5.	 Bundesnotarkammer (2021) Zentrales Vorsorgeregister; 
Jahresbericht 2021.  
https://www.vorsorgeregister.de/fileadmin/user_upload_zvr/
Dokumente/Jahresberichte_ZVR/2021-JB-ZVR.pdf (As at 
21.03.2023)

6.	 Bundesnotarkammer (2022) Zentrales Vorsorgeregister; 
Jahresbericht 2022.  
https://www.vorsorgeregister.de/fileadmin/user_upload_zvr/
Dokumente/Jahresberichte_ZVR/2022-JB-ZVR.pdf (As at 
21.03.2023)

7.	 Deutscher Hospiz- und PalliativVerband e.V. (DHPV) (2017) 
Wissen und Einstellungen der Menschen in Deutschland zum 
Sterben – Ergebnisse einer repräsentativen Bevölkerungs
befragung im Auftrag des DHPV. 
https://www.dhpv.de/files/public/aktuelles/Forschung/For-
schung_2017_Ergebnisse_DHPVBevoelkerungsbefragung.pdf 
(As at 22.03.2023)

8.	 de Heer G, Saugel B, Sensen B et al. (2017) Advance Directives 
and Powers of Attorney in Intensive Care Patients. Dtsch Arztebl 
Int 114(21):363–370

9.	 UNESCO Institute of Statistics (2006) International Standard 
Classification of Education: ISCED 1997. UNESCO, Montreal

https://www.dfg.de/foerderung/faq/geistes_sozialwissenschaften/
https://www.bmj.de/SharedDocs/Publikationen/DE/Patientenverfuegung.pdf;jsessionid=CB35E00AC66201F82FD4D98E887E18AF.1_cid324?__blob=publicationFile&v=50
https://www.bmj.de/SharedDocs/Publikationen/DE/Patientenverfuegung.pdf;jsessionid=CB35E00AC66201F82FD4D98E887E18AF.1_cid324?__blob=publicationFile&v=50
https://www.bmj.de/SharedDocs/Publikationen/DE/Patientenverfuegung.pdf;jsessionid=CB35E00AC66201F82FD4D98E887E18AF.1_cid324?__blob=publicationFile&v=50
https://www.bmj.de/DE/Themen/VorsorgeUndBetreuungsrecht/Patientenverfuegung/Patientenverfuegung_node.html
https://www.bmj.de/DE/Themen/VorsorgeUndBetreuungsrecht/Patientenverfuegung/Patientenverfuegung_node.html
https://www.vorsorgeregister.de/fileadmin/user_upload_zvr/Dokumente/Jahresberichte_ZVR/2020-JB-ZVR.pdf
https://www.vorsorgeregister.de/fileadmin/user_upload_zvr/Dokumente/Jahresberichte_ZVR/2020-JB-ZVR.pdf
https://www.vorsorgeregister.de/fileadmin/user_upload_zvr/Dokumente/Jahresberichte_ZVR/2021-JB-ZVR.pdf
https://www.vorsorgeregister.de/fileadmin/user_upload_zvr/Dokumente/Jahresberichte_ZVR/2021-JB-ZVR.pdf
https://www.vorsorgeregister.de/fileadmin/user_upload_zvr/Dokumente/Jahresberichte_ZVR/2022-JB-ZVR.pdf
https://www.vorsorgeregister.de/fileadmin/user_upload_zvr/Dokumente/Jahresberichte_ZVR/2022-JB-ZVR.pdf
https://www.dhpv.de/files/public/aktuelles/Forschung/Forschung_2017_Ergebnisse_DHPVBevoelkerungsbefragung.pdf
https://www.dhpv.de/files/public/aktuelles/Forschung/Forschung_2017_Ergebnisse_DHPVBevoelkerungsbefragung.pdf


Journal of Health Monitoring 2023 8(3)

Prevalence of living wills among older adults in Germany Journal of Health Monitoring

60

FACT SHEET

This work is licensed under a 
Creative Commons Attribution 4.0 

International License.

The Robert Koch Institute is a Federal Institute within  
the portfolio of the German Federal Ministry of Health

Imprint 
Journal of Health Monitoring
www.rki.de/jhealthmonit-en

Publisher
Robert Koch Institute
Nordufer 20 
13353 Berlin, Germany

Editorial Office
Department of Epidemiology and Health Monitoring
Unit: Health Reporting
General-Pape-Str. 62–66
12101 Berlin, Germany
Phone: +49 (0)30-18 754-3400
E-mail: healthmonitoring@rki.de

Editor-in-Chief
Dr Thomas Ziese, 
Deputy: Dr Anke-Christine Saß

Editors
Johanna Gutsche, Dr Birte Hintzpeter, 
Dr Livia Ryl, Simone Stimm

Typesetting
Katharina Behrendt, Alexander Krönke, Kerstin Möllerke

Translation 
intellitext SprachenService

ISSN 2511-2708

Note
External contributions do not necessarily reflect the opinions of the  
Robert Koch Institute.

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.rki.de/jhealthmonit-en
mailto:healthmonitoring@rki.de
https://creativecommons.org/licenses/by/4.0/


Journal of Health Monitoring 2023 8(3)

Study on Health of Older People in Germany (Gesundheit 65+): objectives, design and implementationJournal of Health Monitoring

61

CONCEPTS & METHODS

Study on Health of Older People in Germany (Gesundheit 65+): 
objectives, design and implementation
Abstract
Background: The longitudinal population-based study Gesundheit 65+ aimed to close data gaps on health and well-being 
of older adults in Germany in times of the COVID-19 pandemic.

Methods: The target population comprised persons 65 years and older permanently residing in Germany and with 
sufficient German language skills. Proxy interviews were possible and consent from legal representatives was obtained 
as necessary in order to enable participation of physically or cognitively impaired persons. A two-stage sampling process, 
was used to draw 128 primary sample points (PSUs) and within these PSUs sex- and age-stratified random samples were 
drawn from population registries. A mixed-mode design was applied to contact the study population and for data 
collection. Data were collected between June 2021 and April 2023. Participants were surveyed a total of four times at 
intervals of four months. At month 12 participants were offered a home visit including a non-invasive examination. Data 
on all-cause mortality and information on neighborhood social and built environment as well as health insurance data 
will be linked to primarily collected data at the individual level. 

