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Abstract

Background: Dementia is a global health concern which can be mitigated
by primary prevention and improved literacy. Effective educational initiatives
are informed by studies of dementia knowledge. However, most of these
studies are conducted in high-income countries, leaving the Balkan region
underrepresented. This study aimed to conduct the first investigation of
dementia knowledge among the Bulgarian population, exploring recognition
of symptoms, general dementia knowledge, and risk factors awareness.
Methods: Using an online survey we assessed the following components
of knowledge: (i) recognition of dementia symptoms from a vignette;
(ii) dementia literacy measured with the Dementia Knowledge Assessment
Scale (DKAS); and (iii) knowledge about dementia risk factors. Demographic
characteristics, previous experience with dementia, and patterns of info-
rming about dementia were also considered in the study.
Results: One thousand, eight hundred and ninety-six adults (mean
age = 44.99; 51.79% female) completed the survey. Half of the respon-
dents correctly recognised dementia symptoms from a vignette. The aver-
age DKAS score was 9.51. Dementia knowledge was linked to education,
marital status, employment, ethnicity, experience with dementia, and infor-
mational sources. 56.7% of the respondents thought dementia was a nor-
mal part of ageing and 74.8% did not know a healthy lifestyle reduces the
risk of dementia. The average number of identified risk factors was eight
(out of 17), with many mistakenly citing dental fillings, laziness, and witch-
craft as contributors to dementia.
Conclusions: The Bulgarian society has a poor understanding of dementia,
highlighting the need for improved awareness and education. Policy-makers
should prioritise dementia as a social issue and take coordinated actions to
educate society and eradicate harmful misconceptions.

INTRODUCTION
Dementia is a fatal disease, causing a gradual decline
in cognitive function, impaired social and occupa-
tional abilities, and loss of independence.1 The num-
ber of people living with dementia worldwide in 2019
was estimated at 57 million and is projected to reach
153 million by 2050.2 Following the broader
European and world trends, cases of dementia in
Bulgaria are expected to rise over the next decades.3

Considering the rapidly ageing population of the
country, fourth in the world for its rate of ageing,4 an
increasing proportion of the Bulgarian population will
be at higher risk of developing dementia. Meanwhile,
the European Dementia Monitor report from 2023
ranked Bulgaria’s response to dementia next-to-last
among 37 European countries.5 Given these figures,
immediate actions are needed to contain the impact
of dementia, as the increasing number of cases may
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easily overwhelm the underprepared social infrastruc-
ture of Bulgaria.

Dementia literacy, defined as knowledge and beliefs
regarding dementia that aid recognition, management,
or prevention, is central to improving care and lowering
incidence.6 A systematic review from 2019 identified a
correlation between health literacy and the post-mortem
accumulation of plaques and tangles in patients with
Alzheimer’s disease, suggesting that lower health liter-
acy may be associated with an increased risk of devel-
oping dementia.7 Several other studies reported a
connection between lower health literacy and higher
dementia prevalence and incidence.8–10 The importance
of dementia literacy is further highlighted by the fact that
knowledge levels were shown to influence attitudes and
behaviours toward sick individuals,11,12 quality of
care,13–15 stigmatisation,16,17 and willingness to seek
help.18,19 Therefore, adequate public knowledge may
improve disease management and primary prevention,
ultimately contributing to a better social environment for
those affected by the disease.

The existing literature on dementia knowledge
consistently reports low-to-moderate levels of
knowledge paired with the commonly occurring
belief that dementia is a normal part of ageing.20–22

Additionally, previous studies reported major gaps
in knowledge about modifiable risk factors and dis-
ease prevention21,23–26 with cardiovascular factors
such as dyslipidaemia, hypertension, heart disease,
obesity, alcohol, healthy diet, diabetes, and so
forth, being least understood.21,23,25–27 However,
most of these studies were conducted in high-
income countries, leaving a gap in the literature
regarding dementia knowledge in middle- and low-
income regions.21

To the best of our knowledge, dementia literacy has
never been investigated in Bulgaria. Furthermore, apart
from two small studies in Croatia28 and Greece,29 the
state of dementia literacy in the Balkans has been
largely unexplored. We aim to fill this gap in the litera-
ture by investigating lay knowledge about dementia
among the Bulgarian public. Given that dementia is not
considered a health priority by the Bulgarian authori-
ties, and the lack of a national dementia plan and coor-
dinated outreach efforts, we anticipate poor levels of
dementia literacy among the general population. How-
ever, the significance of this research is not in con-
firming the low levels of dementia literacy, but in
identifying specific misconceptions and gaps in

knowledge about the disease. Thus, in addition to
utilising the commonly used Dementia Knowledge
Assessment Scale (DKAS),30 the present study investi-
gates two socially significant aspects of dementia
literacy–recognition of dementia symptoms and knowl-
edge about dementia risk factors. The ability to recog-
nise the manifestations of the disease is critical in
terms of receiving a timely diagnosis and appropriate
treatment. Similarly, having a sound knowledge of
dementia risk factors is a prerequisite for adequate
personal prevention of the disease. Therefore, identify-
ing existing knowledge gaps in these two domains
would serve clinicians, policy-makers, educational ini-
tiatives, and governmental authorities in their efforts to
educate society and improve awareness. To further
inform such efforts, we aim to identify groups within
Bulgarian society that might be prone to false beliefs
and low dementia literacy levels. Thus, among other
sociodemographic features, we are set to investigate
the role of having previous experience with dementia
and various information acquisition practices on liter-
acy levels.

MATERIALS AND METHODS
Procedure
Dementia knowledge was assessed as a part of a
larger study, investigating the lifestyle, and daily
habits of Bulgarians. An online survey, implemented
with the Computer-Assisted Web Interview (CAWI),
was conducted between 23 February and 28 March
2024. To prevent priming effects, the title of the sur-
vey did not contain any references to, or mentions of,
dementia. The technical development of the online
survey and the recruitment of participants was out-
sourced to an agency for social surveys and public
opinion polls. All communication with the respon-
dents was handled by the agency. Questionnaire
completion was possible only once from a single IP
address. Respondents were provided with an infor-
mational sheet and were required to provide their
consent to continue to the survey. Only fully com-
pleted survey forms were recorded. The survey was
available only in Bulgarian.

