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Objective: To identify among the general population the determinants of (1) perceived

own risk of developing dementia and (2) the perception that memory deterioration is

preventable.

Methods: For this study, cross-sectional data were taken from the German

Socio-Economic Panel (innovation sample, year 2012), which is a population-based,

longitudinal study of German households. There were 1,542 individuals included in our

analytical sample.

Results: Multiple linear regressions showed that an increased perceived own risk of

developing dementia was associated with younger age, higher education, poor self-rated

health, an increased number of chronic diseases, and an increased agreement that a

diagnosis of dementia would ruin their life. An increased perceivedmodifiability of memory

deterioration was associated with higher education, and not being employed, but not

health-related variables.

Conclusion: Several determinants of the perceived own risk of developing dementia

and the perceived modifiability of memory deterioration have been identified. Addressing

modifiable factors may be beneficial for changing these outcome measures.

Keywords: risk perception for developing dementia, perceived modifiability of memory deterioration, dementia

prevention, GSOEP, fear of dementia, dementia worry, chronic diseases

INTRODUCTION

At present, ∼1.7 million individuals in Germany live with dementia (1). According to recent
calculations, it is expected that this number will increase to roughly 3 million individuals in 30
years (1). Approximately 4 of 10 individuals 90 years or older suffer from dementia (1), whereas
fewer than 4 of 100 individuals aged 70 to 74 years have dementia.

Often caused by Alzheimer disease (AD), dementia is a syndrome characterized by progressive
deterioration of cognitive function (particularly memory function). During the course of the
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disease, performing daily activities becomes more and more
difficult. Hence, individuals with dementia often need a
considerable amount of care (2).

Despite the fact that previous risk factors for dementia
have been identified, such as lifestyle or genetic factors, not
everyone is familiar with the causes of dementia and how to
prevent dementia (3). For example, based on data from the
German general population, ∼55% of the individuals think that
dementia can be prevented, leaving 45% believing that dementia
is not preventable (4). Given demographic aging, a very high
prevalence rate of dementia among very old individuals, and
the only moderately strong belief that memory deterioration is
preventable, it is plausible that individuals may think that they
have a high risk of developing dementia.

The perception among individuals that they have a high risk
of developing dementia may result in a markedly decreased
subjective well-being (5). This is because these individuals
may fear the serious, life-changing consequences of dementia.
Furthermore, it may result in feelings of despair or hopelessness
(6). Furthermore, we assume that they may be afraid of future
stigmatization or social isolation (7). Therefore, knowledge about
the determinants of perceived own risk of developing dementia
is important.

A weak belief that memory deterioration is preventable may
ultimately result in an unhealthy lifestyle, as these individuals
may perceive efforts to live a healthy life as pointless. Individuals
with a weak belief that memory deterioration is preventable may
also have a high external locus of control. This means that these
individuals tend to believe that their health is based on external
factors (e.g., fate or luck) (6). Ultimately, such individuals may
have a higher probability of developing dementia as part of a self-
fulfilling prophecy. That is, the belief that memory deterioration
is not preventable becomes true because individuals behave in
accordance with this belief (i.e., they invest little in preventing
memory deterioration, i.e., by adapting their lifestyle).

To date, only one recent study has examined dementia risk
and protective factor awareness among older adults (8). In a study
conducted in New Zealand, 47% of individuals felt that they were
at a future risk of developing dementia. Moreover, 95% of the
analyzed individuals felt that this would change their lives in a
significant way. Furthermore, 91% of individuals thought that
lifestyle changes could decrease their risk of dementia, and 88%
of individuals thought that they couldmake the changes required.
Another study (online survey, with n = 590 individuals residing
in private households aged 40–75 years; Province of Limburg, the
Netherlands) showed that 56% of the individuals were unaware
of a link between lifestyle factors and dementia risk (9).