Discussion: Results will inform health politicians and other stakeholders in the care system on health and health care 
needs of older people in Germany.

  HEALTH · OLD AGE · LONGITUDINAL STUDY · POPULATION-BASED · GERMANY · COVID-19 · HEALTH SURVEY

1.	 Background

As in many other countries, the proportion of older and 
very old people in the population in Germany will contin-
ue to rise due to increasing life expectancy and low birth 
rates [1]. As of 2022 18.6 million people living in Germany 
are 65 years of age and older, including 6.1 million who 
are 80 years and older [2]. With increasing age, the prob-
ability of illness and the decline in physical and cognitive 
function increases. The majority of older people today are 
able to actively participate in social life. However, at a 

given chronological age the spectrum of health and func-
tional state in older age ranges from completely unrestrict-
ed, independent and integrated in social life to very severe-
ly restricted and permanently dependent on support and 
nursing care. Apart from genetic factors, social and envi-
ronmental determinants of health largely contribute to the 
heterogeneity in health and health-related functional limi-
tations among older adults [3, 4]. 

The COVID-19 pandemic posed major challenges to 
health care systems worldwide. Older adults, in particular 
persons 80 years of age and older, and residents of long-
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term nursing care facilities were at particularly high risk of 
severe or fatal COVID-19 in Germany as in other countries 
[5–8]. In addition, containment measures such as contact 
restrictions and changes in access and use of health care 
services affected the entire population, but had different 
impacts depending on age [9, e.g. 10, 11–14]. Information 
representative of the population aged 65 years and older 
is limited. 

As part of the nationwide health monitoring in Germany 
conducted by the Robert Koch Institute (RKI), Gesundheit 
65+ was designed to provide current insight into health 
and well-being of the population aged 65 years and older 
in times of the COVID-19 pandemic. The study puts a focus 
on including functionally impaired old and very old people. 
In contrast to previous health monitoring studies of the 
RKI [15, 16], the present study therefore applies a previously 
tested study protocol aimed to include older persons with 
physical and cognitive impairments [17, 18].

Health in older age was assessed based on primary 
interview and measurement data collected during the 
COVID-19 pandemic, which can be linked to data from 
additional sources like statutory health insurance data or 
geographic information systems. In detail, analyses of 
these data will provide insight on:

(1)�	� health status and well-being based on self-reported 
data from the cross-sectional baseline survey,

(2)	� changes in subjective, physical and mental health, 
individual and social health determinants and utili-
zation of health care services based on self-reported 
longitudinal data and 

(3)	� core indicators of objective physical health as well 
as physical and cognitive functional status based 
on cross-sectional data including standardized 
tests and measurements for groups of older adults 
with special health care and social support needs.

2.	 Methods
2.1	 Study design

Study design and sample
Gesundheit 65+ is a population-based longitudinal epide-
miological study to provide representative data on the 
health situation of people aged 65 years and older in Ger-
many. A longitudinal survey design was chosen to closely 
map changes in well-being, health and functional status as 
well as changes in medical care services and health care 
services utilization during the course of the COVID-19 pan-
demic. Data were collected between June 2021 to April 2023 
and included a baseline interview survey, which was com-
pleted between June 2021 and April 2022, as well as fol-
low-up surveys four, eight and 12 months after the baseline 
survey (Figure 1). Participants were visited at home for a 
physical examination and a drug interview at the time of 
the final follow-up. 

The study was funded by the Federal Ministry of Health 
Germany (Grant No: ZMVI1-2518FSB410) and approved by 
the ethics committee at the Berlin Chamber of Physicians 
(German: Berliner Ärztekammer, Eth-50/19) and the data 
protection officer of the RKI. It was conducted in compli-
ance with the data protection provisions set out in the EU 
General Data Protection Regulation (GDPR) and the Fed-
eral Data Protection Act (BDSG). Our data protection con-
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Prior to health examinations on completion of the study 
by home visits, participants or legal representatives pro-
vided a separate written informed consent. Written informed 
consent to the linkage of individual ambulatory statutory 
health care data was also obtained at the home visit. 

Inclusion and exclusion criteria
The target population comprised persons 65 years and old-
er permanently residing in Germany. We excluded persons 
not able to understand German language, as well as indi-
viduals who had died/moved before the field period start-
ed or were untraceable. 

Persons who, e.g were not able to provide information 
about their health and to participate in the surveys them-
selves, could participate by asking a proxy. Persons unable 
to provide written informed consent were able to partici-
pate based on written informed consent provided by their 
legal representative. 

cept included the use of register-based information and 
the linkage with publicly available data for non-responder 
analyses and the search for a telephone number to contact 
individuals via telephone.

Prior to study enrollment, study participants or their 
legal representatives provided written informed consent 
to participate in the study. Participation by means of an 
online baseline questionnaire was an exception; here, the 
invited person could also give consent online. In addition, 
consent could be given at this time for (a) geocoding of 
the home address for linkage to social and environmental 
health determinants of the living environment and (b) vital 
status follow-ups at residential population registration 
offices (i.e., their survival time). Participants or their legal 
representatives were informed that the study was voluntary 
and they could choose to withdraw from the study or any 
parts of it at any time. Written consent from the invitees 
or their legal representatives was also required for partici-
pation in a non-responder questionnaire/interview at base-
line. Oral consent was only possible if the invited individ-
ual consented to a telephone non-responder interview. 

Gesundheit 65+ integrates 
the population aged 65  
and older without an  
upper age limit into the  
RKI’s nationwide  
examination surveys.

Figure 1 
Data collection in Gesundheit 65+

Source: Gesundheit 65+, own description

After one  
year

+

After 8  
months

After 4  
months

1. 2. 3.

Invitation

Baseline-Questionnaire 
(Duration approx. 45 min.)