Participants
The selection of participants was based on quota
sampling in order to obtain a nationally representative
sample of Bulgaria’s adult population. The
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respondents were sourced from the database of the
contracted agency and were contacted via email. A
total of 2017 participants completed the survey. All
participants were Bulgarian citizens, currently resid-
ing in Bulgaria.

Measures
The questionnaire included the following compo-
nents: recognition of dementia symptoms from a
vignette, assessment of dementia knowledge and
risk factors knowledge assessment. To account for
possible influences, several questions regarding pre-
vious experience with dementia and sources used to
learn about dementia were also included.

Demographic characteristics
The following demographic data were collected: age,
gender, ethnicity, education, place of residence, mar-
ital and employment status.

Previous experience with dementia
Three questions pertaining to previous experience
with the disease were included in the questionnaire.
Each of them was assessing one of the following
aspects: experience as a caretaker, having a relative
who is/was sick from dementia, and having a profes-
sion that requires contact with dementia patients.

Informational sources
The quality and variety of informational sources used
by each participant were evaluated with the following
multiple-choice question: ‘Which of the listed
sources do you use to inform yourself about demen-
tia?’ Eight possible options were provided with an
auxiliary option ‘Other’. The list of options included
the following items: formal sources such as scientific
literature, lectures, and medical specialists; conven-
tional media sources such as television and radio;
social media and internet searches; social sphere
sources such as friends, family, as well as direct con-
tact with sick individuals.

Recognition of dementia symptoms
Recognition of dementia symptoms was assessed
with a vignette describing a person (female protago-
nist named Maria) with moderate symptoms of
Alzheimer’s disease. The content of the presented
vignette was as follows:

‘Maria is a 75-year-old widow. Her family thinks that
her memory is getting progressively worse. She tends
to tell the same stories over and over, and frequently
reminisces about her husband, talking as if he were
still alive. She appears to forget what she has been
told within minutes. She follows conversations poorly
and occasionally gets confused, angry, and aggres-
sive. Her family has taken over her banking because
she was not paying her bills and could no longer bal-
ance her cheque book. They also have hired a cleaner
because her home was getting very dirty. They worry
that she has not been showering regularly. She
stopped seeing her friends over the last 5 years and
very rarely leaves her home now. She told her family
that a strange man had broken into her house and is
still living in the spare room, but they could not find
any evidence for this’.

The vignette was sourced from a work of Low and
Anstey, published in 2009.31 The same vignette was
reused in a later study by the same group32 as well
as in several other studies that adapted the
approach.33,34 The original vignette was translated
into Bulgarian without content alterations except for
modifying the name of the protagonist from ‘Mary’ to
‘Maria’, a common name in Bulgaria. Participants
were presented with the vignette and then asked the
following open-ended question: ‘What would you say
is wrong with Maria (if anything)?’ This question was
followed by an auxiliary question – ‘Do you believe
that Maria has some mental illness?’ (yes/no answer).
To avoid priming effects, neither the word ‘dementia’
nor any related terms were present in the question-
naire prior to the recognition task.

DKAS
A structured measure of dementia knowledge was
obtained with the DKAS.30,35 The DKAS is a 25-item
scale, containing correct and incorrect statements
about dementia. Participants were asked to express
their (dis)agreement with each of the statements
using a five-point Likert scale that ranged from ‘false’
to ‘true’ with an auxiliary option ‘I don’t know’. The
DKAS consists of four subscales: ‘Causes and char-
acteristics’, ‘Communication and behaviour’, ‘Care
considerations’, ‘Risks and health promotion’. The
questionnaire has a total score of 50 points and is
scored by the following system: two points for an
answer ‘true’ to a truthful statement or an answer
‘false’ to a false statement; one point for an answer
‘probably true’ to a truthful statement or answer
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‘probably false’ to a false statement; zero points for
an answer ‘true’ or ‘probably true’ to a false state-
ment; zero points for an answer ‘false’ or ‘probably
false’ to a true statement; and zero points for an
answer ‘I don’t know’. The original questionnaire was
adapted in Bulgarian and then internally evaluated by
domain experts for wording and accuracy of termino-
logical translation.

Recognition of dementia risk factors
Each participant was presented with a list of 30 items
and asked to rate the contribution of each item to the
development of dementia. Participants rated
the items on a five-point scale ranging from ‘Contrib-
utes’ to ‘Does not contribute’ with an auxiliary option
‘I don’t know’. Each of the items was either an empir-
ically supported risk factor (true risk factor), a plausi-
ble risk factor with emerging evidence for its
connection to the development of dementia, or a
sham factor with no scientific evidence relating it to
the development of dementia.

The list included the two non-modifiable risk fac-
tors for dementia (old age and genetic predisposition)
and 15 modifiable risk factors, most of which were
based on the Lancet Commission report (obesity,
diabetes, hypertension, lack of physical activity,
fewer years of education, smoking, depression, lack
of social contact, hearing loss, high alcohol con-
sumption, head trauma).36 This list was enriched with
five additional factors, commonly accepted as modi-
fiable risk factors for dementia, namely, cardiovascu-
lar disease,37–39 stroke,40,41 unhealthy diet,42–44, and
lack of cognitive engagement.45–47

To account for the plausible effect of infections on
the risk of dementia, the following three items were
included as factors supported by partial evidence: bac-
terial infection, viral infection, and parasitic infection.
Several viral infections have been previously implicated
as plausible contributors to dementia and Alzheimer’s
disease, including viral influenza, viral pneumonia, her-
pes simplex encephalitis, hepatitis C virus, genital
warts, and the Epstein–Barr virus.48–51 Similarly, com-
mon bacterial pathogens have been associated with
an increased risk of dementia52,53 and recently emerg-
ing evidence elucidated the role of the single-celled
parasite Toxoplasma gondii as a potential contributor
to the genesis of Alzheimer’s disease.54,55

Finally, 10 items without empirical evidence were
included to capture common cultural beliefs

(amalgam dental fillings, laziness, stress, aluminium,
curse/witchcraft, aspartame, fate, vaccines, poverty,
and weakness of character). Some of the items were
sourced from the Alzheimer’s Association website56

and informally consulted with physicians; others were
sourced from existing literature and the local
culture.33,57

A quantified measure of knowledge about demen-
tia risk factors was obtained as a sum of the suc-
cessfully identified empirically supported risk factors.
A successful identification was considered answering
‘Contributes’ and ‘Probably contributes’ to an empir-
ically supported risk factor. Thus, the maximum score
was 17 points.