Moreover, very few studies have examined the perceived risk
of developing dementia and beliefs about the effectiveness of
options for reducing risk of and treating AD [taking place in
the United States and Australia (6, 10, 11)]. However, only one
study is based on a nationally representative sample of older
adults (11). Furthermore, there is a lack of studies investigating
the determinants of perceived own risk of developing dementia
and the perception that memory deterioration is preventable
in the general population in Germany. Therefore, our aim was
to identify in the general population the determinants of (1)

perceived own risk of developing dementia and (2) the perception
that memory deterioration is preventable.

MATERIALS AND METHODS

Sample
Data were drawn from the German Socio-Economic Panel
(GSOEP), located at the German Institute for Economic
Research, DIW Berlin (with the first wave taking place in the
year 1984). The GSOEP is a well-known nationally representative
study of adult (≥17 years) inhabitants in Germany (with≥11,000
households and >20,000 individuals), who participate every year
in the interviews. Various topics are included in the GSOEP,
such as political preferences, occupational history, and well-
being. Low survey attrition (12) and very high response rates
(13) have been demonstrated for the GSOEP [for further details
regarding the GSOEP, see (14)]. Dementia-related questions
(our outcome measures) were measured only in the GSOEP
innovation sample (GSOEP-IS) in 2012. Like the GSOEP, the
GSOEP-IS is a representative sample of the community-dwelling
adult population in Germany (15). Beginning in 2011, the
GSOEP-IS takes place every year, covering some core questions.
In addition, the GSOEP-IS includes measures solely developed by
the users of the GSOEP (i.e., the scientific community). Based on
a competitive referral process, high-quality tools are selected on
the basis of their relevance to the sample.

Because we focused on dementia-related outcome measures
(described in further detail in the following section), cross-
sectional data from the GSOEP-IS of 2012 were used. Hence, our
analytical sample totaled n= 1,542.

Informed consent was provided by all participants. An ethical
approval was not obtained as requirements for the need of
an ethical statement were not met (such as the risk for the
respondents, examination of patients, lack of information about
the aims of the study). Nevertheless, the German Council
of Science and Humanities (“Wissenschaftsrat”) evaluated the
GSOEP survey and approved it.

Dependent Variables
Outcome measures were as follows:

1. How do you estimate your risk of getting a form of dementia,
such as Alzheimer disease 1 day (1 = very low, 2 = low, 3 =

average, 4= increased or 5= high)?
2. There is quite a lot of what I can do bymyself to keepmymind

from reduction (agreement with the statement: from 1= does
not apply at all to 7= fully applies).

Similar measures have been used in other recently published
articles (8, 11).

Independent Variables
Various socioeconomic variables were included in our regression
model: gender, age, family status (married, living separated
from spouse; widowed; single; divorced; married, living together
with spouse), labor force participation [not employed; employed
(including full-time employment; regular part-time employment;
vocational training; marginal employment; near retirement,
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zero working hours; community service; sheltered workshop;
military service)], and educational level (International Standard
Classification of Education (ISCED-97) (16); ranging from low
education (ISCED 0–2), medium education (ISCED 3–4) and
high education (ISCED 5–6)] in the regression model. Moreover,
the number of chronic illnesses [count score: diabetes; asthma;
cardiac disease (also: cardiac insufficiency, weak heart); cancer;
stroke; migraine; high blood pressure; depressive disorder; joint
diseases (including arthritis/rheumatism); chronic backache;
sleep disorder; other illness)] and self-rated health (from 1= very
good to 5 = very bad) were included. In addition, the following
(dementia-related) statement was included in our regression
model as an independent variable: The diagnosis of dementia
such as Alzheimer would ruin my life (from 1 = does not apply
at all to 7= fully applies).

Statistical Analysis
Sample characteristics were calculated for our analytical sample.
Following this, multiple linear regression models were used to
investigate the determinants of perceived own risk of developing
dementia and the perception that memory deterioration
is preventable. Ordered probit regressions replaced linear
regressions in sensitivity analysis. The level of significance was
determined at p <.05. Statistical analysis was performed using
Stata 16.0 (Stata Corp., College Station, TX, USA).