Follow-Up-Questionnaires 
(Duration approx. 30 min. each)

Examination 
(Duration approx. 1.5 hours)
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Sampling procedure
A two-stage stratified cluster sampling procedure was 
applied analogous to the previous population-based RKI 
health surveys DEGS1 und GEDA 2014/2015-EHIS [19, 20]. 
In the first stage, 120 primary sampling units (PSUs) were 
randomly drawn from all municipalities in Germany in col-
laboration with the Leibniz Institute for the Social Sciences 
(GESIS), Mannheim, Germany. Eight additional PSUs were 
drawn to be used for a run-in period. All 128 selected PSUs 
are displayed in Figure 2. Random selection of PSUs was 
stratified based on region and the BIK-10 classification, a 
regional classification system for Germany [21], in order to 
adequately represent low-population municipalities and to 
allow for prevalence estimates in four major regions in 
Germany. The following regions were considered: North 
(Schleswig-Holstein, Hamburg, Lower Saxony, Bremen), 
South (Bavaria, Baden-Württemberg), West (North Rhine- 
Westphalia, Hesse, Rhineland-Palatinate, Saarland), and 
East (Berlin, Brandenburg, Mecklenburg-Western Pomer-
ania, Saxony, Saxony-Anhalt, Thuringia). Municipalities with 
very large populations (e.g. Berlin) are represented by sev-
eral PSUs. Communities with few inhabitants aged 65+ 
years were grouped with neighboring small communities 
belonging to the same stratification cell. In the second 
stage, within PSUs, sex- and age-stratified random samples 
of the population aged 65 years and older were then drawn 
from local population registers applying unrestricted ran-
dom selection. Stratification by age considered two age 
groups (65 – 79, 80 + years).

The longitudinal study 
consists of a baseline  
questionnaire, three 
follow-up questionnaires  
and a home visit  
examination.

Figure 2 
Primary sampling units of Gesundheit 65+ 
Source: Gesundheit 65+, own description

Region

North (Schleswig-Holstein, Hamburg, Lower Saxony, Bremen)

West (North Rhine-Westphalia, Hesse, Rhineland-Palatinate, Saarland)

South (Bavaria, Baden-Württemberg)

East (Berlin, Brandenburg, Mecklenburg-Western Pomerania, Saxony, 
Saxony-Anhalt, Thuringia)

Sample points

Run-In-Points
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2.2	Conducting the survey

Field work strategy (Touring schedule)
In order to avoid systematic (e.g. seasonal or COVID-19- 
pandemic-related) effects on data collection, the 128 PSUs 
were randomly grouped into 32 routes. Including a total of 
four PSUs per route, one PSU was randomly assigned from 
each of the four regions in Germany and invitations were 
sent out successively on a route-by-route basis. The 
sequence of inviting and visiting PSUs for enrollment of 
study participants into the baseline survey was set in a 
touring schedule before starting the invitation process. 

Baseline recruitment 
A previously developed and tested sequential mixed-mode 
design [17] was applied to contact the sampled individuals 
for study participation (Figure 3). In a first step and in addi-
tion to a brief personalized invitation letter, the invitees 
received an information brochure, the baseline paper ques-
tionnaire, a consent form, a prepaid envelope for returning 
the questionnaire, a response form and a small uncondi-
tional incentive (pack of flower seeds). The brochure 
informed invitees on study design (i.e. participation options, 
planned follow-ups, examination, funding and data protec-
tion. After two weeks without response to the invitation, 
individuals received a postal reminder. The invitation as 
well as the reminder letter provided a link and a personal-
ized password to an online questionnaire and the offer of 
a telephone interview as additional options for participa-
tion. One week after there was no response to the remind-
er, trained research assistants contacted the sampled indi-
viduals via telephone in order to inform about the study 

Statistical precision and power
To estimate the precision of descriptive prevalence esti-
mates, a corresponding interval of less than 10 % of the 
expected prevalence was used for the width of the confi-
dence interval.

Power calculations showed that a total of 128 sample 
points and an overall sample size of 2,700 participants 
would permit estimation of prevalence rate stratified by sex 
and age group (65 – 79, 80 + years) at the final follow-up 
contact (i.e. the examination) with sufficient precision. This 
calculation assumed comparable numbers of participants 
by strata and PSU at baseline and, based on previous expe-
rience [18], a 32.5 % loss from baseline participation to the 
last follow-up. Cluster sampling underestimates total var-
iability and hence estimation error compared to simple 
random sampling, because individuals within PSUs are 
more likely to share study characteristics than individuals 
directly sampled from the population. The increase in esti-
mation error is quantified by the ‘design effect’ which can 
be assumed as 1.5 (i.e. 50 % more participants are needed, 
compared to a one-stage sampling design) for the age 
group 65 and older based on own unpublished analyses of 
previous RKI population-based health surveys. Due to finan-
cial constraints we had to cut down the possible number 
of examinations per PSU leading to a total number of 1,500 
possible examinations at the last follow-up. We repeated 
our power calculation as described above. Results were 
similar to the previous calculations. However, confidence 
intervals for prevalences of 30 % and more were slightly 
wider; the criterion of interval width less than 10 % was 
slightly exceeded here.

Various options were  
offered to enable physically 
or cognitively impaired  
individuals to participate.
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Four research assistants visited four PSUs per week (one 
PSU per assistant), in the following week four other research 
assistants visited the next four PSUs. It took approximate-
ly nine months to complete the baseline survey visiting all 
32 routes. Home visits were announced in advance by mail 
including photographs of the research assistants (50 % 
women; age range: 41 – 67 years; mean age 54.7 years) who 
conducted these visits. For identification purposes, research 

and the interview options, if a telephone number was avail-
able. About 2.5 weeks later, research assistants traveled to 
the PSUs and tried to contact invitees if no contact or deci-
sion on participation had been achieved. The research 
assistants informed about the study, provided information 
material (if necessary for other involved persons such as 
legal representatives or nursing home managers), helped 
with the questionnaire or offered a face-to-face interview. 

Gesundheit 65+ collects 
information on subjective, 
objective and social aspects 
of the health of older people 
with the possibility of linking 
external data.

Figure 3 
Sequential contact design at baseline

Source: Gesundheit 65+, own description
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non-response and selection bias. Apart from sending back 
the filled-in questionnaire in a prepaid enclosed envelope, 
the questionnaire could also be answered by telephone or 
face-to-face interview during the home visit if desired.