Analysis
Data processing and analysis were conducted using R
Studio (v2023.03.1 Build 446). The default level of sta-
tistical significance was 0.05. Proportions, means and
standard deviations (SDs) were used as descriptive
statistics of the sociodemographic variables, symp-
toms recognition (vignette task), and dementia knowl-
edge estimates. The normality of dementia knowledge
data was checked by assessing skewness and kurto-
sis, which were in the acceptable ranges. Since our
sample is larger than 300 observations, the normality
of data was determined by the absolute values of
skewness (≤2) and kurtosis (≤4).58 Pearson’s χ2 tests
of independence were performed to investigate the
associations between sociodemographic factors and
the ability to recognise dementia symptoms from a
vignette. Significant results were further examined with
a post hoc analysis of residuals. One-way analysis of
variance tests were used to investigate the differences
in dementia knowledge and knowledge about risk fac-
tors between groups defined by sociodemographic
characteristics and the number of used informational
sources. Post hoc analyses were performed with
Tukey’s Honestly Significant Difference (HSD) test to
further unveil the differences between the groups.
Two-sided Welch’s t-tests were performed to investi-
gate the effects of having previous experience with
dementia and using high-quality sources of informa-
tion on dementia knowledge and knowledge about
risk factors. The association between general demen-
tia knowledge and the capacity to recognise
dementia symptoms from a vignette was assessed
with a two-sided t-test. Finally, one-tailed binomial
tests were used to test whether the proportions of
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correctly identified true risk factors and sham items
were higher than chance.

Ethics approval
The study was performed according to the ethical
standards outlined in the Declaration of Helsinki. All
participants voluntarily enrolled after being presented
with an informational sheet and explicitly providing
their consent for participation. Access to the ques-
tionnaire was granted only to participants who pro-
vided their consent. The general data protection
regulation (GDPR) in a research context59 was
respected through the confidentiality and anonymity
of the data. Ethics approval was obtained from the
Ethics Committee of the Sofia University ‘St. Kliment
Ohridski’ (no. 70-123-96/19.01.2024).

RESULTS
Characteristics of study participants
A total of 2017 respondents completed the survey.
One hundred and twenty-two of them were excluded
due to a consistent provision of neutral answers, thus
our analytical sample included 1896 participants
(N = 1896; mean = 44.99 years; SD = 12.74 years,
51.79% female). A little more than 17.00% of the par-
ticipants had previous experience with taking care of
someone with dementia, 28.80% reported having a
close relative affected by dementia and 3.64%
reported having a profession that requires personal
contact with dementia patients (Table 1).

Sourcing information about dementia
More than half of the participants reported drawing
information about dementia from conventional media
outlets such as radio, television, newspapers, and
magazines (59.75%). A substantial proportion of the
participants was receiving information from their imme-
diate social circle (47.36%). Furthermore, 28% sourced
information from social media and 38.34% from inter-
net searches. About 16% received information from
medical professionals and 7.23% informed themselves
from scientific literature, lectures, or study books
(Fig. 1). There were 1221 participants (64.40%) who
reported using less than three sources of information
about dementia and another 656 (34.60%) reported
between three and five informational sources. Finally,
19 (1.00%) respondents reported using between six
and nine informational sources. In terms of the quality

of informational sources, 378 (19.90%) participants
were receiving their information from formal literature
and/or medical professionals (Fig. 1).

Vignette recognition
Overall, participants were able to recognise Maria’s
condition as abnormal with about 1% of the respon-
dents accounting her symptoms to old age (Fig. 2).
However, only half of the participants were able to
correctly recognise the symptoms and identify the
condition as Alzheimer’s disease or dementia. Inter-
estingly, about 16% of the respondents described
Maria’s condition as sclerosis, possibly referring to a
leftover term from the socialist era, a shortened ver-
sion of atherosclerotic dementia. However, over the
years ‘sclerosis’ or ‘sclerotic’ have established them-
selves as derogatory terms often used in dismissive
or insulting contexts. As Galina Goncharova and
Teodora Karamelska write60:

‘Even now, jokes and cartoons about grandparents
with sclerosis circulate on Bulgarian internet plat-
forms showing the tragicomedy of aging. We also
remember stories about older people who would
jump off balconies or who would become hopelessly
lost in their home villages or even neighbourhoods;
there were stories of people unable even to remem-
ber their own names. “Ignore them; they’re scle-
rotic!”—this phrase was frequently used and affirmed
sclerosis as an insult, a dismissive reference to the
social stigma attached to the disease’.

Having professional experience with dementia
(χ2 = 6.016, degrees of freedom (df) = 1, P = 0.0142)
and using a higher number of informational sources
(χ2 = 8.1051, df = 2, P = 0.0173) were associated
with successful vignette recognition. Complete results
are available in Tables S1–S3.

A little more than 60% of all participants believed that
Maria was suffering from a mental illness. Interestingly,
more than half of the respondents who identified
Maria’s condition as dementia or sclerosis also believed
that she was mentally ill (Fig. 2). These findings demon-
strate a persisting level of confusion surrounding mental
illnesses and neurodegenerative disorders, possibly
pointing to a much broader knowledge gap.

Knowledge and beliefs about dementia
The average DKAS score for the sample was 9.51
points (SD = 4.66), with the highest score achieved
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Table 1 Summary of sample characteristics (N = 1896). Maximum possible Dementia Knowledge Assessment Scale (DKAS) score-50

Gender n Total (%) Vignette correct (n) Mean DKAS score Mean risk factors

Male 914 48.21 469 9.44 7.40
Female 982 51.79 479 9.56 7.60
Age
18–35 years 577 30.43 285 9.40 7.88
36–54 years 756 39.97 378 9.58 7.43
55+ years 563 29.70 285 9.53 7.22

Region of residency
Southwest region 550 29.00 277 9.48 7.56
Southeast region 284 14.98 145 9.03 7.29
Northeast region 243 12.82 106 9.58 7.45
Southcentral region 374 19.73 191 9.72 7.63
Northcentral region 243 12.82 122 10.07 7.54
Northwest region 202 10.60 107 9.12 7.44

