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Abstract.
Background: Dementia is rapidly increasing worldwide due to demographic aging. More than two-thirds of patients are
cared by family members. The quality of care depends on the caregivers’ attitude toward dementia influencing patient care
decisions.
Objective: The aim of this study is to examine the factors that influence the caregivers’ attitude and whether there is an
association between participation in a psycho-educational program and attitude.
Methods: We performed a cross-sectional study using a structured closed-ended questionnaire to retrieve socio-demographic
information from caregivers and the persons with dementia (N = 86). The study included validated scales such as the Dementia
Attitude Scale, the Dementia Knowledge Assessment Tool 2, the Positive Aspects of Caregiving, the Zarit Burden Interview,
the Confidence in Dementia Scale, and Spielberger’s State-Trait Anxiety Inventory, as well as a neuropsychological battery
to assess the condition of people with dementia.
Results: Our final model explains 55.6% of the total variance and shows a significant correlation of five factors with attitude
toward dementia: confidence, behavioral and psychological symptoms of dementia, anxiety as a trait, positive aspects of
caregiving, and dementia knowledge. The caregivers who participated in a psycho-educational program showed a significantly
more positive attitude toward dementia, better dementia knowledge, higher confidence in dementia care, and lower anxiety
as a state.
Conclusion: The strong correlation of attitude and knowledge, as well as confidence in dementia care, supports the tripartite
model of attitude, which hypothesizes the interrelation of affect, cognition, and behavior.
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INTRODUCTION

The majority of people with dementia (PwD)
depend largely on the care of a family member, and
therefore dementia affects not only the PwD but also
the informal primary caregiver [1]. The family care-
giver often takes on the responsibility from an early
stage of the disease, where only mild memory impair-
ment is noted, to the later stages, when the person with
dementia needs help with all activities of daily living,
such as bathing, doing household chores, and cook-
ing, and thus requires full-time care [2]. Although
there are reports of carers who find caring satisfying
and meaningful [3], it has been found that providing
care over a prolonged time has a significant impact
on the physical and mental health status [4], as well
as on social isolation and the financial situation [5].
Whether caring for a relative is perceived as a bur-
den [6] or enriching [7] may depend on numerous
factors, including characteristics both of the carer
(age, gender, health status, dementia knowledge, con-
fidence in caring) and PwD (severity of dementia,
behavioral and psychological symptoms of dementia
(BPSD), functionality in daily living), as well as the
provided support, by means of time spent while car-
ing or free time. Since caregiving is a process that has
to be adapted continuously depending on the stage of
the disease, the relationship between carer and care
recipient is changing continuously.

Although there is abundant literature on the deter-
minants of caregiver burden in dementia, little is
known about the factors that can influence the care-
giver’s attitude toward dementia, either positively or
negatively [8]. In psychology, attitude refers to the
willingness of an individual, based on experience, to
react in a certain way to a person, a situation, or an
idea, which is reflected in the cognitive (assumptions
and beliefs), affective (feelings and emotions), and
behavioral (behavior) area [9]. Each of these compo-
nents carries a valence: pleasurable to unpleasurable
affect, favorable to unfavorable cognition, and sup-
portive to hostile behavior [10]. A number of studies
based on the three-component model of Rosenberg
and Hovland [9] have concluded that affect, cog-
nition, and behavior are interrelated, although still
distinguishable from each other [11]. For a long
time, social psychologists have been interested in
understanding attitudes, as they were presumed to
have a strong influence on behaviors, decisions,
and judgments. However, the link between attitude
and behavior remains unclarified [12, 13]. Attitudes
toward people with mental disorders in general and

especially toward PwD provoke emotional reactions
that play a key factor regarding the social impact
and the risks of stigmatization and discrimination
[14, 15]. However, little is known about factors that
contribute to the positive attitude of informal carers
toward dementia or PwD.

