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Abstract

Background: Several modifiable lifestyle risk factors for dementia have been identified, but it is unclear how much
the Norwegian public knows about the relationship between lifestyle and brain health. Therefore, this study aimed
to investigate knowledge about modifiable dementia risk and protective factors and beliefs and attitudes towards
dementia and dementia risk reduction in a randomly selected subsample of the Norwegian population.

Methods: The total sample (n=1435) included individuals aged 40-70 years from four counties (Oslo, Innlandet,
Nordland and Trgndelag) in Norway. Two online questionnaires were used to measure (1) awareness about dementia
risk reduction and (2) an individual's motivation to change behaviour for dementia risk reduction (MOCHAD-10).

Results: Of the participants, 70% were aware of the potential of dementia risk reduction in general. Physical inactivity
(86%), cognitive inactivity (84%) and social isolation (80%) were the most frequently recognised dementia risk factors.
On the other hand, diabetes (26%), coronary heart disease (19%), hearing loss (18%) and chronic kidney disease (7%)
were less often recognised as dementia risk factors. Comparing men and women, the only significant difference was
that women were more likely to report parents with dementia as a risk factor compared to men. Gender, age and
educational differences were seen in beliefs and attitudes towards dementia prevention:women reported more nega-
tive feelings and attitudes towards dementia than men;those aged 40-49 years — more likely than older age groups -
reported that 'knowing family members with dementia’ or ‘having risk factors' made them believe they had to change
their lifestyle and behaviour.

Conclusions: The results indicate that 70% of the Norwegian public are aware of the potential for dementia risk
reduction in general. However, there are major gaps in existing knowledge, particularly for cardiovascular risk factors
such as hypertension, coronary heart disease, hypercholesterolemia and metabolic factors (diabetes, obesity). These
findings underline the importance of further informing the Norwegian public about lifestyle-related risk and protec-
tive factors of dementia. Differences in beliefs and attitudes towards dementia risk prevention by age, gender and
education require tailored public risk reduction interventions.
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Introduction

In Norway, the number of persons with dementia was
estimated to be 101,118 in 2020, and that number is
expected to more than double by 2050 [1]. Dementia is
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ways of decreasing the individual and societal impact of
dementia disorders are sought. Next to non-modifiable
risk factors such as age, sex and genetics, there is evi-
dence that modifiable risk factors contribute to dementia
risk. A recent report estimated that up to 40% of demen-
tia cases could potentially be delayed or prevented by
interventions directed at the most common risk factors
such as midlife obesity, midlife hypertension, diabetes,
depression, smoking, physical inactivity and social isola-
tion [2]. Combined with less education in early life, these
factors have consistently been found to increase demen-
tia risk in observational studies and meta-analyses [2, 3].

It is well-established that individuals can make impor-
tant contributions to improving their present health
or decreasing the risk of future health problems [4, 5].
However, this might be particularly challenging in the
context of dementia, where risk accumulates through-
out one’s lifetime, and health behaviours may need to be
modified 30 or 40 years prior to the onset of the disease.
Four reviews suggest that knowledge about the potential
for dementia risk reduction is poor in the general popu-
lation [6-9]. The review by Cations and others in 2018
included 33 studies from Europe, the US, Eastern Asia,
Israel and Australia, and half of the respondents reported
that dementia is a normal part of ageing and not prevent-
able [7]. However, cognitive leisure activities, in particu-
lar, appeared to be understood as a good candidate for
dementia prevention [7]. The WHO guidelines call for
action towards dementia risk reduction [10], but so far,
only a few countries have conducted public health aware-
ness campaigns focused on dementia risk reduction as an
important first step towards behavioural changes [11, 12],
and most participants (>70%) wanted information on
improving their brain health [11].

A survey investigating public knowledge about demen-
tia risk reduction has never been conducted in Norway.
Norwegian national lifestyle intervention strategies to
prevent or postpone dementia must be acceptable to the
public in Norway. To create such strategies it is vital to
determine the level of knowledge about dementia risk
prevention, beliefs and attitudes towards dementia and
dementia risk reduction. Therefore, the present study
aims to investigate knowledge about dementia risk reduc-
tion, beliefs and attitudes towards dementia and demen-
tia risk reduction in a randomly selected subsample of
the Norwegian population.