Public relations work
To raise awareness of the Gesundheit 65+ study, a short 
study name and a logo were generated and used on all 
print and online materials. The launch of the study was 
announced with a national press release (in close cooper-
ation with the RKI press office). In addition, at each of the 
128 PSUs, mayors or municipal councils as well as the local 
press were informed about the study approximately two 
weeks before the invitation letters were sent out. The pur-
pose of this local and regional public relations work was 
to increase awareness and trustworthiness of the study.

A detailed study website in German (www.rki.de/gesund-
heit65plus) informs invitees, participants and interested 
parties about the aims of the study and provides detailed 
information about the exact process, participation, data 
protection and study results.

Re-contacting for the follow-up surveys  
and the examination
All baseline participants who had not withdrawn their con-
sent for re-contact and who were not deceased according 
to prior information (e.g. from relatives) were eligible for 
follow-up contacts. This means that individuals who had 
not participated in the follow-up surveys and had not com-
pletely declined further study participation were also invit-
ed again to the next follow-up survey. An address inquiry 
was conducted at the respective registration office for 

assistants used an official RKI employee identification card. 
Home visits were stopped after route 18 in November 2021 
due to the renewed COVID-19 surge at that time. Instead, 
from route 19 onwards, sampled individuals received a 
second postal reminder including the baseline question-
naire and a prepaid envelope. Women 80 years of age and 
older had turned out to be particularly hard to reach. From 
route 19 onwards, this group was therefore given another 
unconditional incentive within the second reminder letter 
(i.e. monetary voucher of 5 or 10 or 20 €). 

The study protocol permitted assisted and proxy partic-
ipation, i.e. study participants could get help through oth-
ers such as family or friends with answering the question-
naire/interview. If the participants were not able to take 
part themselves due to cognitive or physical limitations, 
they or their legal representatives could authorize other 
individuals to answer the questionnaire/interview for them 
(so-called proxy interview). 

If invitees or others had further questions at any point, 
they could contact the study’s toll-free service number from 
Monday to Friday between 9 to 12 a.m. and 2 to 5 p.m. or 
leave their concerns on an answering machine outside 
these hours, send their questions via email or could find 
additional information on the research project’s website. 
Invitees who did not wish to participate could indicate this 
in writing, by email, by phone or during the home visit.

Individuals who declined to participate as well as 
non-contacts were asked to answer a short non-responder 
questionnaire either at the time of study refusal or per mail 
approximately seven weeks after the initial invitation. In 
this questionnaire, essential sociodemographic and health- 
related characteristics were assessed to enable analyses of 

Gesundheit 65+ contributes 
to evidence-based policy 
advice and public health 
research in a society of 
demographic change.

http://www.rki.de/gesundheit65plus
http://www.rki.de/gesundheit65plus


Journal of Health Monitoring 2023 8(3)

Study on Health of Older People in Germany (Gesundheit 65+): objectives, design and implementationJournal of Health Monitoring

68

CONCEPTS & METHODS

reduced number of men aged 80 and over was invited at 
random for the examination. Up to this point, this group 
of persons had been reached better than women for the 
examination and was disproportionately represented in the 
sample compared to younger men due to the stratified 
sampling procedure.

2.3	Data collection methods, contents and data linkages

Content of questionnaires/interviews
In order to lower participation barriers for very old or func-
tionally impaired persons participation efforts were kept 
as low as possible. We used large print documents to mit-
igate barriers due to sensory limitations. A mixed-mode 
data collection design offered a questionnaire on paper 
(also available as an online questionnaire) or an interview 
mode. Participants could be assisted by a third person at 
any time and proxy participation was allowed. Due to data 
linkage (e.g. linkage with ambulatory health care data) con-
tent of health questionnaires/interviews could be focused 
on health indicators requiring self-reported information. 
Where possible, questions and instruments were selected 
from other studies currently conducted by the RKI to enable 
comparative analyses.

The baseline questionnaire included but was not limited 
to essential health concepts for older and very old people 
(e.g. physical and cognitive functioning, mobility, falls, nurs-
ing care needs and assistance with basic or instrumental 
activities of daily living). The selection of indicators was 
based on a previously developed set of health indicators 
for the population 65 years and older [22]. In addition, the 
questionnaire covered the main topics of health: self-per-

persons for whom the invitation letter for a follow-up was 
returned as undeliverable or who were not reached during 
the entire re-contacting process, and who had previously 
consented to this. Any address changes or deaths that 
became known as a result were taken into account for fur-
ther re-contacting.

The same field work strategy as for baseline recruitment 
was used regarding routes and sequence of all invitations. 
All follow-up contacts were initiated by mail. The mailing 
included a personalized invitation letter (containing a link 
and a personalized password to an online version and the 
offer of a telephone interview), the paper follow-up ques-
tionnaire, and a small unconditional incentive (e.g. a pen 
or four bookmarks). Non-responders were contacted by 
telephone two to three weeks after invitation and, if no con-
tact or decision on participation was achieved, were sent 
a reminder letter. Invitees who did not wish to participate 
could indicate this in writing, by email, or by telephone. In 
case of a refusal by phone, persons were asked to indicate 
the reasons for non-participation. Persons stating non-par-
ticipation by mail and non-responders to follow-up con-
tacts received a letter asking them to indicate the reasons 
for non-participation according to a checklist via prepaid 
return mail. 

This procedure was the same for all follow-ups. As part 
of the invitation to the third follow-up, participants were 
invited to a brief health examination survey during a home 
visit. An additional brochure informed about the content 
and procedure of the examination as well as data protec-
tion in text and pictures. 