The research regarding attitudes toward PwD
typically focused on health professionals [16–19],
especially nurses [20, 21] or general practitioners
[22], and, furthermore, college students [23] and
the general public [24–26]. A couple of studies
examined the attitude of family caregivers toward
dementia [8, 27–30], with all of them using not
only different instruments but also different dimen-
sions of attitudes [31]. However, only few studies
[28] used a validated questionnaire in home care
staff in the UK–the Approaches to Dementia Ques-
tionnaire (ADQ), which measures hopefulness and
person-centered approaches on a 19-item Likert scale
[32, 33]. Other studies used either self-developed
questionnaires [30] or the Community Attitudes
toward Mentally Ill Scale (CAMI) compromising
four dimensions of attitudes, which was initially
designed for schizophrenia [8, 34], or the ver-
sion for caregivers “Level to Expressed Emotion
(LEE) Scale” [27, 35] with one subscale measur-
ing negative attitudes, but were not validated for
measuring attitudes toward dementia [27]. Overall,
although numerous self-report instruments have been
developed to measure ageism and attitudes toward
disabilities, only a few instruments measuring atti-
tude toward dementia have been validated for family
carers or at least for the general public. The Dementia
Attitude Scale (DAS) [36] is based upon the tripar-
tite model of attitude [9]. With this instrument, the
attitudes of the general population and all individuals
involved in the care and treatment of those affected
by dementia, such as relatives, counselors, nursing
staff, and doctors, can be recorded [37].

Research on family carers’ attitude toward demen-
tia did not only use different, mostly not validated
instruments to assess the attitude but also examined
different variables, making it difficult to draw any
conclusions on the factors influencing the caregivers’
attitude. For example, the relations among social fac-
tors, dementia knowledge, attitudes and beliefs have
not been investigated intensively [38]. Also, stud-
ies considering a broader range of attitudes or social
factors focused only on general practitioners, not on
the general public or informal carers [39]. Regarding
informal caregivers, factors that influence the atti-
tude, amongst others, seem to be the feeling of burden
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[8, 29], decisions regarding medication [40] or nurs-
ing home placement [41], knowledge, approaches of
caregivers regarding dementia, empathy, quality of
life, caregivers’ sense of competence [28], and fac-
tors regarding the PwD such as agitation and severity
of dementia [27], challenging behaviors or short-stay
use, and length of time caregivers and PwD have lived
together [30].

The burden of caregiving reported by family mem-
bers, especially those who have been caring for many
years, often includes unpleasant perceptions such
as shame, embarrassment, guilt, and self-deception
[42], in addition to the emotional, psychological,
physical, and financial effects [43] and can be mea-
sured with the Zarit burden interview [44, 45]. At the
same time, some caregivers experience satisfaction
in caregiving [46]. The positive aspects of caregiving
(PAC) are usually defined as the rewards and satisfac-
tion that result from the relationship between those
involved in caregiving [47] and are mainly related
to age, relationship with the patient, duration of care,
and living with the patient and other family members.
The older the patient, the more likely the caregiver is
to develop positive aspects of the patient’s daily care.

Whether caregiving is more likely to be perceived
as a burden or something positive depends, besides
others, on stress parameters to which the caregiver
is exposed through caregiving or in general. Knowl-
edge about dementia and how to deal with PwD
can help develop confidence in dealing with people
with dementia [48, 49], which in turn has a pos-
itive effect on caregiving burden and anxiety [50].
Because of the tripartite model of attitude, which is
reflected in the cognitive, affective, and behavioral
areas, possible factors influencing caregivers’ atti-
tude could include, aside from demographic factors,
patient-carer relationship, free time, the network of
caregivers, stress, previous experience with dementia,
the burden or positive aspects of caregiving, knowl-
edge about dementia, the confidence in caring, and
the attending of supportive programs for carers as
well as demographic factors of PwD, the severity of
dementia, the ability of independence in daily liv-
ing, and the BPSD as depicted in Fig. 1. However, to
our knowledge, no study has examined all these fac-
tors together, also taking into consideration dementia
knowledge and confidence in caregiving. Therefore,
our study aims to examine which of those factors
mentioned above impact informal carers’ attitude
toward the PwD and, as a secondary aim, whether
there is an association between participation in a
psycho-educational program and attitude.