Methods

Study design and recruitment

The present study has a cross-sectional design using a
public survey to collect data. A total of 7738 individuals
were randomly selected from the Norwegian population
register and invited to fill out an online questionnaire.
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The total sample included individuals aged 40-70 years
from the counties of Oslo, Innlandet, Nordland and
Trendelag. The counties were selected to represent urban
and rural areas, large cities and small municipalities,
inland and coastal regions.

All participants received a letter with an invitation to
fill out the questionnaire (www.hjernehelse.info/skjema).
Data collection was performed on the Online Service for
Sensitive Data (TSD) facilities, owned by the University
of Oslo and operated and developed by the TSD service
group at the University of Oslo, IT Department (USIT).
The TSD is designed for storing and post-processing sen-
sitive data in compliance with the Norwegian Personal
Data Act and Health Research Act. We used a version of
the UiO web questionnaire that interfaces with the gov-
ernmental ID portal for login, allowing secure data har-
vesting and strong identification of the respondents. The
system automatically registered the response time for fill-
ing in the questionnaire for each participant. Information
about the project was published at the project’s home-
page (www.hjernehelse.info). Survey reminders were sent
by SMS to individuals who had not reserved themselves
against advertisements (n=5360 persons). Each partici-
pant could answer the questionnaire only once.

Measurements

Participants were asked to answer questions regarding
their gender, age, marital status and level of education
as part of the survey. Level of education was obtained by
self-assessment of the highest finalized degree and cat-
egorized into five degrees (Table 1). Two questionnaires
were used to collect data on the public knowledge and
level of awareness of dementia risk and the beliefs and
attitudes towards dementia: one questionnaire to meas-
ure the awareness of dementia risk reduction [13] and
the Motivation to Change Behaviour for Dementia Risk
Reduction (MOCHAD-10) [14]. The awareness question-
naire assesses knowledge of 14 risk and protective factors.
The 12 modifiable risk and protective factors from the
Lifestyle for BRAin Health (LIBRA) score are included
[11]. Additionally, we included two custom-made items
on social isolation and hearing loss as potential demen-
tia risk factors (Additional file 1) [15]. The participants
were also asked a general question about their knowl-
edge of dementia. The Motivation to Change Lifestyle
and Health Behaviours for Dementia risk reduction
(MCLHB-DRR) scale measures the beliefs and attitudes
towards dementia and dementia risk reduction [16]. The
MCLHB-DRR scale has been cross-culturally validated in
other countries such as Turkey [17] and The Netherlands
[18]. In the United Kingdom, a short, reliable and robust
two-factor, 10-item scale, Motivation to Change Behav-
iour for Dementia Risk Reduction (MOCHAD-10), was
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Table 1 Characteristics of the total sample
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Sample characteristics

Total sample

N=1435
Age group (year), n (%)
40-49 367 (25.6%)
50-59 510 (35.5%)
60-70 559 (38.9%)

Gender, men/women (%)

Educational level, n (%)
9-10 years of compulsory primary and lower secondary school
1 or 2 years of academic or vocational school
3 years of academic or vocational school

3-4 years vocational school/apprentice (upper secondary/sixth form college)

College or university, less than four years

College or university, four years or more
Marital status, n (%)

Married or living with a significant other

Not or never been married

Divorced

Widowed

617/818 (43 /57)

41 (2.8%)
106 (7.3%)
143 (9.9%)
208 (14.4%)
381 (26.3%)
556 (38.4%)

1104 (76.3%)
139 (9.6%)
157 (10.9%)
33(2.3%)

developed and chosen for use in our study [14] (Addi-
tional file 2). The 10-item scale represents two concepts
of positive and negative elements related to motivation
to change lifestyle, covering a range of beliefs and feel-
ings. Factor 1=DPositive cues to action (questions 1-5)
and factor 2 =Negative cues to action (questions 6-10)
(Additional file 2). For both questionnaires, participants
were asked to what extent they agreed or disagreed on
a five-point Likert scale ranging from “agree strongly’,
“agree”, “Neither agree nor disagree’, “disagree” to “disa-
gree strongly”. The participants were informed that there
were no right or wrong answers to any questions and
were encouraged to answer them as honestly and openly
as possible.