From route 24 onwards in order to mitigate effects of 
self-selection for participation in the examination, only a 
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mit tracking changes in physical and mental health (e.g. 
self-perceived health, falls, depressive symptoms), 
health-related behaviors as well as social and psychologi-
cal determinants of physical and mental health (e.g. social 
support and loneliness). Table 1 provides an overview of 
the content of the questionnaires. 

ceived health, and health-related quality of life, physical 
and mental health status, health-related behaviors, utiliza-
tion of health care and preventive services, social and envi-
ronmental determinants of health. A special focus was put 
on the direct and indirect health impacts of the COVID-19 
pandemic. The follow-up questionnaires contained selected 
questions from the baseline questionnaire in order to per-

Table 1 
Overview over content of baseline, follow-up 

and non-responder questionnaires/interviews
Source: Gesundheit 65+

Constructs, Measurement Instrument/Source Assessment 
timepoint

Non-responder 
questionnaire

Health status
Self-perceived health MEHM [35, 36] T0 – T3 x
Change of self-perceived health Self-developed close-ended question T1 – T3
Chronic disease MEHM [35, 36] T0 x
List of age relevant chronic diseases or conditions (past 12 month) from EHIS [37] T0, T3a

Cancer (lifetime) and cancer treatment (past 12 months) Self-developed close-ended question T0
Other chronic diseases with current treatment or impairment  
of daily life 

Self-developed open-ended question T0, T3

Pain intensity in the last 4 weeks, duration SF-36 Health Survey [38],  
Deutscher Schmerzfragebogen  
(German Pain Questionnaire) [39]

T0, T3

Appetite and loss of appetite (past 12 month) Adapted from Health ABC study [40, 41] T0, T3
(Unintentional) weight loss (past 12 month) According to Fried et al. [42] T0, T3

COVID-19 related questions
Infection Self-developed close-ended question T0 – T3b x
Treatment Self-developed close-ended question T0 – T3b

Vaccination, intention Self-developed close-ended question T0 – T3b x (only  
vaccination)

Adherence to containment measures Self-developed close-ended question T0
Unmet support related to personal care or household activities Self-developed close-ended question T0
Burdens in the pandemic Self-developed close-ended question T2

Functional impairments
Difficulty in seeing From EHIS [37] T0
Difficulty in hearing From EHIS [37] T0
Difficulty in mobility (walking, climbing stairs) From EHIS [37] T0 – T3 x (only walking)
Difficulty in biting and chewing From EHIS [37] T0, T3

T0 = baseline, T1 = 4-month follow-up, T2 = 8-month follow-up, T3 = 12-month follow-up, EHIS = European Health Interview Survey,  
Health ABC study = Health, Aging, and Body Composition Study, MEHM = Minimum European Health Module, SF-36 = 36-item Short-Form-Health Survey,  
a including cancer, b some differences exist in wording

Continued on next page



Journal of Health Monitoring 2023 8(3)

Study on Health of Older People in Germany (Gesundheit 65+): objectives, design and implementationJournal of Health Monitoring

70

CONCEPTS & METHODS

Constructs, Measurement Instrument/Source Assessment 
timepoint

Non-responder 
questionnaire

Functional impairments
History of falls (past 12 months) Adapted from PROFANE [43] T0 – T3
Subjective memory impairment From AgeCoDe-Study [44] T0 – T3 x
Dizziness or vertigo (past 12 months) Adapted from NHANES [45] T0
Urinary incontinence (past 12 months) From EHIS [37] T0
Fecal incontinence (past 4 weeks) Self-developed close-ended question T0
Shortness of breath MRC Breathlessness Scale [46, 47] T0
Activity limitations MEHM [35, 36] T0 x
Difficulties with activities related to personal care: basal activities 
of daily living, ADL

According to Katz et al. [48];  
from EHIS [37] 

T0 – T3

Difficulties with household activities: instrumental activities  
of daily living, IADL

According to Lawton and Brody [49];  
from EHIS [37] 

T0 – T3

Officially recognized disability Self-developed close-ended question T0
Long-term care benefits (German: Pflegegrad) Self-developed close-ended question T0, T2, T3 x

Health care
Type of health insurance Self-developed close-ended question T0
Hospital admissions (past 12 months) From EHIS [37] T0 – T3
Emergency care visits (past 12 months) Self-developed close-ended question T0 x
Process quality of primary care Self-developed close-ended question T0
Vaccination against flu (last time) From EHIS [37] T0
Number of prescribed medications Self-developed close-ended question T0, T3 x
List of health care products Adapted from NRW80+ [50] T0
Use of assistive devices, fitness trackers, wearables Adapted from Bitkom [51] T0

Psychological assessment
Depressive symptoms (past 2 weeks) PHQ-2 [52] T0 – T3
Health related quality of life: single question on energy (past 4 weeks) SF-12 [53, 54] T0, T3
Quality of life: two questions on autonomy and on satisfaction 
with social participation

WHOQOL-OLD [55] T0 – T3

Self-perceived current life satisfaction Adopted from SOEP [56] T0 – T3
Loneliness According to R-UCLA [57], from SHARE [58] T0 – T3
General self-efficacy expectancy GSE-3 [59, 60] T0
Health literacy – Healthcare: two questions on appraise information 
and understand information

HLS-EU [61] T0

T0 = baseline, T1 = 4-month follow-up, T2 = 8-month follow-up, T3 = 12-month follow-up, ADL = Activities of Daily Living, AgeCoDe-Study = Ageing, Cognition and 
Dementia in Primary Care Patients Study, EHIS = European Health Interview Survey, GSE-3 = General Self-Efficacy Short Scale-3, HLS-EU = European Health Literacy 
Survey Questionnaire, IADL = Instrumental Activities of Daily Living, MEHM = Minimum European Health Module, MRC = Medical Research Council, NHANES = 
 National Health and Nutrition Examination Survey, NRW80+ = Lebensqualität und Wohlbefinden hochaltriger Menschen in NRW, Repräsentativbefragung NRW80 
(German: representative panel study on quality of life and well-being of very old adults conducted in North-Rhine Westphalia, Germany), PHQ-2 = 2-item Patient Health 
Questionnaire, PROFANE = Prevention of Falls Network Europe, R-UCLA = Revised UCLA Loneliness Scale, SHARE: Survey of Health, Ageing and Retirement in Europe, 
SF-12 = 12-item Short-Form-Health Survey, SOEP = Socio-Economic Panel, WHOQOL-OLD = World Health Organization Quality Of Life -Older Adults Module 

Table 1 Continued 
Overview over content of baseline, follow-up 

and non-responder questionnaires/interviews
Source: Gesundheit 65+

Continued on next page
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Constructs, Measurement Instrument/Source Assessment 
timepoint

Non-responder 
questionnaire

Health behaviors
Health awareness: single item HSC [62] T0 x
Physical activity and exercise (past 3 months) From DEGS1 [63] T0 – T3
Current smoking status From DEGS1 [64] T0
Fruit and vegetable consumption From EHIS [37] T0
Alcohol consumption (past 12 month, past 7 days) From EHIS [37] and from SHARE [58] T0
Body mass index according to self-reported height in cm and 
weight in kg