Type of living area
Urban 433 22.8 207 9.33 7.40
Rural 251 13.2 118 9.26 7.27

City-Administrative centre 1212 63.9 623 9.63 7.59
Education
Primary 2 0.1 1 6.50 2.50
Secondary 823 43.4 383 8.60 6.74
Bachelor’s degree 528 30.7 295 10.23 8.04
Master’s degree 487 25.7 268 10.20 8.18
PhD 2 0.1 1 10.50 6.50

Employment
Full-time 1254 66.14 643 9.72 7.73
Part-time 219 11.55 102 10.17 8.46
Unemployed 70 3.69 32 5.59 5.17
Retired 104 5.49 53 8.54 5.46
Other 249 13.13 118 9.40 7.04

Marital status
Single 350 18.46 171 8.55 6.67
In relationship 599 31.59 309 9.24 7.48
Married 684 36.08 328 10.27 8.13
Divorced 202 10.65 105 9.06 6.82
Widowed 61 3.22 35 10.66 7.85

Ethnicity
Bulgarian 1624 85.65 816 9.24 7.25
Turkish 216 11.39 98 10.80 8.66
Roma 16 0.84 8 13.19 11.44
Other 38 2.00 25 12.42 10.11
Will not answer 2 0.11 1 7.00 8.00

Personal experience with dementia
Cared for someone with dementia Y: 328

N: 1568
Y: 17.30
N: 82.70

Y: 160
N: 788

Y: 10.90
N: 9.22

Y: 7.42
N: 7.52

Have a diagnosed relative Y: 546
N: 1350

Y: 28.80
N: 71.20

Y: 274
N: 657

Y: 10.78
N: 9.00

Y: 7.53
N: 7.49

Profession requires contact Y: 69
N: 1827

Y: 3.64
N: 96.40

Y: 45
N: 903

Y: 12.46
N: 9.40

Y: 8.96
N: 7.45

Quality of informational sources
Using formal informational sources Y: 378

N: 1518
Y: 19.94
N: 80.06

Y: 187
N: 761

Y: 11.28
N: 9.07

Y: 8.16
N: 7.34

Quantity of informational sources
Using less than 3 sources 1221 64.40 581 8.72 7.29
Using between 3 and 5 sources 656 34.60 356 10.83 9.93
Using more than 6 sources 19 1.00 11 14.47 6.42

Maximum possible number of correctly identified risk factors – 17.
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Figure 1 Usage of informational sources about dementia. Right: different informational sources versus the number of participants using
them. Top left: proportions of participants using less than three, between three and five, and between six and nine informational sources.
Bottom left: proportion of participants using formal informational sources (scientific literature, study books, lectures, and medical profes-
sionals) versus the proportion of participants using non-formal sources (friends, conventional and social media, internet searches, etc.).

Figure 2 Summary of vignette recogni-
tion outcomes. Half of the participants
recognised the described set of symp-
toms as dementia or Alzheimer’s
disease.
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by a respondent being 26 points out of 50 possible.
More than half of the participants (56.7%) believed
that dementia is a normal part of ageing and a similar
proportion (54.1%) believed that recovering from
dementia is possible (Table 2). While the overall per-
formance was poor, the participants were somewhat
more familiar with dementia care practices compared
to other aspects of the disease (Table 2). There were
74.8% who did not believe that a healthy lifestyle
reduces the risk of dementia and 51.6% did not rec-
ognise the importance of early diagnosis for improv-
ing a patient’s quality of life. Another concerning
finding was the high proportion of individuals who
believed that it is impossible to communicate with a
person who has advanced dementia (60.2%). The
prevalence of such beliefs suggests that there might
be a considerable amount of stigmatisation related to
dementia. In line with this concern, about 76% of the
respondents believed that people affected by
advanced dementia do not respond to changes in
their environment. Holding incorrect concepts of
those affected by the disease may harm the quality
of care and life, ultimately causing emotional turmoil
for carers and patients. Therefore, addressing the
spread of false beliefs about dementia is critically
important, especially in domains with high social sig-
nificance such as disease prevention and care.

Mean DKAS scores differed significantly in regard to
education (F4,891 = 14.66, P < 0.001), employment sta-
tus (F4,1891 = 15.81, P < 0.001), marital status
(F4,1891 = 10.38, P < 0.001), ethnicity (F4,1891 = 12.17,
P < 0.001) and quantity of used sources of information
(F8,1887 = 29.71, P < 0.001). Post hoc Tukey tests rev-
ealed significant differences in DKAS scores of high
school graduates compared to holders of bachelor’s
degree as well as holders of master’s degree, at
P < 0.001. Overall, a higher level of education was
associated with higher DKAS scores (Fig. 3). On a simi-
lar note, unemployed individuals scored lower com-
pared to those who were employed or retired. The
pairwise analysis also revealed differences in mean
DKAS scores of married individuals compared to sin-
gles (P < 0.001), individuals in a relationship (P < 0.001),
and divorced (P < 0.01), with married individuals having
higher DKAS scores compared to all other groups
(Fig. 3). Curiously, Bulgarian ethnic background was
associated with lower DKAS scores compared to Turk-
ish (P < 0.001), Roma ethnic groups (P < 0.01), and
those from other minority groups (P < 0.001).

Participants who reported having dementia in their
family (t = 8.2162, df = 1179.94, P < 0.001), had
experience as a caretaker (t = 6.1928, df = 488.99,
P < 0.001), or whose profession required close con-
tact with dementia patients (t = 6.5644, df = 76.03,
P < 0.001) had higher levels of knowledge compared
to those without such experiences. Finally, those
using a higher number of informational sources
(Fig. 3) and/or formal sources of information
(t = 9.2503, df = 661.82, P < 0.001) had higher DKAS
scores.

Those who successfully recognised the vignette
had also higher DKAS scores (t = 4.7916,
df = 1889.6, P-value = P < 0.001), signalling that
improved literacy may lead to a more accurate recog-
nition of dementia manifestations. Complete results
are available in Table S4.