Both questionnaires underwent the same translation
procedure. They were translated into Norwegian by two
psychiatrists and a nurse. The three translations of each
questionnaire were collated by a fourth person (the pro-
ject leader) into the final Norwegian versions, which were
translated back into English by a native English speaker.
These versions were compared with the original English
versions in a consensus meeting with the translators, and
they were found to be comparable. The final Norwegian
versions were used in this study.

Statistical analysis

Chi-square tests were used to examine whether the
demographic variables gender, age groups (40—49 years,
50-59 years and 60-70 years) and educational level
(lower education level=9 to 13 years and higher

education level = 13 + years) were associated with knowl-
edge of risk and protective factors, level of awareness,
and beliefs and attitudes towards dementia and dementia
risk reduction. Comparison of the level of general knowl-
edge of dementia with knowledge of risk and protective
factors was done using Chi-square tests. All analyses
were performed in IBM SPSS Statistics Version 27 (IBM
SPSS; www.spss.com), and the level of statistical signifi-
cance used was p <0.05, in two-tailed tests.

For the general question about dementia risk reduc-
tion, answers to the question "There is nothing anyone
can do to reduce their risks of getting dementia” were
coded as unaware (“agree strongly’; “agree’, “neither agree
nor disagree”) and aware (“disagree’, “disagree strongly”).

Correct recognition of the presented risk and protec-
tive factors includes “strongly agree” and “agree”. Incor-
rect recognition of the presented risk and protective
factors includes both categories “strongly disagree’; “disa-
gree” and “neither agree/nor disagree”

Results

Demographics

Of the 7738 invited, a total of 1435 (18.5%) subjects
participated in the study by completing the question-
naire. No significant differences were observed in age
and gender between the participating public and the
non-participating public (n=6302). Of the total sample
(n=1435), 57% were women, 25.6% were in the age group
40-49 years, 35.5% were 50-59 years, and 38.9% were
in the age group 60-70 years. For characteristics of the
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Fig. 1 Correct recognition of dementia risk factors and protective factors for the total sample (n=1435)

total sample, see Table 1. The mean age and propotion of
women in the group 40-70 years in the selected coun-
ties compared with the entire country were 54.2 years
and 54.2 years, and 49.2% vs. 49.1%, respectively. Flow-
charts of the invited and participating samples are pre-
sented in Additional file 3. Mean response time for filling
in the questionnaire for the respondents was eight min-
utes (SD 6.4). A total of 80% of participants reported that
they presently or previously had family members and/or
friends with dementia. Most respondents (76%) in our
study indicated that they would welcome more informa-
tion on improving their brain health.

General awareness and dementia knowledge

Of the total sample, 70% of the respondents (n=1297)
were aware of the potential for dementia risk reduc-
tion in general. In addition, the participants were asked
a general question about their knowledge about demen-
tia. Four percent of the participants reported that they
knew a great deal about dementia, 39% reported that
they knew some, and 53% reported that they knew

nothing about dementia. Furthermore, higher awareness
of dementia risk reduction was significantly more often
recognised among the participants with good knowledge
than participants with no knowledge (p<0.05). In addi-
tion, women were significantly more aware of dementia
risk reduction than men (p =0.02).

Knowledge of dementia risk and protective factors

Half of the sample (50%) identified zero to six of the 15
factors, and only 1.5% identified all factors correctly.
Physical inactivity (86%), cognitive inactivity (84%) and
social isolation (80%) were the most frequently recog-
nised dementia risk factors. On the other hand, diabe-
tes (26%), coronary heart disease (19%), hearing loss
(18%) and chronic kidney disease (7%) were less often
recognised as dementia risk factors. All the presented
dementia risk and protective factors were significantly
more often recognised among the participants with good
dementia knowledge (“great” and “know some”) than par-
ticipants with no knowledge (“no knowledge” and “don’t
know”) (p<0.05). See Fig. 1 for correct recognition of
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Fig. 2 Identified risk and protective factors for men and women separately

presented risk factors and protective factors for dementia
by responding “strongly agree” or “agree” to the question.