From EHIS [37] T0, T3

Social environment
Social support OSS-3 [65] T0 – T3
Participation: List of activities According to NHATS [66] T0 – T3
Informal care and burden of care Self-developed close-ended question T0 – T3 x (only 

informal care)
Frequency of leaving the house (past month) According to NHATS [67] T0 – T3
Support with activities related to personal care: basal activities  
of daily living, ADL

From EHIS [37] T0 – T3

Support with household activities: instrumental activities of daily 
living, IADL

From EHIS [37] T0 – T3

Socio-demographics
Month and year of birth, sex Self-developed close-ended question and 

register-based information
T0 – T3 x

Marital status Self-developed close-ended question and 
register-based information

T0 – T3

Partnership Self-developed close-ended question T0 – T3 x
Household size Self-developed close-ended question T0
Type of housing Self-developed close-ended question T0, T3
Education Self-developed close-ended question T0 x (only school 

education)
Country of birth Self-developed close-ended question and 

register-based information
T0

Net household income Self-developed close-ended question T0
Financial constraints (Inability to make ends meet) From EU-SILC [68, 69] T0, T3

T0 = baseline, T1 = 4-month follow-up, T2 = 8-month follow-up, T3 = 12-month follow-up, ADL = Activities of Daily Living, DEGS1 = German health interview and  
examination survey for adults (2008 – 2011), EHIS = European Health Interview Survey, EU-SILC = EU Statistics on Income and Living Conditions, HSC = Health 
Consciousness Scale, IADL = Instrumental Activities of Daily Living, NHATS = National Health and Aging Trends Study, OSS-3 = Oslo-3 Social Support Scale,  
SHARE: Survey of Health, Ageing and Retirement in Europe

Table 1 Continued 
Overview over content of baseline, follow-up 

and non-responder questionnaires/interviews
Source: Gesundheit 65+
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been tested in previous surveys [16, 18]. Figure 4 provides 
an overview of the course of the home visit and Table 2 
provides an overview of the tests and instruments used. 
After completion of the examination, participants received 
written information on their test results and a small gift 
(material value approx. 5 €).

Selection of measurements and tests
Parallel to the final follow-up questionnaire, study partici-
pants were invited to take part in a home visit examination 
with an average duration of 1.5 hours. This enabled even 
people with limited mobility to participate without great 
effort. The standardized examinations and tests used have 

Figure 4  
Course of measurements, tests and  

recordings in Gesundheit 65+
Source: Gesundheit 65+, own description
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and  

consent

Calf  
circumference

Hand  
grip strength
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pressure
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of medications 

and food  
supplements

Handing  
over the 

results report

Cognitive  
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Scanning  
of the health 

insurance 
card

Farewell  
and handover 
of the reward 

gift

Table 2 
Components of the home visit examination  

at month 12 follow-up 
Source: Gesundheit 65+

Component Device Measurement
Anthropometric measures

Height Portable Stadiometer Seca 213 Height in cm, accuracy of measurement: 0.1 cm 
Weight Personal scale Seca 208 Weight in kilos, accuracy of measurement: 0.1 kg
Calf circumference Ergonomic measurement tape  

(Medical product), Seca 201
Circumference in cm on left calf, accuracy of  
measurement: 0.1 cm

Blood pressure and heart rate
Resting blood pressure Mobil-O-Graph®, IEM GmbH Standardized protocol, three automated measurements  

in a sitting position after resting 
Physical function

Isometric hand grip strength Smedley dynamometer, Scandidact,  
Denmark, 100 kg 

Maximum grip strength achieved in four examinations  
alternating right and left, accuracy of measurement: 0.5 kg

Cognitive function
Excecutive function Letter Digit Substitution Test [70] Measuring the number of digits correctly substituted within 60 s
Verbal episodic memory Word list from the German language version 

of consortium to establish a registry for 
Alzheimer’s disease [CERAD, 71]

Measuring the number of correctly recalled words per trial 
(Trial 1 – 3 immediate recall, Trial 4 delayed recall) 

Medication use
Current medication use  
(past 7 days)

„Arzneimittel-Erfassungs-Datenbank“,  
AmEDa, Medication Recording Database 

On-site medication review via a computer-assisted  
personal interview and automated barcoding 

Statutory health insurance data 
Personal health insurance  
number 

Card reader for electronic health cards;  
software for asymmetrical encryption  
of personal health insurance number 

Linkage to health insurance records such as diagnosis codes 
and drug prescription up to four years prior to examination
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The non-responder questionnaire/interview contained 
selected questions from the baseline questionnaire/inter-
view as indicated in Table 1. In addition, reasons of non-par-
ticipation were assessed according to a checklist.

2.4	Data processing and expected results

Quality assurance 
A quality assurance (QA) concept was developed for this 
study. The QA concept included and defined the following: 
appointment of topic-based Quality Assurance Officers 
(QAO), responsibilities for several processes, communi-
cation structures within and outside the project, measures 
such as trainings, Standard Operating Procedures (SOPs), 
checklists, site visits, and documentation of the measures 
as well as evaluation of their effectiveness. All measures 
were supervised by a study-independent QA team estab-
lished at the RKI.

SOPs were prepared for all steps of the data collection 
process including checklists for standardized interviews 
and examinations. Supervised training periods of several 
weeks were scheduled for study personnel before the start 
of baseline invitations and the follow-up examination. Train-
ing days were scheduled prior to starting first and second 
follow-up contacts in order to teach the specifics of con-
tacting (e.g. changed order of contact modes, see Re-con-
tacting for the follow-up surveys and the examination) and 
contents of the data collection (see Table 1). Adherence to 
standardization in interviewing and examination according 
to SOPs/checklists were verified in advance of data collec-
tion and through site visits. If required, additional individ-
ual trainings were conducted. In addition, process data, 

Data linkage
Based on the participants’ or legal representatives’ informed 
written consent linkage of primary data collected in Gesund-
heit 65+ to health-related data from various other sources 
will be possible. Data from external sources include: 

(1)	� vital status information obtained from residential 
population registration offices over a maximum of 
20 years to analyze patterns and determinants of 
all-cause mortality, 

(2)	� social and built residential environment character-
istics obtained through geocoding of the partici-
pants’ addresses at baseline in order to enable 
analyses of social and environmental determinants 
of health, e.g. social area deprivation, health care 
infrastructure, exposures to noise and air pollution, 
and 

(3)	� ambulatory statutory health care data will be linked 
by an independent trust office for analysis of self- 
reported health data in conjunction with docu-
mented medical diagnoses and health care services 
provision in collaboration with the Central Research 
Institute of Ambulatory Health Care in Germany. 