Recognition of dementia risk factors
Nearly 30% of the participants were able to identify old
age and genetics as contributors to the development of
dementia (Table 3). Among the least recognised modifi-
able risk factors were lack of physical activity (14.00%),
smoking (25.00%), depression (30.00%), lack of cogni-
tive activity (31.00%), stroke (33.00%), and social isola-
tion (35.00%). Moderately known factors were, high
alcohol consumption (72.00%), unhealthy diet
(70.00%), diabetes (68.00%), high blood pressure
(63.00%), deafness (59.00%), cardiovascular disease
(57.00%), and head trauma (54.00%). The mean num-
ber of correctly identified risk factors was 7.5
(SD = 3.9), with only 0.3% of the participants identify-
ing all 17 risk factors. Significant group differences
were found in age (F2,1893 = 4.34, P = 0.013), educa-
tion (F4,1891 = 15.90, P < 0.001), employment status
(F4,1891 = 19.64, P < 0.001), marital status
(F4,1891 = 10.44, P < 0.001) ethnicity (F4,1891 = 15.42,
P < 0.001) and quantity of informational sources
(F2,1893 = 6.5687, P < 0.001). Pairwise comparisons fur-
ther revealed that the youngest age group recognised
more dementia risk factors than the oldest (P < 0.001,
Fig. 4). Similarly, unemployed and retired individuals
were less successful in identifying dementia risk factors
compared to employed individuals (P < 0.001), and sin-
gle and divorced individuals had a worse performance
compared to those in relationships (P < 0.001). Ethnic
Bulgarians had a lower number of identified risk factors
compared to individuals from the Turkish, Roma, or
other ethnic groups (Fig. 4). From the experiential
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Table 2 Summary of the results from the Dementia Knowledge Assessment Scale (DKAS) questionnaire

False Probably false Don’t know Probably true True

Causes and characteristics n (%) (mean = 1.79; SD = 1.40)
1. Most forms of dementia do not generally shorten a
person’s life [F]

32 (1.7) 102 (5.4) 548 (28.9) 906 (47.8) 308 (16.2)

2. Blood vessel disease (vascular dementia) is the most
common form of dementia [F]

42 (2.2) 233 (12.3) 949 (50.1) 535 (28.2) 137 (7.2)

3. People can recover from the most common forms of
dementia [F]

49 (2.6) 121 (6.4) 702 (37.0) 659 (34.8) 365 (19.3)

4. Dementia is a normal part of the ageing process just
like grey hairs [F]

14 (0.7) 69 (3.6) 738 (38.9) 894 (47.2) 181 (9.5)

5. Dementia does not result from physical changes in the
brain [F]

7 (0.4) 147 (7.8) 868 (45.8) 789 (41.5) 85 (4.5)

6. Planning for end of life care is generally not necessary
following a diagnosis of dementia [F]

26 (1.4) 119 (6.3) 751 (39.6) 838 (44.2) 162 (8.5)

7. Alzheimer’s disease is the most common form of
dementia [T]

3 (0.2) 19 (1.0) 371 (19.6) 741 (39.1) 762 (40.2)

Communication and behaviour n (%) (mean = 1.85; SD = 1.29)
8. It is impossible to communicate with a person who has
advanced dementia [F]

23 (1.2) 106 (5.6) 626 (33.0) 825 (43.5) 316 (16.7)

9. A person experiencing advanced dementia will not
generally respond to changes in their physical
environment [F]

2 (0.1) 50 (2.6) 402 (21.2) 836 (44.1) 606 (32.0)

10. It is important to correct a person with dementia
when they are confused [F]

4 (0.2) 38 (2.0) 424 (22.4) 588 (31.0) 842 (44.0)

11. People experiencing advanced dementia often
communicate through body language [T]

191 (10.1) 158 (8.3) 438 (23.1) 947 (49.9) 162 (8.5)

12. Uncharacteristic behaviours in a person experiencing
dementia are generally a response to unmet needs [T]

9 (0.5) 76 (4.0) 474 (25.0) 947 (49.9) 390 (20.6)

13. Medications are the most effective way of treating
behavioural symptoms of dementia [F]

9 (0.5) 236 (12.4) 864 (45.6) 552 (29.1) 235 (12.4)

Care considerations n (%) (mean = 4.09; SD = 2.34)
14. People experiencing dementia do not generally have
problems making decisions [F]

43 (2.3) 159 (8.4) 727 (38.3) 883 (46.6) 84 (4.4)

15. Movement is generally affected in the later stages of
dementia [T]

23 (1.2) 76 (4.0) 401 (21.1) 692 (36.5) 704 (37.1)

16. Difficulty eating and drinking generally occurs in the
later stages of dementia [T]

14 (0.7) 77 (4.1) 729 (38.4) 928 (48.9) 148 (7.8)

17. People with advanced dementia may have difficulty
speaking [T]

23 (1.2) 91 (4.8) 595 (31.4) 941 (49.6) 246 (13.0)

18. People experiencing dementia often have difficulty
learning new skills [T]

14 (0.7) 119 (6.3) 461 (24.3) 913 (48.2) 389 (20.5)

19. Daily care for a person with advanced dementia is
effective when it focuses on providing comfort [T]

17 (0.9) 151 (8.0) 766 (40.4) 867 (45.7) 95 (5.0)

Risks and health promotion n (%) (mean = 1.78; SD = 1.41)
20. Having high blood pressure increases a person’s risk
of developing dementia [T]

21 (1.1) 141 (7.4) 997 (52.6) 687 (36.2) 50 (2.6)

21. Maintaining a healthy lifestyle does not reduce the
risk of developing the most common forms of
dementia [F]

9 (0.5) 76 (4.0) 393 (20.7) 769 (40.6) 649 (34.2)

22. Symptoms of depression can be mistaken for
symptoms of dementia [T]

50 (2.6) 268 (14.1) 810 (42.7) 660 (43.8) 108 (5.7)

23. The sudden onset of cognitive problems is
characteristic of common forms of dementia [F]

70 (3.7) 230 (12.1) 746 (39.3) 788 (41.6) 62 (3.3)

24. Exercise is generally beneficial for people
experiencing dementia [T]

235 (12.4) 291 (15.3) 636 (33.5) 642 (33.9) 92 (4.9)

25. Early diagnosis of dementia does not generally
improve quality of life for people experiencing the
condition [F]

53 (2.8) 323 (17.0) 542 (28.6) 753 (39.7) 225 (11.9)

Counts and proportions of answers are indicated for each item. The truthfulness of each item is marked with T (true) or F (false).
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factors only professional experience with dementia
patients was associated with a higher number of cor-
rectly identified true dementia risk factors (t = 4.1322,
df = 77.32, P < 0.001). Finally, those using formal infor-
mational sources were able to identify more dementia
risk factors (t = �4.1058, df = 677.88, P < 0.001).
Complete results are available in Table S5 from the
Supplementary Material.

