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Background: Brain health is one of the cornerstones of a long and full life. Active care
for brain health and reduction of lifestyle-related risks for brain disorders may be a key
strategy in tackling the growing prevalence of mental and neurological illnesses. Public
knowledge, perception, and preventive behavior need to be considered in the planning
of effective strategies for brain health promotion. Our research is the first effort aimed at
assessing Slovenian lay public knowledge, search and use of scientific information about
the brain, and care for brain health.

Methods: An online survey was used to gather data for descriptive and associative
statistical analyses of a sample of the Slovenian public (n = 2568) in August 2017.
Participants with formal brain-related education were excluded, leaving the remaining
sample of the lay public (n = 1012). Demographic characteristics and information
regarding the perceived importance and knowledge of brain health and engagement in
preventive behaviors of participants were collected, and key associative analyses were
carried out.

Results: The majority of respondents (89%) considered brain health to be important.
Over one-third (39%) considered their knowledge of the brain as sufficient relative to
their needs. Most of the respondents identified science-recommended practices to be
important for brain health. No recommendation was followed daily by the majority of
the respondents, primarily due to declared lack of time (59%), and lack of information
(82%). Information was obtained primarily from television (38%), followed by newspapers
and magazines (31%), the Internet (31%), and direct conversations (27%). However, the
highest-rated, preferred source of information was lectured by experts. One-third of our
sample struggled with the trustworthiness of information sources. Female gender and
older age were associated with a higher frequency of healthy practices. Personal or
familial diagnoses of brain disorders were not associated with a higher frequency of the
behavior in favor of brain health, but did affect available time and perceived value of
preventive practices.
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Conclusions: Our research provides an initial insight into the perceptions, knowledge,
and brain health-promoting behavior of the Slovenian lay public. Our findings can inform
future strategies for science communication, public education and engagement, and
policy-making to improve lifelong active care for brain health.

Keywords: disease prevention, health literacy, public engagement, brain disorders, brain health

INTRODUCTION

Brain health is an emerging concept without a universally
accepted definition (1). The World Health Organization defines
brain health as a concept encompassing neural development,
plasticity, functioning, and recovery across the life course
(2). Individuals with good brain health experience optimal
cognitive, emotional, psychological, and behavioral functioning
enabling them to cope well with everyday challenges. According
to American Heart Association/American Stroke Association
(AHA/ASA), optimal brain health is an optimal capacity to
function adaptively in the environment (3). Features of a healthy
brain are the ability to pay attention, learn and remember,
communicate, solve problems and make decisions, support
movement, and regulate emotions (4). Various other definitions
of brain health also include preservation of cognitive functions
and the absence of neurological disorders (1, 5). Regardless of
which definition one adopts, maintaining brain health is one
of the cornerstones for a long and full life (I, 5). However,
because brain disorders (BDs), manifested as neurological and
mental illness, present a heavy global burden, and are a major
cause of disability and death, long and full life is often not
achieved (1, 6). In 2016, neurological disorders were the second
leading cause of death and the leading cause of disability-adjusted
life years [DALYs; calculated as the sum of years of life lost
and years lived with disability (YLD)] globally (7). In the past 30
years, the number of deaths caused by neurological disorders has
risen by 39% and DALYs have risen by 15% (7). Nearly one in
three people in the world will be diagnosed with a neurological
disorder in their lifetime (8). Neurological disorders that account
for most DALYs are stroke, migraine, and Alzheimer’s disease
and other dementias (7). In 2010, mental and substance use
disorders alone were the leading cause of non-fatal burden of
disease, calculated as YLD, and the fifth largest contributor to
DALYs worldwide (6). In the same year, the total cost of BDs
in Europe was estimated to be 798 billion €, positioning BDs
as the number one public health challenge (9). In addition to
great financial costs, BDs represent a big psychosocial burden
for patients, their caregivers, and society in general (10-13). It is
predicted that, due to population aging, the prevalence of brain
disorders will continue to rise, which is of great concern for
health systems around the world (7). Based on the methodology
used by the European Brain Council study (14), estimates of
BDs costs for Slovenia in 2010 showed similar results. Financial
burden of BDs was estimated at 7% of gross domestic product
and approximately one-third of all health care costs in Slovenia
(9). As Slovenia’s population is aging rapidly (15), the prevalence
of BDs is expected to rise (16).