Baseline non-responder questionnaire
A non-responder analysis is essential to assess selection 
bias in Gesundheit 65+. Therefore, a brief non-responder 
questionnaire or interview was offered to all baseline 
non-participants. Proxy participation, e.g. by relatives or 
caregivers, was possible, if the invitee or her/his legal rep-
resentative gave consent.
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with a software syntax to obtain a research dataset. All 
changes on the datasets were double checked, documented 
and can be corrected as necessary. The raw data contains 
only corrections for data entry errors and is kept separate 
from the fully processed data record. To ensure a uniform 
procedure during data checking and correcting, general 
and additional study-specific SOPs were used for work pro-
cesses in data management and QA. In addition, QA 
included checking for data completeness at the individual 
level, extreme values, missing values, compliance with fil-
ter questions etc. as well as for consistency and plausibil-
ity, accuracy and correctness in terms of content. Responses 
to open-ended questions were coded, aggregated variables 
and instruments were created. The research dataset 
includes all variables that have passed the data privacy 
check and have been cleared for release by the QA study 
management. This data is provided with supplementary 
imputed variables, weighting variables and detailed data 
documentation (data description, codebooks etc.).

Statistical analyses
We developed a statistical analysis plan for stepwise anal-
yses of data based on methodological and public health 
priorities. This includes the cross-sectional analysis of 
health data collected during the baseline survey with a par-
ticular focus on previously defined core health indicators 
for older persons [22], longitudinal analyses of intraindi-
vidual changes in health status, well-being and analyses of 
the examination data.

For the statistical analyses a weighting factor was com-
puted in order to correct study results for deviations of the 
study population from the target population of people 65 

e.g. on the number and mode of contact attempts per wave, 
were continuously evaluated and retrainings were con-
ducted in case of deviations according to predefined rules. 

Baseline and follow-ups started with a run-in period, i.e. 
all procedures were tested on the first two routes of eight 
sample points and could be adjusted as needed.

Data management plan
In parallel to the data collection the data management was 
carried out. The mixed-mode data collection design required 
different methods for data management that have already 
been used in previous RKI studies and include the handling 
of original data, raw data, data correction and finally the 
provision of analysis datasets. QA actions were implement-
ed into every step of data processing and staff training. 

Paper questionnaires were scanned, saved, digitally 
archived and verified by trained RKI staff. The quality of 
data entry was assessed via second entry of 10 % of the 
paper questionnaires. In computer-assisted web interviews 
(i.e. online questionnaire), in computer-assisted personal 
interviews (i.e. medication review during home visit exam-
ination) and in computer-assisted telephone interviews 
interviewers entered data directly into a software where 
plausibility checks were integrated by setting valid ranges 
and logical skips through filters. During baseline home vis-
its or examination visits, face-to-face interviews were con-
ducted paper-based and were entered electronically after-
wards as described. Examination data was recorded with 
computer-assistance or electronically via the specific mea
surement devices (i.e. blood pressure).

All these raw datasets were combined into one inspec-
tion data set. Subsequently, this was used for data editing 
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and medical and nursing care needs. Reliable and action-
able data on health of older people can only be obtained if 
people aged 65 and over provide information on their 
health, living situation and needs [e.g. 28]. 

Gesundheit 65+ aimed to collect population-represent-
ative data that cannot be obtained from any other data 
sources. In addition to cross-sectional health information 
obtained during the baseline health interview survey and 
the health examination as part of the home visit 12 months 
after baseline, follow-up interviews permit longitudinal 
analyses of intraindividual variability in health status, health 
resources and well-being of older adults in Germany in 
times of the COVID-19 pandemic. Combined with informa-
tion from routine data, official health statistics and other 
data linkages, the results will support health policy plan-
ning and implementation research to improve the health 
and well-being of older people in Germany, and not least 
will contribute to future pandemic preparedness.

3.1	 Strenghts and Limitations

The strengths of the study are as follows: First, we applied 
probability sampling and adapted the study design to ena-
ble participation of functionally impaired older persons. In 
order to keep participation barriers and selection bias as 
low as possible, we allowed assisted and proxy participa-
tion in the health interview part of the study and limited 
exclusion criteria, i.e. to persons with insufficient German 
language skills. Individuals having a legal representative 
or who were living in nursing homes were therefore includ-
ed in our study. As can be seen from the first results of the 
Gesundheit 65+ study presented in the same issue of the 

years of age and older in Germany as of 31 December 2020 
with regard to sex, age, region and community size accord-
ing to BIK-10 regional classification system for Germany [21]. 
In addition, the weighting factor will consider deviations in 
educational level according to the International Standard 
Classification of Education ISCED 2011 compared to data 
representative of the German resident population based on 
the German microcensus 2018 [23]. For the follow-ups, this 
weighting factor will be multiplied by the inverse of the esti-
mated re-participation probability using appropriate regres-
sion methods and predictors to account for loss to follow-up. 
Descriptive statistics as well as multivariable logistic and 
other regression analyses for complex survey samples will 
be applied throughout the analyses of results.