Fig. 1. Factors with a possible impact on the carers’ attitude
toward dementia. CODE, Confidence in Dementia Care; DKAT2,
Dementia Knowledge Assessment Tool 2; MMSE, Mini-Mental
Status Examination; NPI, Neuropsychiatric Inventory; PAC, Pos-
itive Aspects of Caregiving; sZBI, short Zarit Burden Interview;
State and Trait, State-Trait Anxiety Inventory.

MATERIALS AND METHODS

Study design

This was a cross-sectional, descriptive study
design. The study was performed according to the
carer’s ethical standards outlined in the declaration
of Helsinki, which is relevant to the national and
institutional committees on human experimentation.
Informal carers participated voluntarily in the study.
They were informed about the aim of the study and
subsequently provided their written consent for par-
ticipation. The General Data Protection Regulation
(GDPR) in a research context [51], and the Greek Law
of Data Protection were respected through the confi-
dentiality and anonymity of the data. The study was
approved by the ethics committee of the Greek Asso-
ciation of Alzheimer’s Disease and Related Disorders
(56/04-03-2020-A).

Participants

Data for the convenience sample were collected
from the Family Unit of the St. Helen Day Care Cen-
ter of the Greek Association of Alzheimer’s Disease
and Related Disorders (GAADRD) and at a private
neurological practice in Thessaloniki from July to
October 2020 through semi-structured interviews by
using an additional set of questionnaires. The Family
Unit provides education and support for caregivers
in the form of weekly group sessions, each lasting
60 min. The informal carers learn to manage their
burden and receive support in dealing with the behav-
ioral disturbances of the PwD. The inclusion criteria
for the carers’ participation were as follows: a) age
≥18 years, b) ability to communicate in Greek, c)
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providing written informed consent, d) an informal
carer of a PwD with Mini-Mental State Examination
(MMSE) ≤26. All participants were informed about
the aim of the study and gave their consent to partic-
ipate in the face-to-face interview. The questionnaire
was completed by the researcher (BT) during the
interview with the caregiver and lasted from 30 min
to one hour.

Ninety-four informal caregivers fulfilled the inclu-
sion criteria and completed the questionnaires, also
answering the questions regarding the PwD, while six
of them could not provide the MMSE of the PwD, and
two had some missing data. Therefore, the complete
data from N = 86 participants were included in the
study.

Data collection

Participant demographics
A structured closed-ended questionnaire was used

to retrieve the socio-demographic and household
information of the caregiver and the PwD. The
collected socio-demographic variables 1) from the
carers were: age (chronological and subjective), gen-
der, education, marital status, relationship with the
patient, occupation, support from others, time for
care, free time, attending a psycho-educational pro-
gram for informal carers, previous experience with
dementia and 2) from the PwD: age, sex, education,
marital status, patient relationship, occupation, date
of diagnosis, MMSE as depicted in Fig. 1.

Questions about the fear of having dementia in
the future, the caregiver’s support for care, and some
questions regarding the caregiver’s and PwD’s health,
including the number of medications taken, were also
asked.

Questionnaires
The questionnaires included the Greek validated

versions of the Positive Aspects of Caregiving (PAC)
Scale [47], the short form of the Zarit Burden Inter-
view (sZBI) [44, 52], the Dementia Attitude Scale
(DAS) [36, 53], the Dementia Knowledge Assess-
ment Tool 2 (DKAT2) [36, 54], the Confidence in
Dementia Confidence Scale (CODE) [36, 55], and
Spielberger State-Trait Anxiety Inventory (STAI)
[56]. The questionnaires also included tools relat-
ing to the PwD such as the Barthel Index scale [57,
58] and the Neuropsychiatric Assessment Scale (NPI)
[59, 60]. In addition, the MMSE [61] data were pro-
vided by the neurologist prior to the interview.