RESULTS

Sample Characteristics
Descriptive statistics for our analytical sample are reported in
Table 1. The mean age was 51.1 (SD, 17.2) years, and 47.6% of
the individuals were male. Of the sample, 60.3% had a medium
educational level. Further details are displayed in Table 1.

Main Regression Analysis
Results of multiple linear regressions are displayed in Table 2. R2

equaled 0.043 (with perceived own risk of developing dementia
as the outcome measure) and 0.013 (with perceived modifiability
of memory deterioration as the outcome measure). Because
variance inflation factors were quite low in both regressions
(with perceived own risk of developing dementia as the outcome
measure: highest VIF was 2.08; with perceived modifiability of
memory deterioration as the outcome measure: highest VIF was
2.09), multicollinearity was not a concern in our study.

Multiple linear regressions revealed that an increased
perceived own risk of developing dementia was associated with
younger age (β = −0.01, p < 0.001), higher education (high
education: β = 0.17, p < 0.05), poor self-rated health (β =.09,
p < 0.01), an increased number of chronic diseases (β = 0.09, p
< 0.001), and an increased agreement with the statement that a
diagnosis of dementia would ruin their life (β = 0.05, p < 0.001).
An increased perceived modifiability of memory deterioration
was associated with higher education (medium education: β =

0.25, p < 0.01) and not being employed (β = 0.20, p < 0.05).
It was not associated with health-related (including dementia-
related) variables.

TABLE 1 | Sample characteristics for analytical sample (GSOEP-IS, 2012;

n = 1,542).

Variables Mean (SD)/N (%)

Age: Mean (SD) 51.1 (17.2)

Gender: N (%)

Male 734 (47.6%)

Female 808 (52.4%)

Education: N (%)

Low education 244 (15.8%)

Medium education 929 (60.3%)

High education 369 (23.9%)

Marital status: N (%)

Married, living together with spouse 934 (60.6%)

Other (married, not living together with spouse; divorced;

widowed; single)

608 (39.4%)

Employment status: N (%)

Employed (full-time employed; regular part-time

employed; vocational training; marginally employed; near

retirement, zero working hours; military service;

community service; sheltered workshop)

880 (57.1%)

Not employed 662 (42.9%)

Self-rated health (from 1=“very good” to 5=“very bad”):

Mean (SD)

2.5 (1.0)

Sum of chronic diseases: Mean (SD) 1.0 (1.2)

Agreement that a diagnosis of dementia would ruin his/her life

(from 1=does not apply to 7 = fully applies): Mean (SD)

5.2 (1.9)

Perceived own risk for developing dementia (from 1 = very

low to 5 = high): Mean (SD)

2.4 (0.9)

Perception that memory degradation is preventable (from 1 =

does not apply to 7 = fully applies): Mean (SD)

5.8 (1.5)

In a robustness analysis, multiple linear regressions were
replaced by ordered probit regressions (results not shown,
but available upon request). In terms of significance, findings
remained very similar. However, it should be noted that
the association between perceived modifiability of memory
deterioration and employment status disappeared (p = 0.054),
whereas the association between perceived modifiability of
memory deterioration and high education became statistically
significant (p < 0.05).

DISCUSSION

Main Findings
The objective of our study was to identify in the general
adult population the determinants of (1) perceived own risk
of developing dementia and (2) the perception that memory
deterioration is preventable. Multiple linear regressions revealed
that an increased perceived own risk of developing dementia was
associated with younger age, higher education, poor self-rated
health, an increased number of chronic diseases, and an increased
agreement with the statement that a diagnosis of dementia would
ruin their life. An increased perceived modifiability of memory
deterioration was associated with higher education and not being
employed, but was not associated with health-related variables.
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TABLE 2 | Determinants of (1) perceived own risk for developing dementia and (2)

perception that memory degradation is preventable.