The goal of public health programs is disease prevention,
life prolongation, and promotion of health and well-being via
different approaches, including promotion of healthy behavior
and reduction or alteration of risk factors for disease (17, 18).
Despite extensive research, many aspects of brain functioning
in health and disease are not yet understood (19). Mechanisms
and causes of many BDs are still unknown and there is
a lack of established risk factors that contribute to their
development (8, 17). Nevertheless, there are several evidence-
based recommendations for maintaining brain health, targeting
the general population at the primary prevention level. Many
risks are common to both non-communicable medical disorders
and common neurological and mental disorders (e.g., poor diet,
smoking, and physical inactivity) and lend to universal strategies
with known and empirically validated eflicaciousness, which
allows compound benefits for singular interventions (20). For
example, AHA/ASA recommends the management of blood
pressure, controlling cholesterol, reducing blood sugar, physical
and social activity, a healthy diet, cessation of smoking and
limiting alcohol intake, weight management, and sufficient restful
sleep for maintaining brain health (4).

Public education and engagement in sustaining lifelong health
are one of the key tasks in many national resolutions and public
health strategies (21, 22). However, brain health promotion
and prevention of BDs have received far less attention and
engagement than prevention of other large non-communicable
disease groups, such as cancer and cardiovascular disorders
(23), which may in part be due to the perceived complexity
of brain-related topics. Insight into the current state of public
understanding and use of scientific knowledge about the brain
is a prerequisite for developing strategies to engage citizens
in active care for their own health and primary prevention of
BDs (24). Such research may inform strategies, approaches, and
engagement activities for communication and policy-making for
lifelong brain health and may in the long term reduce the burden
of BDs. The goal of our study was to investigate the Slovenian lay
public’s knowledge, search and use of scientific information about
the brain, brain research, and care for brain health. We were also
interested in identifying possible obstacles to public access and
adherence to science-based recommendations for brain health.
To gather relevant data, we designed and carried out an online
survey. This was the first such study in Slovenia.

METHODS

Procedure
This was a cross-sectional observational study in the form
of a survey. The data were collected within the project
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Survey filled out in part or completely n = 2568
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Participants who declared as educated or professionally relying on knowledge about the brain n = 1438

Final study sample

FIGURE 1 | Flowchart of the selection procedure.

“Z mozgani za mozgane” (Aim for the Brain) in August 2017.
The survey participants were asked to: (1) rate their knowledge
about the brain and perceived importance of brain health
(using a five-point scale); (2) state their perceived importance
of, and engagement in, activities that promote brain health
(choosing from a list of options); and (3) report on their
experience with brain-related information sources (selecting
from a list of options). In some instances, participants were
able to enter comments and provide their own answers.
Basic demographic data were also collected. The survey was
published on two different online platforms, 1 ka (University of
Ljubljana, Ljubljana, Slovenia), and Qualtrics (Qualtrics, Provo,
UT, United States). The whole survey (in Slovenia) can be
reviewed at https://www.1lka.si/a/280638. As opposed to the
original survey, the version included here was adjusted so that
responses to the questions are not mandatory.

Participants

Participants were recruited via social platforms (e.g., the project’s
Facebook page), mailing lists (e.g., the Slovenian neuroscience
association (SINAPSA) and various student organizations), and
partner websites (http://umni.si/). Participation was conditioned
on candidate familiarization with the aim and scope of the
survey, and declaration of their informed consent to the survey
requirements. Besides fluency in Slovene, there were no specific
criteria for the inclusion of participants. At the launch of the
survey, it was announced that a number of practical health-
friendly prizes will be awarded to participants selected by a
random draw. The links to the survey were active for 3 weeks.