Gender, age and education
A comparison of men and women showed that women
more frequently identified parents with dementia (61.8%
versus 38.2%, p <0.0005), low cognitive activity (58% ver-
sus 42%, p=0.035), coronary heart disease (62.4% versus
37.6%, p=0.043), hypercholesterolemia (61.4% versus
38.6%, p=0.043) and social isolation (58.6% versus 41.4%,
p=0.015) as risk factors for dementia (see Fig. 2).
Individuals in the youngest age group (40-49 vyears,
n=367, 77.8%) were significantly more likely than indi-
viduals in the middle age group and the oldest age group
(n=559, 67.3%) to report having a parent with dementia
as a risk factor (p=0.028). Furthermore, individuals in
the oldest group were significantly more likely than indi-
viduals in the middle-aged group to recognise smoking
(p=0.001), hypercholesterolemia (p<0.005) and hyper-
tension (p=0.003) as risk factors for dementia. No other

significant differences between age groups in the percep-
tion of risk factors were identified.

According to level of education, all the risk factors
except hearing loss were less often reported by the par-
ticipants with lower education (9 to 13 years) than the
participants with higher education (13 + years) (p <0.05).

Beliefs and attitudes towards dementia and dementia risk

reduction

A total of 72% of the participants (n=1430) answer-
ing the MOCHAD-10 questionnaire strongly believed
they were able to change their lifestyle to reduce the risk
of developing dementia, while most respondents (85%)
reported that the thought of dementia scared them
(Fig. 3).

Gender, age and education

A comparison of the responses of men and women
showed that women were significantly more likely than
men to endorse any negative cue to action (questions
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Fig. 3 Beliefs and attitudes towards dementia and dementia risk reduction.
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6-10), as well as two of the positive cues to action “Know-
ing family member(s) with dementia makes me think I
have to change my lifestyle and behaviour”(p =0.02), “I
am able to make differences that will change the risk of
developing dementia” (p =0.05) to dementia prevention.

People aged 40—49 years were significantly more likely
than older age groups to endorse the two positive cues
to action (“Knowing family member(s) with dementia
makes me think I have to change my lifestyle and behav-
iour” [p<0.05] and “Having risk factors for demen-
tia makes me think I have to change my lifestyle and
behaviour” [p=0.01]). In contrast, the oldest age group
(60-70 years) less often reported that there was a strong
possibility that they would develop dementia compared
to younger age groups (p =0.009).

Those highly educated (13 years+) were signifi-
cantly more likely than those with lower education (9 to
13 years) to endorse two positive cues to action (“I am
able to make differences that will change the risk of devel-
oping dementia” [p <0.005], “Knowing family member(s)
with dementia makes me think I have to change my life-
style and behaviour” [p=0.003]) and two negative cues
to action (“When I think about dementia, my heart
beats faster”[p=0.002], “My feelings about myself would
change if I develop dementia”[p =0.02]).

Discussion

This study assessed knowledge about dementia risk
reduction and beliefs and attitudes towards dementia
and dementia prevention in a Norwegian population. The
results showed that the level of general knowledge about
dementia was moderate in the public. However, the
majority (70%) of participants were aware of the potential
of dementia risk reduction in general, with differences in
knowledge of risk and protective factors and attitudes by
age, sex and educational level.

The level of awareness is essential regarding behav-
ioural changes and awareness strategies for dementia
prevention. Our findings indicate a high level of aware-
ness in Norway, which is higher than a similar study of
the Flemish (35%) and Dutch (44%) populations [11, 13,
19] and the international review by Cations [7]. For sev-
eral decades, Norwegian central health authorities have
had dementia plans with strategies for meeting the future
challenges of dementia. Since public awareness has been
addressed as part of these plans, it might have affected
the level of awareness of dementia prevention in Norway
[20].

The protective factors of physical activity and cognitive
activity were among those most commonly recognised,
as seen in other studies [5, 7, 11]. However, there were
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large gaps in knowledge about other risk and protective
factors of dementia. Major gaps in knowledge existed,
particularly for factors such as hearing loss, metabolic
factors (diabetes, obesity), chronic kidney disease and
cardiovascular disease (hypertension, coronary heart
disease, hypercholesterolemia). A review of population-
based surveys in Europe, Australia, the US, Eastern Asia
and Israel also reported the lack of knowledge about car-
diovascular risk factors [7], and recognition of cardiovas-
cular risk factors for dementia is generally very limited [7,
8, 11].