(1) (2)

Independent variables Perceived own risk for

developing dementia

Perception that memory

degradation is preventable

Age −0.01*** 0.00

(0.00) (0.00)

Gender: Female (Ref.:

Male)

0.06 0.09

(0.05) (0.08)

Marital status: Married,

living together with

spouse (Ref. Other)

0.06 −0.00

(0.05) (0.09)

Employment status: Not

employed (Ref.

Employed)

−0.04 0.20*

(0.06) (0.09)

Educational level:-

Medium education (Ref.

low education)

0.08 0.25*

(0.07) (0.11)

-High education 0.17* 0.25+

(0.08) (0.13)

Self-rated health (from 1

= “very good” to 5 =

“very bad”)

0.09** −0.08+

(0.03) (0.04)

Count score of chronic

diseases

0.09*** 0.06

(0.03) (0.04)

Agreement that a

diagnosis of dementia

would ruin his/her life

(from 1 = does not apply

to 7 = fully applies)

0.05*** 0.01

(0.01) (0.02)

Constant 2.06*** 5.36***

(0.12) (0.20)

Observations 1,509 1,542

R² 0.043 0.013

Results of multiple linear regression analysis. Unstandardized beta-coefficients are

reported; robust standard errors in parentheses; ***p<0.001, **p<0.01, *p<0.05,

+ p<0.10; Perceived own risk for developing dementia ranges from 1 = very low to 5

= high; perception that memory degradation is preventable ranges from 1 = does not

apply to 7 = fully applies.

Previous Research and Possible
Explanations
Using nationally representative data from the adult population in
Germany, this current study extends our current knowledge on
the correlates of perceived own risk of developing dementia and
the perception that memory deterioration is preventable. One
particular benefit is that we demonstrated an association between
an increased agreement with the statement that a diagnosis of
dementia would ruin their life and an increased perceived own
risk of developing dementia.

With regard to the perceived own risk of developing dementia
(the first outcome measure of our study), another recent
study has investigated the perceived lifetime risk of developing
dementia based on nationally representative data from US adults
aged 50 to 64 years (n = 1,019) (11). In this study, individuals
were asked “How likely are you to develop dementia during your
lifetime?” (very likely, somewhat likely, not likely). Among older
adults, 48.5% reported that they were at least “somewhat likely”
to develop dementia (“somewhat likely”: 44.3%, “very likely”:
4.2%). Regression analysis showed that, among other things,
individuals with poor mental health reported a higher likelihood
of developing dementia, whereas the perceived likelihood of
developing dementia was not associated with fair or poor
physical health. However, our findings are difficult to compare
with the study conducted by Maust et al. (11) because our
current study is based on data from individuals 17 years
or older, whereas the study performed by Maust et al. (11)
focused exclusively on individuals 50 to 64 years old in the
United States.

In our study, an increased perceived own risk of developing
dementia was associated with younger age, higher education,
poor self-rated health, an increased number of chronic diseases,
and an increased agreement with the statement that a diagnosis
of dementia would ruin their life. Given the fact that various
chronic illnesses are associated with subsequent cognitive
decline (17, 18), the link between health-related variables
(self-rated health and chronic diseases) and an increased
perceived own risk of developing dementia appears to be
very plausible.

It should be stressed that risk perceptions mainly refer to a
cognitive judgment (19). Thus, individuals with higher education
may more rationally evaluate their own risk of developing
dementia (20). Furthermore, we assume that risk denial may
occur more often in individuals with low education. Therefore,
the association between higher education and an increased own
risk of developing dementia is plausible to us.

It is well-known that the likelihood for developing dementia
increases with age. Therefore, it is quite unexpected that an
increased perception of own risk of developing dementia was
associated with younger age in our study. However, this may
be explained by (i) risk denial or (ii) by an increased dementia
literacy among younger individuals (due to a higher education
in younger individuals). Furthermore, while younger individuals
may perceive the cognitive decline of older individuals, the older
individuals themselves may not fully perceive this decline.