Data Analysis

We calculated descriptive statistics and presented the
distributions of the responses graphically. Some questions and
answers are abridged in the results; for the complete survey see
Supplementary Material. The difference in mean rank between
preferred information sources was statistically assessed using
Friedman’s test. In addition, we executed exploratory analyses
of associations between survey responses and respondents’
characteristics. We investigated whether the participants’ age,

gender, and the presence of a personal or familial diagnosis
of a brain disorder were correlated with the preferred way of
obtaining new information, adherence to prevention practices,
and obstacles to engagement in those practices. The association
between groups and preferred source of information about the
brain was assessed by using the Chi-squared test (with Monte-
Carlo p-value based on 10,000 samples). The difference in the
number of preventive practices performed by men and women
was assessed with an independent ¢-test. The difference in the
number of preventive practices performed regarding age group
and the neurological or psychiatric diagnosis was assessed with a
one-way analysis of variance (ANOVA). IBM SPSS Statistics 23
(IBM Corp. Armonk, NY, United States) software was used for
data analyses.

RESULTS

The survey was filled out in part or completely by 2,568
participants. The final sample included 1,012 participants; the
selection process is shown in Figure 1. All data and analyses
reported here pertain only to this subsample. The demographic
characteristics of the lay participants are shown in Table 1.

Descriptive Statistics

Most (89%) of the respondents (n = 999) deemed brain health as
important (37%) or as one of the most important things in life
(52%). Only 0.2% responded that brain health is not important
atall.

Most participants (n = 999) described themselves as either
having some knowledge of the brain (45%) or rated their
knowledge of the brain as sufficient (39%) relative to their needs;
8% responded that they have no or almost no knowledge of the
brain, 7% rated their knowledge as good enough to cover their
needs, and 1% rated their knowledge excellent.

More than 70% considered all practices listed in the survey,
except the use of supplements for cognitive enhancement, to be
very important for maintaining brain health (Figure 2). Of those
options, sufficient sleep, avoiding drugs and alcohol, avoiding
injury, and engaging in cognitive challenges were perceived as
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TABLE 1 | Demographic characteristics of lay participants.

Variable n %
Gender

Female 709 70.1
Male 300 29.6
Other 3 0.3
Age? (years)

<19 83 8.3
20-27 289 28.9
28-50 452 45.2
>51 184 18.4
Education

Secondary school/less 321 31.7
Bachelor’s degree 421 41.6
Master’s/doctoral degree 270 26.4
Region

Central Slovenia 478 47.2
Podravje 137 13.5
Gorenjska 109 10.8
Savinjska 64 6.3
Other 224 222
Employment status®

Employed 637 59.7
Student 290 27.2
Retired 50 4.7
Unemployed 63 5.9
Inactive 27 25

aFour missing values.
bpultiple answers were possible.

very important by most of the respondents. Reported behavior
exhibited a similar pattern (Figure 2). No recommendation was
followed daily by the majority of the participants. Lack of time
and lack of information were the most commonly stated reasons
for participants not engaging in the activities (Figure 3).

Our participants stated that they most often obtained
brain-related information from TV programs (38%), followed
by newspapers or magazines (31%), and the Internet (31%)
(Figure 4).

Regarding the preferred manner of acquiring new knowledge
about the brain, lectures by experts were ranked the highest on
average, while the Internet (in general, not a particular site) was
the least preferred (Figure 5). The difference in mean rank was
statistically significant (x2 (8) = 758.2, p < 0.001).

Although, approximately one-third of the participants (35%)
reported that they did not encounter any obstacles when
searching for information about the brain (Figure6), a
larger proportion (38%) stated that they struggled with the
trustworthiness of sources.

Associative Statistics

Preferred Source of Information

There were statistically significant differences between gender
(x2 (8) = 19.071, p = 0.013; V = 0.15) and age groups (x2
(24) = 42.799, p = 0.010; V = 0.13) regarding the preferred

source of information about the brain. No such difference was
observed with respect to the presence or absence of personal
or familial diagnosis of brain disease (x2 (24) = 21.572,
p =0.606). More women than men (10 vs. 5%, respectively) chose
learning from talks by people with BD as a preferred source of
information, whereas, more men chose the Internet (8 vs. 5%,
respectively) and from popular books and articles (12 vs. 8%,
respectively). Among the youngest age group (19 years or less),
the proportion of those preferring formal education about the
brain was the highest (25 vs. 14% or less among the other age
groups) and the proportion of those preferring official expert
websites was the lowest (12 vs. 24% or more among other age
groups); the proportion of those preferring popular books and
articles was the highest in the oldest age group (51 years or more;
15 vs. 9% or less among other age groups).