More than half of the participants considered viral
and bacterial infections contributors to dementia –

58.00% and 61.00% respectively. Parasitic infection,
on the other hand, was considered a contributor to
dementia by 41% of the respondents (Table S6).

An alarmingly low number of participants correctly
identified the sham factors as non-contributors to
dementia. A common belief was that amalgam dental

Figure 3 95% confidence intervals produced by Tukey’s Honestly Significant Difference (HSD) pairwise comparisons. Results from the
assessment of the differences in the mean Dementia Knowledge Assessment Scale (DKAS) scores between groups. Education (PR; pri-
mary; SC: secondary; BD: bachelor’s degree; MD: master’s degree), Employment status (FT: full-time; PT: part-time; UM: unemployed: RT,
retired: OT, other), Marital status (SN: single; PT: partnership; MR: married; DV: divorced; WD: widowed), Ethnicity (BG, Bulgarian; RO,
Roma; TU, Turkish; OT, other; XX, will not say), Number of informational sources (G1: less than 3; G2: between 3 and 5; G3: more than 5).
Statistical significance is indicated as follows: *P < 0.05; **P < 0.01; ***P < 0.001.

Table 3 Results from binomial tests of true dementia risk factors

Item Answer categories n Estimated proportions P-value Direction of effect

Non-modifiable risk factors
Genetic predisposition Contributes 568 0.30 <0.001 Incorrect

Does not contribute 1328 0.70
Old age Contributes 515 0.27 <0.001 Incorrect

Does not contribute 1381 0.73
Modifiable risk factors
High alcohol consumption Contributes 1356 0.72 <0.001 Correct

Does not contribute 540 0.28
Stroke Contributes 633 0.33 <0.001 Incorrect

Does not contribute 1263 0.77
Head trauma Contributes 1021 0.54 <0.001 Correct

Does not contribute 875 0.46
Unhealthy diet Contributes 1318 0.70 <0.001 Correct

Does not contribute 578 0.30
Diabetes Contributes 1288 0.68 <0.001 Correct

Does not contribute 608 0.32
High blood pressure Contributes 1189 0.63 <0.001 Correct

Does not contribute 707 0.37
Hearing loss Contributes 1116 0.59 <0.001 Correct

Does not contribute 780 0.41
Cardiovascular disease Contributes 1077 0.57 <0.001 Correct

Does not contribute 819 0.43
Obesity Contributes 809 0.43 <0.001 Incorrect

Does not contribute 1087 0.57
Fewer years of education Contributes 794 0.42 <0.001 Incorrect

Does not contribute 1102 0.58
Social isolation Contributes 666 0.35 <0.001 Incorrect

Does not contribute 1230 0.65
Lack of cognitive activity Contributes 589 0.31 <0.001 Incorrect

Does not contribute 1307 0.69
Depression Contributes 560 0.30 <0.001 Incorrect

Does not contribute 1336 0.70
Smoking Contributes 469 0.25 <0.001 Incorrect

Does not contribute 1427 0.75
Lack of physical activity Contributes 261 0.14 <0.001 Incorrect

Does not contribute 1635 0.86

Estimated proportions for ‘Contributes’ answers were tested against chance (0.50). P < 0.05 signify higher than chance probabilities for answering ‘Contrib-
utes’ to a true risk factor item. Answer categories were formulated as follows: Contributes = the sum of all ‘contributes’ and ‘probably contributes’ answers.
Does not contribute = the sum of all ‘does not contribute’ and ‘probably does not contribute’ answers plus all neutral answers.
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fillings, stress, and laziness are involved in the gene-
sis of dementia, with respective proportions of ‘Con-
tributes’ answers 0.61, 0.58, and 0.58, all
significantly higher than chance, P < 0.001. Similarly,
40% marked witchcraft as a contributor to dementia,
and between 32% and 37% believed that vaccines,
fate, and aspartame may contribute to the onset of
dementia (Table 4). Such observations demonstrate
that the spread of false beliefs, based on popular cul-
ture, is still a deeply rooted issue within the Bulgarian
society that may endure debunking and factual
education.

DISCUSSION
This study is the first to assess dementia knowledge
in the Bulgarian general population. Poor knowledge,
limited risk factors awareness, and consistent pres-
ence of misconceptions were among the main find-
ings of this study. Gaps in knowledge were expected
to a degree, as dementia is still not recognised as a
health priority in Bulgaria, resulting in a limited out-
reach on the topic and a lack of coordinated educa-
tional efforts. However, this study provided
compelling evidence for the extent of misinformation
and illiteracy occurring in Bulgaria.

Health literacy in Bulgaria
Our results demonstrated alarmingly low levels of
dementia knowledge among Bulgarian society, with
the mean DKAS of our sample being well below the
averages reported for the United States, India,
Europe, South/Central America, Canada, Asia, and
Africa.61 This trend is consistently confirmed when
comparing our sample (mean = 9.51; SD = 4.66) to
general samples from Saudi Arabia (mean = 20.50;
SD = 9.30),62 Switzerland and Italy (mean = 22.43;
SD = 8.88),63 Belgium (mean = 23.65; SD = 7.39)64

and Australia (mean = 27.72; SD = 9.15).65 This
compelling evidence strongly indicates that Bulgaria
is lagging in terms of dementia literacy. However, it is

likely that poor health knowledge in Bulgaria is not
limited to dementia. In line with this, a previous study
estimated that approximately 1/3 of Bulgarian citi-
zens have a poor level of health literacy.66 Further-
more, a comparative analysis of the European Health
Literacy Survey (HLS-EU), reported Bulgaria having
the lowest health literacy index among the examined
European countries.67 Thus, our results confirm the
unsatisfactory levels of health literacy in Bulgaria, by
unveiling significant gaps in dementia knowledge.