Lastly, the link between an increased agreement that a
diagnosis of dementia would ruin their life and an increased
perceived own risk of developing dementia may be explained by
the life-changing nature of such an illness. That is, individuals
may systematically overestimate the risk of developing dementia,
because of its serious consequences. However, we have to
acknowledge that this is a speculative assumption, and future
research is required to test it.

With regard to the perception that memory deterioration
is preventable (second outcome measure of our current
study), only one recent study of individuals 50 years or
older found that individuals show optimism about modifying
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dementia risk through lifestyle interventions (n = 216)
(8). We are not aware of other studies investigating this
outcome. Therefore, it is difficult to compare our results with
other studies.

An increased perceived modifiability of memory deterioration
was associated with higher education and not being employed.
However, it was not associated with health-related variables. A
possible explanation for the non-significant link between health-
related variables and the perceived modifiability of memory
deterioration may be provided by findings of a qualitative
study. This study (focus group study conducted in 2011;
34 individuals aged between 52 and 90 years) (6) showed
that responses about their perceived likelihood of developing
dementia could be classified into (i) fear (majority of participants;
individuals who avoid the question by expressing their fear
instead), (ii) rational (mainly men; rationally estimated the
likelihood of dementia by comparing their characteristics with
the risk factors), and (iii) cynical perceptions (those who
did not believe in risk factors). It may be the case that
the non-significant link between health-related variables and
the perceived modifiability of memory deterioration may be
driven by a large proportion of individuals with decreased self-
rated health and increased chronic conditions in our sample,
who may have cynical perceptions of health as classified
by Kim et al. (6).

The link between higher education and an increased perceived
modifiability of memory deterioration appears to be plausible.
Again, we assume that higher education is associated with
increased rationality; in other words, individuals with high
education may have a greater awareness of the risk factors of
memory deterioration (20).

We think that the (counterintuitive) link between
employment status and perceived modifiability of
memory deterioration should be interpreted conservatively
and with caution because this link did not achieve
significance in sensitivity analysis (using ordered probit
regressions). Future research is required to investigate
this particular link in more detail. For example, this
association could be examined in an analysis stratified by
occupational class.

Strengths and Limitations
As one of few studies on this topic, we examined the determinants
of perceived own risk of developing dementia and the perception
that memory deterioration is preventable in the general
adult population. In our regression model, socioeconomic,
health-related (including dementia-related) variables were
included. However, as far as data are available, factors such
as apolipoprotein E genotype or a family history of dementia
should be included in future similar studies. Moreover,
qualitative studies may deepen our knowledge about the factors
associated with perceived risk of developing dementia. For
example, the perceived risk may be a realistic assessment of
one’s lifestyle in a certain group of individuals, as suggested
by Kim et al. (6). Other individuals who score high on cynical

perceptions may deny possible risk factors (6). Although
non-modifiable factors (such as age) are also important
to investigate, future studies should focus on modifiable
factors. Given the fact that it has been demonstrated that
lifestyle changes could prevent or delay a third of dementia
cases (21), investigating these modifiable risk factors is
particularly important. Data were taken from a nationally
representative sample (GSOEP-IS), which had very high
response rates (13). Our outcome measures had a high face
validity. Furthermore, similar measures were also used in
other recent studies (8, 11). Nevertheless, our findings are
based on cross-sectional data and should be validated by using
longitudinal data, and based on more elaborated scales (for
example, see the questionnaire used in the study conducted
by Heger et al. (9). Furthermore, it might be of interest for
future studies to examine whether our findings differ by
cultural background.

Conclusion and Future Research
Several determinants of the perceived own risk of developing
dementia and the perceived modifiability of memory
deterioration have been identified. Addressing modifiable
factors may be beneficial for changing these outcome measures.
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