Prevention Practices

On average, there was a statistically significant difference in the
number of preventive practices performed by women compared
with men (5.1 vs. 4.5, respectively; ¢ (1007) = 3.432, p = 0.001;
g = 0.24). The average number of performed practices increased
with age (3.9 among those 19 years or younger, 4.7 and 4.9 among
those 20-27 years and 28-50 years of age, respectively, and 5.7
among those 51 years or older; F3 1904y = 13.571, p < 0.001;
n2 = 0.04). The average number of practices performed did not
differ statistically significantly with respect to neurological or
psychiatric diagnosis [F 3 1903y = 2.027, p = 0.108].

Obstacles to Engagement in Activities Conducive to
Brain Health

Due to the nature of our survey (multiple possible responses),
a simple statistical analysis of obstacles preventing respondents
from engaging in activities conducive to brain health was
not possible. However, we observed several differences when
comparing answers based on gender, age, and the presence of a
brain disorder diagnosis.

Women reported no opportunity as the obstacle more
frequently than men (20 vs. 12%, respectively), whereas, more
men than women deemed such engagement unimportant (13 vs.
7%, respectively).

The oldest age group (51 years or more) differed from younger
groups in that more of its members reported engaging in all
such activities (47 vs. 26% or less, respectively). Furthermore,
compared with other age groups fewer participants from the
oldest age group reported lack of time (40 vs. 65% or more),
lack of information (27 vs. 32% or more), and no opportunity
as an obstacle (10 vs. 16% or more). Conversely, members of
the youngest age group (19 years or less) reported their age as a
limitation more frequently (12 vs. 3% or less in the older groups).

Individuals with a diagnosis of a BD reported lack of time
as an obstacle to engagement in activities conducive to brain
health less frequently (49 vs. 60% or more among other age
groups). However, a larger proportion of this group deemed
such endeavors unimportant (16 vs. 9% or less among others).
Individuals with family members diagnosed with a BD in
addition to having such diagnosis themselves reported no
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Enough Sleep 1%
Pracitising enough Sleep | 1%
Avoiding drugs and alcohol 1%
Pracitising avoiding drugs and alcohol 6%
Avoiding injuries 3%
Pracitising avoiding injuries 10%
Cognitive challenges 2%
Pracitising cognitive challenges | 17%
Exercise 2%
Pracitising exercise 10%
New knowledge and skills 2%
Pracitising new knowledge and skills 9%
Eating healthy 3%
Pracitising eating healthy 9%
Relaxation 4%
Pracitising relaxation 18%
Social contacts 7%
Pracitising social contacts 6%
Supplements | 43%
Pracitising supplements | 79%
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[ Notimportant [l Slightly important

50%

M Never M Rarely

FIGURE 2 | Percentages of responses to the questions “How do you evaluate the following practices in terms of their value for brain health?” (n = 945, color-coded
green to blue) and “How frequently do you comply with recommendations for brain health?” (n = 945, color-coded orange to brown).

81%

0% 50%

32%
15%

Moderately important [l Important [l Very important

Sometimes [l Often M Every Day

I 59%
I 2%
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B 2%

B %
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I 2%
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Lack of time-

Lack of information

No opportunity+

People | know do not do it

Not important-

Would engage in case of diseaseH
Too young/old-

Other+

FIGURE 3 | Percentage of responses to the question “Why don’t you engage
in healthy practices as much as you know would be good for you?” (n = 945;
multiple answers possible).

TV I 38%

Newspapers/magazines-

Internet NI 31%
Conversation| NI 27%
Sceintific articles/books{ [ INNIGEG 21%
Popular books/articles| N 17%
Professionals I 13%
Lectures/workshops I 13%
Radio1 I 10%
Other1 I 4%
0% 20% 40% 60%

FIGURE 4 | Percentage of responses to the question “Among the following
sources choose the first three that you rely most on to gain information about
the brain” (n = 1012).

opportunity more frequently than the others (30 vs. 19% or less
among others).