Recognising dementia symptoms
The vignette, used in the present work, described
moderate symptoms of Alzheimer’s disease, pre-
senting the participants with well-defined disease
manifestations. However, in reality, Alzheimer’s dis-
ease is characterised by a gradual onset, making rec-
ognition more difficult, especially in the early stages
of the disease. Thus, it might be the case that identi-
fying dementia in real life is more difficult compared
to a vignette task, resulting in even lower rates of
identification. Second, in contrast to other
populations, our sample had a poor performance on
the vignette task. For instance, 82% of 2000
community-dwelling Australian adults identified the
same vignette as ‘dementia’ or ‘Alzheimer’s
disease’.31 Similarly, a study exploring dementia
knowledge among Australian minorities reported that
third-generation Australians (85%) were more likely
to recognise dementia symptoms in an identical
vignette compared to Italian (61%), Greek (58%), and
Chinese (72%) Australians.32 Interestingly, our results
(50%) are close to the recognition rate of Greek
Australians, suggesting impoverished knowledge
about dementia symptoms may be prominent not
only in Bulgaria but in the Balkan region. Despite the
chance recognition of the vignette, there is an
encouraging aspect of our results as almost all par-
ticipants were able to identify Maria’s condition as
abnormal. Thus, we believe that observing similar
behaviour in real life will cause health concerns and

Figure 4 95% confidence intervals produced by Tukey’s Honestly Significant Difference (HSD) pairwise comparisons. Results from the
assessment of the differences in the mean number of correctly identified evidence-based risk factors for dementia (answers ‘Contributes’ or
‘Probably contributes’ were considered as correct identification). Age groups (AG1: 18–35 years; AG2: 36–54 years; AG3: 55+), Education
(PR: primary; SC: secondary; BD: bachelor’s degree; MD: master’s degree), Employment status (FT: full time; PT: part-time; UM: unem-
ployed; RT: retired; OT: other), Marital status (SN: single; PT: partnership; MR: married; DV: divorced; WD: widowed), Ethnicity (BG:
Bulgarian; RO: Roma; TU: Turkish; OT: other; XX: will not say), Number of informational Sources (G1: less than 3; G2: between 3 and 5; G3:
more than 5).
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trigger help-seeking actions despite the inability to
identify the disease.

Knowledge about risk factors
We found a consistent lack of awareness about
dementia risk factors, constituting a lack of recogni-
tion of the protective role of personal prevention.
Considering that about 40% of the worldwide cases
of dementia are due to modifiable risk factors and are
considered preventable,36 awareness campaigns
should emphasise the protective role and the impor-
tance of a healthy lifestyle, especially for individuals
with a family history of dementia. Interestingly, car-
diovascular disease, diabetes, and high blood pres-
sure were acknowledged by a considerable number
of participants, marking a contrast between our
results and previous studies, reporting cardiovascular
factors as less recognised contributors to demen-
tia.21,23 This might be explained by the emphasis on

the management of cardiovascular diseases in
Bulgaria. Currently, circulatory diseases are the lead-
ing cause of death in Bulgaria, with rates being well
above the average for the European Union.68 Thus,
Bulgarians may be more aware of the implications of
cardiovascular diseases, including the risk of devel-
oping dementia. The fact that depression and social
isolation were mostly unknown as risk factors for
dementia bears great social significance as elderly
individuals in rural regions of Bulgaria face a high risk
of social isolation due to outmigration or immigration.
Family members and policy-makers should consider
this connection and create an environment of support
and care for those spending their late years in remote
regions. A possible solution is the development of
support groups, hobby clubs, and social centres for
elders. Creating a proactive social environment can
reduce the sense of isolation, replacing it with a
sense of purpose and community.

Table 4 Results from binomial tests for items without scientific evidence

Item Answer categories n Estimated proportions P-value Direction of effect

Dental fillings Does not contribute 178 0.09 1.00 Incorrect
Contributes 1253 0.67
Do not know 465 0.24

Laziness Does not contribute 251 0.13 1.00 Incorrect
Contributes 1108 0.58
Do not know 537 0.29

Stress Does not contribute 185 0.10 1.00 Incorrect
Contributes 1094 0.58
Do not know 617 0.32

Aluminium Does not contribute 341 0.18 1.00 Incorrect
Contributes 915 0.48
Do not know 640 0.34

Curse/witchcraft Does not contribute 633 0.33 1.00 Incorrect
Contributes 749 0.40
Do not know 514 0.27

Aspartame Does not contribute 340 0.18 1.00 Incorrect
Contributes 697 0.37
Do not know 859 0.45

Fate Does not contribute 342 0.18 1.00 Incorrect
Contributes 686 0.36
Do not know 868 0.46

Vaccines Does not contribute 369 0.19 1.00 Incorrect
Contributes 602 0.32
Do not know 925 0.49

Poverty Does not contribute 676 0.36 1.00 Incorrect
Contributes 297 0.16
Do not know 923 0.48

Weak will Does not contribute 864 0.46 0.099 Incorrect
Contributes 216 0.11
Do not know 816 0.43

Estimated proportions for ‘Does not contribute’ answers were tested against chance (0.50). P < 0.05 signifies higher than chance probabilities of answering
‘Does not contribute’ for a particular item. Answer categories were formulated as follows: Contributes = the sum of all ‘contributes’ and ‘probably contributes’
answers. Does not contribute = the sum of all ‘does not contribute’ and ‘probably does not contribute’.
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Misconceptions about dementia
Our study identified a number of misconceptions
about dementia. For instance, more than half of the
participants believed dementia was a normal part of
ageing and that recovery was possible. Several
review articles reported similar findings, concluding
these misconceptions are among the most com-
monly occurring false beliefs about dementia.20,21

Many of the revealed misconceptions related to the
causes of the disease, particularly beliefs that amal-
gam dental fillings, laziness, and stress contribute to
the onset of dementia. Interestingly, a considerable
proportion of participants (about 40%) placed fate
and witchcraft among the factors causing dementia.
Previous works have also reported supernatural or
theological explanations for dementia. For instance,
in South Asian populations dementia was seen as
God’s punishment, or demons.22 Similarly, nearly
30% of the respondents in a study from Brazil stated
that evil eye and/or fate were causal factors for
dementia.33 As superstitious explanations of demen-
tia may contribute to stigmatisation and deepen feel-
ings of helplessness in relatives and family carers, it
is important to create an environment where fictional
beliefs are refuted through evidence. Strategies for
broad dissemination of scientific findings may help in
filtering evidence-based information from opinions,
speculations, and non-scientific theories.