People aged 40-49 vyears significantly more often
than older people reported family history as the major
risk factor for dementia. They also believed that having
a family history of dementia meant they had to change
their lifestyle and behaviour for dementia risk reduction
more often than older people. Family history and genet-
ics are non-modifiable risk factors but might be a motiva-
tional factor for lifestyle changes to reduce dementia risk.
Among the higher-educated participants, significantly
more risk and protective factors were identified in gen-
eral, except the knowledge about hearing. General aware-
ness of dementia risk reduction was also significantly
more common among higher-educated participants.
Differences in knowledge of dementia risk prevention in
relation to education and age are also seen in other stud-
ies [11], indicating that campaigns need to be customized
related to age and education/socioeconomic status. Epi-
demiological research indicates that the risk for demen-
tia shows inequality, as people with low socioeconomic
status, immigrants and people with non-Western ethnic
backgrounds have a higher risk of dementia [21], which
might be partially explained by their having a poorer life-
style [22].

Both internal and external factors might drive motiva-
tion to change lifestyle. The results indicated a general
pattern with more negative feelings and attitudes towards
dementia among women than men. However, 85% of all
participants reported that dementia scares them. Fur-
thermore, 72% of the participants strongly believed that
they were able to change their lifestyle to reduce the risk
of developing dementia, representing positive beliefs and
attitudes towards dementia risk reduction. Large individ-
ual differences in attitudes and beliefs in dementia pre-
vention indicate the need for more in-depth information
at individual levels. Therefore, qualitative studies with
interviews and focus groups should be recommended to
learn about individual barriers, facilitators and prefer-
ences for dementia risk reduction.

In its global action plan on the public response to
dementia, the World Health Organization recommends
raising awareness about the modifiable risk factors of
dementia [10]. Most respondents (76%) in our study
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indicated that they would welcome more information
on improving their brain health. Successful campaigns
or interventions in Norway need to be accompanied by
approaches to overcome individual differences in moti-
vation level by age and socioeconomic status. It is also
important to choose a positive approach, for example,
by using words such as “brain health” for a greater prob-
ability of raising awareness of dementia risk reduction
among the people in midlife. On the other hand, the
scary thought of dementia was the strongest positive
cue and might be a strong motivational force for life-
style changes at an individual level. Fear might promote
better health behaviours, but on the other hand defen-
sive reactions might also be linked to less intentions to
change behaviour [23]. The major differences between
the target groups in motivational factors must also be
taken into account when planning upcoming campaigns.
Filling knowledge gaps will be crucial to moving forward
in dementia prevention in the general public, and appro-
priate information that vascular health behaviours may
reduce risk especially needs to be effectively communi-
cated in Norway.

However, evaluation studies of public health campaigns
indicate that groups with a higher risk of dementia such
as immigrants with non-Western-ethnic background
or people living in poverty are harder to reach [19]. As
the participants in the current study are mainly highly
educated people, the results from the survey must be
interpreted with caution as a knowledge base for infor-
mation campaigns. The challenge is to design dementia
risk reduction campaigns tailored to people in higher risk
groups who are also in the harder-to-reach groups, as
their health literacy is more limited.

The study has several strengths and weaknesses. The
response rate in the study was relatively low (18.5%),
although this is not unusual for survey studies. Addition-
ally, the sample seems biased towards the most motivated
people based on high education, and many of them have
a family member with dementia, limiting generalizability.
However, we studied variation in awareness and knowl-
edge of these characteristics to learn about such differ-
ences and make recommendations for future campaigns.
Some strengths of this study are the random and anony-
mous sample and the standardized questionnaires used
that make the results easily comparable with studies from
other countries.

Conclusion

The present study indicates that the majority of the
Norwegian public is aware of the relation between life-
style and brain health. However, major gaps in knowl-
edge of lifestyle-related risk factors existed, particularly
for factors such as hearing loss, diabetes, obesity and
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cardiovascular disease (hypertension, coronary heart dis-
ease, hypercholesterolemia). The findings underline the
importance of further informing the Norwegian public
about lifestyle-related risk factors and the prevention of
dementia. Campaigns need to be customized according
to age and education/socioeconomic status.
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