DISCUSSION

The majority of the Slovenian lay public considered brain health
to be important, but only 8% believed their knowledge was
excellent or good enough to cover their needs. More than
70% considered practices, such as a healthy diet, exercise, and

relaxation to be important for maintaining brain health. Lack
of time and lack of credible science-based information were the
two most frequently reported reasons for the general public not
acquiring more knowledge about the brain and for not engaging
in brain-healthy activities. Information supplied directly by
experts was the preferred manner of knowledge acquisition.
Questionable trustworthiness of sources was the most commonly
stated obstacle in gathering information about the brain. Female
gender and older age, but not a personal or familial diagnosis
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Lectures by experts
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Talks by people w. brain disorders
Scientific articles/books

Formal education
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FIGURE 5 | Median ranks of answers to the question “What is your preferred
manner of acquiring new knowledge about the brain, brain disease, and
preventive practices?” (lower rank indicates higher preference; n = 894).

Distrust| NN oo
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I 2%

No obstacles

No time/motivation

Language1 — 20%
Uninteresting| [ NN 3%
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FIGURE 6 | Percentage of responses to the question “Have you encountered
any obstacles in searching for information about the brain?” (n = 887; multiple
answers possible).

of brain disorders, were associated with a higher frequency of
preventive practices.

In view of the crisis brought about by the epidemic of BDs
both globally (14) and locally (9), it is of note that the vast
majority of participants stated that they viewed brain health as
important or one of the most important things in life. This may
facilitate new strategies for improved science communication
and public engagement. New approaches seem warranted, as the
majority of our respondents stated that they had only some or
almost no knowledge of the brain.

In congruence with scientific evidence, the majority of
respondents correctly rated the beneficial effects of adequate
sleep and avoidance of drugs and alcohol as important or very
important for brain health (25-27). In contrast with numerous
false advertisement campaigns (28, 29), cognition enhancing
supplements were rated as the least important for brain health.
Although, sufficient relaxation and social interactions were rated
as important or very important by the majority of respondents,
the perceived importance of these two activities was low in
comparison to others. This may be because relaxation and
maintaining social contacts may be viewed as having more
psychological benefits than being healthy in a physical sense,
possibly due to public perception of mental and physical

health as separate entities (30). There is extensive evidence on
the bilateral influences of mental and physical health (31-33)
and this connection between brain health and psychological
variables, e.g., overall well-being, should be accentuated, and its
mechanisms explained to the public.

For the sake of brevity and focus, our study did not
address if there are differences between the perceived importance
of activities for maintaining general health vs. brain health.
Since healthy nutrition and exercise are extensively promoted
as beneficial for general health (34-38), it may be relatively
straightforward to raise awareness of the connection between
cardiovascular and metabolic health and a healthy brain, thus
adding strength to the arguments in favor of a healthy lifestyle.
Regrettably, the current Slovene resolution on health care for
2016-2025 (21) and the resolution on the national program for
healthy nutrition and physical activity 2015-2025 (35) missed
the opportunity to build on that argument. Both documents
list only stroke and traumatic brain injury among chronic non-
communicable nervous system disorders that may be ameliorated
or prevented by a healthy lifestyle. Although, an important step
was recently made toward tackling mental health challenges (39),
there is still ample room and urgent need for strategies to improve
all aspects of active care for brain health in Slovenia (9).

The predominant sources of information about the brain
for our respondents were television, newspapers/magazines, and
the Internet. They relied least on expert lectures or thematic
workshops. Interestingly, expert lectures and expert-run websites
were listed as the most desired means for acquiring information,
indicating a communication gap that calls upon scientists and
experts to fill. The Internet in general, not a particular site,
was rated as the least-valued source. Together these findings
point to the public interest in getting information directly
from the experts and to the concurrent shortage of such
direct communication.