Ethnic disparities in knowledge
In contrast to previous studies,20,32,61 our results
suggest that minority groups are more knowledge-
able about dementia and risk factors compared to
ethnic Bulgarians. This may be partially explained by
the choice of an online survey methodology. The
Roma minority group is among the most deprived
and facing unequal access to employment, educa-
tion, housing, and health. According to the National
Statistical Institute of Bulgaria, poverty is most preva-
lent among the Roma ethnic group, with 63.3% being
below or at the poverty line.69 Therefore, using an
online survey as an acquisition method may have
posed an implicit bias toward more educated and
financially stable individuals. Additionally, ethnic
groups represent a small proportion of our data, thus
while our results are valid within the sample it is diffi-
cult to draw general conclusions. Nevertheless, to
the best of our knowledge, this is the first study

to consider dementia literacy among ethnic commu-
nities in Bulgaria. While the results are inconclusive,
they unveil an intriguing perspective that warrants
further research.

Implications
Our study highlighted significant misconceptions
about the factors contributing to dementia, alongside
a limited capacity to recognise its actual risk factors.
These findings reflect the inadequate state of primary
prevention for dementia within the Bulgarian
population. Notably, despite the World Health Orga-
nization’s 2017 action plan encouraging countries to
launch campaigns aimed at improving dementia
awareness,70 Bulgaria seems to have made little pro-
gress in adopting these recommendations nearly a
decade later. Despite the delayed response, the
results from this study can be used to inform public
awareness initiatives designed to address the spe-
cific knowledge gaps identified here. Furthermore,
having particular knowledge about the prevailing mis-
conceptions allows the implementation of multiple
strategies against the spread of false information,
including debunking and pre-bunking techniques. On
a similar note, some of the identified misconceptions
unveil underlying stigmatic beliefs about the disease
and the individuals affected by the condition. To cre-
ate a safe and inclusive environment, ageist stereo-
types and negative framings of the condition should
be actively addressed.

Our findings also revealed gaps in knowledge
related to providing care and effectively communicat-
ing with individuals who are ill. The identified miscon-
ceptions can be used as a starting point for creating
community programs, directed toward family mem-
bers involved in caretaking. The results from the last
wave of the European Values Study showed that
77% of Bulgarians believe that caring for their par-
ents is their responsibility.60 Consequently, many
individuals undertake the demanding responsibility of
serving as full time caregivers for their loved ones.
However, a significant contributor to the emotional
strain and frustration experienced by these caregivers
is their limited understanding of the behaviours
exhibited by dementia patients and their lack of
knowledge about effective care strategies. Therefore,
the establishment of training and support programs
tailored for non-professional caregivers would pro-
vide substantial benefits to affected families. Such

Dementia knowledge in Bulgaria

© 2025 The Author(s).
Psychogeriatrics published by John Wiley & Sons Australia, Ltd on behalf of Japanese Psychogeriatric Society.

15 of 19



initiatives would foster a more supportive and
resource-equipped environment for caregivers, ulti-
mately enhancing the overall quality of life for demen-
tia patients.

Finally, while our results are specific to the state of
dementia knowledge in Bulgaria, we believe that
countries with similar dementia response profiles can
also utilise them to their benefit. For instance,
according to the 2023 European Dementia Monitor
report,5 North Macedonia, Serbia, Armenia, Ukraine,
and Romania have similar ratings to Bulgaria in terms
of their response to dementia. Considering the cul-
tural, historical, and policy-based similarities with
Bulgaria, dementia literacy in these countries may
exhibit similar deficiencies to the ones observed in
Bulgaria. Therefore, our findings have the potential to
contribute to improving dementia awareness not only
in Bulgaria but also across the broader Balkan and
Black Sea regions.

Limitations
Several limitations should be considered in the inter-
pretation of our results. First, since all respondents
were volunteers, sourced by the contracted agency,
our study is prone to selection bias as it represents
those who were in the database and willing to com-
plete the survey. Similarly, using an online survey
introduces another level of selection bias as it
reaches only individuals who are actively using inter-
net technologies. Therefore, it is possible that some
groups of the population were underrepresented,
especially older individuals and those who do not use
computers in their daily lives. Last, this study used a
quantitative approach to examine dementia knowl-
edge in Bulgaria. Future research may benefit from
supplementing quantitative data with narrative or
phenomenological approaches that can provide
insight into personal experiences with dementia.

CONCLUSIONS
We found severe gaps in dementia knowledge and a
widespread presence of false beliefs among the
Bulgarian population. Thus, we encourage Bulgarian
policy-makers to reconsider the importance of
dementia as a social issue and take coordinated
actions to educate society and eradicate harmful
misconceptions.
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SUPPORTING INFORMATION
Additional supporting information may be found in
the online version of this article at the publisher’s
website: http://onlinelibrary.wiley.com/doi//suppinfo.

Table S1. Results from χ2 tests of independence
assessing the connection between vignette recogni-
tion ability and sociodemographic factors, previous
experience with dementia, and number and quality of
used informational sources. The results show that
the only factors associated with the ability to recog-
nise the symptoms of dementia from a vignette are
having professional contact with dementia patients
and the number of used informational sources.
Table S2. Extended contingency table for outcomes
of vignette recognition task and having professional

contact with dementia patients. Results from the post
hoc analysis of Pearson’s χ2 test residuals are
included in the bottom section of the table. Statistical
significance is indicated as follows: *P < 0.05;
**P < 0.01; ***P < 0.001.
Table S3. Extended contingency table for outcomes
of vignette recognition task and the number of used
informational sources about dementia. Results from
the post hoc analysis of Pearson’s χ2 test residuals
are included in the bottom section of the table. Sta-
tistical significance is indicated as follows: *P < 0.05;
**P < 0.01; ***P < 0.001.
Table S4. Group differences in Dementia Knowledge
Assessment Scale (DKAS) scores. Groups are formu-
lated on the basis of sociodemographic characteris-
tics, previous experience with dementia, used
informational sources about dementia, and vignette
recognition.
Table S5. Results from analyses of recognised
dementia risk factors in terms of sociodemographic
characteristics, previous experience with dementia,
and used informational sources about dementia.
Table S6. Results from two-tailed binomial tests for
items with emerging evidence.
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