 
3.	 Discussion 

Gesundheit 65+ is the first nationwide population-based 
health study of older adults in Germany, which is specifi-
cally designed to include older and very old people as well 
as people with health limitations. Including older people 
in ongoing national health monitoring is crucial to evidence- 
informed health policy planning and the implementation 
and evaluation of national health goals, but also challeng-
ing [24]. Gesundheit 65+ applied a previously developed 
and tested mixed-mode contact and data collection design 
[17, 22, 25]. The intention was to lower participation barriers 
for older and impaired people who are often excluded or 
underrepresented in health surveys [17, 26, 27]. Adults 65 
years of age and older are heterogeneous with regard to 
health and functional status, health-related behavior, cop-
ing with multimorbidity, social support and participation, 
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part. Field work started in June 2021. Baseline recruitment 
required personal contacts to persons preferring face-to-
face interviews and to persons without reaction to written 
invitations and not contactable by telephone. This was 
accompanied by high demands on the hygiene concept of 
the study, which made personal visits much more strenu-
ous for our study team. Despite the hygiene concept, the 
feasibility of the study (especially the postponed examina-
tion) was uncertain throughout the whole study period. For 
example, face-to-face study recruitment had to be discon-
tinued in November 2021 for the remaining baseline field 
period, when the SARS-CoV-2 Omicron variant became 
prevalent, posing a high risk of infection and severe illness 
to older persons. Future non-response analyses will have 
to show to what extent this had an impact on participant 
recruitment (e.g. on the composition of the sample).

Second, our study design is cost intensive. Conducting 
home visits to older people in Germany over an extended 
period of time required a large team of research assistants 
with high levels of commitment and motivation. Home 
visits are essential to enable older persons with health 
problems and those who depend on assistance to partici-
pate in research studies. However, they also increase the 
time required for data collection, as study staff must travel 
to and from the participants’ home addresses and set up 
and take down study equipment. Not all participants pre-
fer a home visit to a study center examination. Examination 
in a conveniently located study center would therefore be 
a desirable complementary option to offer, which could be 
considered in a follow-up study. In the context of our study, 
however, renting a suitable study site in 128 different cities 
or municipalities in Germany turned out to be too complex.

Journal of Health Monitoring, only 307 people had to be 
excluded from participation in the study due to this 
approach. Furthermore, a participation rate of 30.9 % was 
achieved, which is high for this particular age group. Future 
analyses of the methodology will have to show to what 
extent the complex recruitment procedure was able to com-
pensate for sampling biases, whether survey data from dif-
ferent survey modes are comparable, and whether there 
are biases in the examination sample due to the limited 
offering. Second, our study was carried out in accordance 
with our QA concept and highly standardized. Members 
of our research team were extensively trained and contin-
uously supervised during all steps starting with study 
recruitment to data collection and the data set production.

We also see some challenges and limitations in the real-
ization of this study. First, as other health researchers have 
already described, our study was affected and challenged 
by the COVID-19 pandemic [29]. The start of field work was 
originally planned for March 2020 and had to be canceled 
due to the first lockdown in Germany. When the study was 
restarted, the study questionnaire needed to be adapted 
to the challenges of the COVID-19 pandemic by including 
questions on infection and vaccination as well as indirect 
impacts of the pandemic on well-being, health status and 
health resources. However, this challenge also gave us the 
opportunity to collect population-based data on changes 
in health and functional status, health behavior and social 
health determinants during the pandemic. Due to the pan-
demic and the following contact restrictions it was neces-
sary to temporarily adapt the study design by focusing on 
health interview data including a baseline survey and fol-
low-up contacts and postponing the health examination 
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Finally, public relations for a nationwide study is an 
important part of creating trust and informing the public 
about the study. However, contacting mayors and local 
media outlets was time-consuming, as contacts in 128 dif-
ferent locations had to be researched and notified. It is not 
possible to evaluate the extent to which we succeeded in 
increasing trust and willingness to participate among 
invitees. In addition, the RKI, as the national public health 
institute in Germany, was in a strong public focus during 
the management of the COVID-19 pandemic at that time. 
This could have led to both a higher and a lower willingness 
to participate among invitees.

3.2	Perspectives

To conclude, Gesundheit 65+ provides a comprehensive 
dataset on health and well-being of older people in Germa-
ny during the COVID-19 pandemic, which will be available 
as a scientific use file for other interested researchers on 
request and as part of a research collaboration (expected 
end of 2024). Study results will be presented to stakehold-
ers in the German health care system, to the scientific com-
munity based on conference contributions and publica-
tions, and to the public via website information as well 
as a visualized lay briefing on study results for study par-
ticipants. To provide continuous health reporting and pol-
icy guidance in aging populations, it is necessary to estab-
lish a national public health surveillance system for the 
population aged 65 years and older. For this purpose, a 
panel is currently being set up at the RKI, into which the 
data collection of the people aged 65 years and older will 
be integrated, including regular health examination surveys 

Third, even with all the offerings of our study design, very 
severely impaired people, in particular nursing home resi-
dents, remain a hard-to-reach group [30], since nursing home 
staff and often also legal representatives need to be involved. 
The COVID-19 pandemic put additional barriers to the inclu-
sion of older persons living in nursing homes. External vis-
itors were granted only limited access even when providing 
proof of COVID-19 vaccination or a negative rapid test. Cur-
rently, roughly 16 % of the population aged 65 years and over 
in Germany receive some degree of nursing care, among 
these more than one fourth in long-term nursing facilities 
[31]. In order to routinely include older persons living in long-
term care facilities into the national health monitoring, future 
studies will have to develop appropriate study designs tai-
lored to the specific needs of long-term nursing care resi-
dents. At the same time, these studies need to be conducted 
in parallel to studies of health of older persons in private 
households in order to provide a full picture [28, 32].

Fourth, the EU General Data Protection Regulation [33] 
has increased the data protection requirements for scien-
tific studies. In some cases, this may lead to greater uncer-
tainty among invitees, e.g. due to lengthy and detailed data 
protection statements. Therefore, the comprehensive study 
brochure includes a passage on data protection in simple 
language and the complete data protection was added at 
the end. It was not possible to create a data protection 
statement that provides comprehensive data protection 
information to invitees and at the same time is written in 
simple language that can also be understood by people 
with reading or cognitive limitations. Future research or 
national and international research societies will have to 
show how this can be improved.
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Data availability
The authors state that some access restrictions apply to 
the data. The dataset cannot be made publicly available 
because the informed consent of the study participants 
does not cover making the data publicly available. The data-
set will be available to interested researchers upon request 
and as part of a research collaboration (expected to be 
completed by the end of 2024).
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in Germany. In addition, there are also efforts to establish 
health surveillance systems for older people living in long-
term care facilities in Germany [34].
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