Importantly, one frequently reported obstacle encountered
by lay public when seeking information about the brain
was distrust of the information sources. Considering the fact
that vast amounts of unverified, often biased, and agenda-
driven information are readily accessible and forced onto
the public (40, 41), it is encouraging to find almost 40%
of our respondents questioned the trustworthiness of the
available information sources. Together with the expressed
interest of the same sample of the lay public to obtain well-
presented information directly from the experts, this indicates
an opportunity for the Slovenian scientists, clinicians, and other
professionals to fill the information void with understandable
science-based brain health-promoting information tailored to
various target audiences. Furthermore, critical appraisal of the
available information in the media should be encouraged to
further enhance public ability to weed out biased, non-scientific
information outlets. Paywalls were also listed among obstacles,
but we do not know if this relates to scientific publications or
restricted social group information. With regard to the former, it
is of note that open access publishing is gaining in volume and
widely promoted (42, 43). Slovenian scientists and health care
professionals seem to have ample room for improvement of our
communication and public engagement skills.
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Although the perceived importance of activities was high,
and many healthy practices were rated as such, the majority of
participants stated that they did not take care of their health
on a daily basis. They reported the highest adherence to avoid
drugs, alcohol, and brain injury, and maintaining social contacts,
followed by getting enough sleep, and eating healthy. The
discrepancy between the perceived importance of activities and
the level of engagement may be due to the fact that change of
behavior is often difficult even though we are aware of the benefits
of such a change (44-46).

Although the majority of participants did not consider
maintaining social contacts beneficial for brain health, more than
60% regularly engaged in it. Promoting the connection between
rich social life and brain health can be used to further build on
these synergies, e.g., using a buddy system or a team approach to
foster physical activity and healthy nutrition (47).

The most commonly stated obstacles to adopting brain-
healthy habits were a lack of time and a lack of actionable
information. If people were to dedicate a larger proportion
of their daily time to activities they perceive as important,
the currently least practiced healthy activities have to either
become subjectively more important or — when possible — more
feasible. The former requires a shift in collective mentality and
a coordinated action in the development of successful health
promotion strategies adjusted to specific target groups (48-51).
The lack of time calls for time-efficient ways to include healthy
habits in daily routines. This could be accomplished by wider
use of the available technology, e.g., smartphone applications that
prompt users to engage in healthy activities (52, 53), promoting
small health- and ecologically friendly changes in daily routine
(e.g., taking the stairs or cycling to work) and stimulating local,
organized exercise forms. The latter have already been shown to
help increase the level of sports activities in Slovenia (54).

Preferred source of information differed in regard to gender
and age. More men than women preferred gaining information
on the Internet, from popular books and articles. On the other
hand, more women than men preferred talks by people with
brain disorders. Gender differences could be explored further and
preferences of both genders should be taken into account when
developing public education strategies.

The younger subset of our respondents listed formal
education as the preferred way of gaining information in the
highest proportion among all age groups. Surprisingly, the
proportion of those preferring official websites maintained by
experts was the lowest in this group which suggests that we
should put more emphasis on brain health during formal
education to effectively empower young people with knowledge
and motivation for lifelong healthy practices. This is underscored
by research findings, which show that behaviors adopted in
childhood and adolescence tend to continue into adulthood and
have an impact on health later in life (55-58).

On average, women were engaged in more preventive
practices for brain health than men. This is in concordance with a
large Chinese study, where authors observed a higher adherence
to a healthy lifestyle in women compared with men (59).
The average frequency of healthy practices also continuously
increased with age; each older age group engaged in more

activities than the previous one, with participants aged 51 years
or more engaging in the most number of activities. Interestingly,
personal and family diagnoses of brain disease did not influence
the average frequency of healthy activities.

Women reported that they had no opportunity to engage
in healthy activities more frequently than men, but men more
often considered engagement in such activities unimportant,
which likely explains lower engagement in healthy activities.
More men than women also reported no obstacles when seeking
information about the brain.

The differences in encountered obstacles to active engagement
also emerged between age groups. Obstacles such as lack of time,
lack of information, and no opportunity were less frequent in
the oldest age group (51 years or more) compared with the
younger groups. Members of the youngest age group (19 years
and less) reported being too young as an obstacle far more
frequently than other groups. This misconception should be
sensibly targeted to improve young people’s understanding of the
role of early adoption of a healthy lifestyle in the prevention of
brain diseases, as shown by an abundance of evidence (55-58). It
is important to communicate the fact that most brain disorders
are not a consequence of aging per-se, and even when their onset
occurs later in life, their clinical presentation and course can be
significantly modified by maintaining a lifelong commitment to
a healthy lifestyle. An illustrative example is a head trauma, a
leading cause of death in youth and a cause of chronic disability,
which could be effectively prevented in the majority of cases by
avoiding dangerous behavior and using protective gear (60). The
second main cause of death among 15- to 29-year olds globally is
a suicide, so awareness of mental health protection from an early
age is of paramount importance (61-63).

The proportion of participants with a diagnosis of a BD who
perceived preventive practices as unimportant was higher than
that of the unaffected respondents (16 vs. 9%, respectively).
This could imply that the illness reduced their perception of
the benefits of prevention or that they deemed preventive
practices unimportant even before they fell ill. Either way, these
respondents were less motivated to actively participate in brain
health-promoting activities and should be selectively targeted in
any attempt to improve public engagement. Respondents with
a familial diagnosis of a brain disorder reported no opportunity
to engage in healthy activities more frequently than participants
without the diagnosis. Caregiving relatives are at a higher risk
of developing burnout syndrome, which by itself can also cause
a severe reduction in the quality of life and leave permanent
damage (13, 64).

Primary prevention can prevent or delay a proportion
of BDs (65-67). A good example is dementia where a life-
course model that was recently published by the Lancet
Commission on dementia prevention, intervention, and
care recognizes 12 modifiable risk factors that account for
40% of worldwide dementia, which could be prevented
or delayed (65). Even if their primary disease cannot be
prevented with a healthy lifestyle, such patients are still at
risk for developing additional BDs and secondary conditions,
such as obesity, diabetes, and hypertension that worsen
chronic brain dysfunction. Such secondary conditions further
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diminish the patients’ functional independence and quality of
life (68).

Our study was the first of its kind in Slovenia, but our
literature search revealed a paucity of similar explorations on
an international scale (69-71). A significant and encouraging
exception was recently provided by the Global Brain Health
Survey by LifeBrain consortium (72) as it reaffirmed the value
of systematic efforts to assess the perceptions of people on brain
health and factors influencing brain health.

Future studies could further investigate how demographic
characteristics of the participants (e.g., age, gender, education)
are related to the attitudes and preferences regarding engagement
in brain-healthy practices and knowledge acquisition. Targeting
specific population, not only the lay public in general, could help
develop more effective strategies for public education about brain
health and engagement of citizens in active care for their own
health and primary prevention of brain disorders.

Furthermore, it would be worthwhile to investigate how the
lay public perceives the relationship between physical and mental
health - more specifically, how they perceive the connection
between brain health and activities that are typically promoted
as beneficial for psychological rather than physical well-being
(e.g., relaxation and maintaining social contacts). Based on that
information, strategies for public education about the reciprocity
of mental and physical well-being could be devised. Additional
questions that warrant answers are what is the difference between
the perceived importance of activities for maintaining general
vs. brain health, and whether prevention could be improved by
emphasizing the connections between them.

Strengths and Limitations of the Study

The study includes a broad variety of topics: perceived
importance of brain health in general, perceived importance
of and adherence to health-promoting practices, and obtaining
information about brain health. As such it serves as a
good starting point for future studies that would target
only selected groups and focus on more specific research
questions. Exploratory analyses of associations between
demographic characteristics of the participants and their
answers provide an initial insight into preferences of specific
subsamples that could be further investigated and targeted with
specific strategies.

The limitation of the study was that in the Central Slovenian
region, women, higher educated people, and students were
overrepresented in our sample relative to the population at
large (73-76). This was partly due to the method of data
collection (an online survey), which limited our respondents
to people with Internet access and basic computer skills, so
certain groups (e.g., the elderly, underprivileged) were less likely
to participate. Future studies could utilize a paper-and-pencil
version of surveys in addition to digital ones and specifically
target underrepresented groups (e.g., unemployed), as we believe
this would provide valuable information required for developing
effective targeted strategies in accordance with their needs. To
improve their physical and mental health, the primary causes
of marginalization and vulnerability of these groups should be
addressed as a priority.

Conclusions

We report the results of the first study of the general Slovene
public interest in, attitude toward, and use of scientific findings
of the brain, brain research, and maintenance of brain health.
Lack of credible, understandable, science-based information in
Slovenia was found to be one of the two most important reasons
for the general public not acquiring more knowledge about
the brain, and for not engaging in brain health-promoting
activities. Information supplied directly by experts was the
foremost desired manner of knowledge acquisition. Our findings
can inform educational, science-promoting, and brain health-
oriented strategies, and also serve as a baseline in designing of
any future brain health-oriented strategies in Slovenia.
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