The Dementia Attitude Scale (DAS)

The instrument consists of 20 items on a seven-
point Likert scale with responses ranging from
“strongly disagree” to “strongly agree” and reflects
the affective, behavioral, and cognitive components
of the attitude toward dementia [53]. The total scores
achievable for this scale range from 20 to 140, with
a more positive attitude reflected by a higher score.
Six items were reverse-scored (2, 6, 8, 9, 16, 17).
Two sub-domains consist of “dementia knowledge”
(items 3, 7, 10, 11, 12, 14, 15, 18, 19, and 20) and
“social comfort” (items 1, 2, 4, 5, 6, 8, 9, 13, 16, and
17). The DAS was validated with college students and
direct care workers but not with informal caregivers.
The Greek version shows satisfactory psychometric
properties [36].

Dementia Knowledge Assessment Tool 2
(DKAT2)

The DKAT2 [54] has 21 statements addressing dif-
ferent areas of dementia knowledge, encompassing
features of Alzheimer’s disease and vascular demen-
tia, behavioral, emotional, physiological, functional,
and sensory symptoms of dementias, as well as
symptoms that are not necessarily associated with
dementia. There are three possible answers for each
statement: “yes”, “no” and “don’t know.” Answers
are scored as 1 if correct and 0 if incorrect or “don’t
know”. Thirteen items are correct statements, and
eight items are incorrect (5, 6, 7, 8, 12, 16, 18,
20), which were reverse-scored. The higher the final
score, the higher the knowledge about dementia.
The DKAT2 was translated into Greek, validated
in college students, and showed good psychometric
properties [36].

Confidence in Dementia (CODE)

This nine-item self-report questionnaire is used to
measure confidence in hospital staff working with
people with dementia [55] and is scored on a five-
point Likert scale with anchored ratings of “not able”,
“somewhat able”, and “very able”. The total scores
achievable for this scale range from 9 to 45, with a
higher score representing better confidence in caring
for people with dementia. Cut-off points within the
scale are as follows: 0–18 not confident, 19–35 some-
what confident, 36–45 very confident. The Greek
version shows satisfactory psychometric properties
[36].
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Positive Aspects of Caregiving (PAC)

The Greek version of the PAC scale [47] includes
11 items that reflect several positive aspects that may
emerge during caregiving. Each item begins with the
words “caregiving made me feel . . . ” followed by
one of the 11 items. This self-report five-point Lik-
ert scale is scored from 1 (disagree a lot) to 5 (agree
a lot) (range 11–55) so that higher scores mean a
more positive perception of the caregiving experi-
ence. The Greek version showed very satisfactory
internal reliability.

Zarit Burden Interview (ZBI)

The ZBI measures caregivers’ perceived burden,
which changes over time due to the dementia stages
and progression. Most researchers use the full revised
version of 22 items, scored from 0 to 4 (0 = never,
4 = nearly always), whereas the higher the total score,
the higher the level of perceived burden. The Greek
version, which is based on the full version, shows
satisfactory psychometric properties [52]. Bedard et
al. (2001) developed a short form of the Zarit Burden
Interview with only 12 items, which did not affect
the properties of the ZBI [44]. These 12 items (2, 3,
5, 6, 9, 10, 11, 12, 17, 19, 20, 21), which cover all
the dimensions (personal strain, role strain, deprived
relations, and management of care), were included in
the current study.

State-Trait Anxiety Inventory (STAI): A 40-item
questionnaire

The STAI measures the state and trait of anxiety
in adults [56]. State anxiety (S-Anxiety) refers to the
subjective and transitory feelings of tension, nervous-
ness, worry and may be characterized by activation of
the autonomous nervous system at a given moment.
Trait anxiety (T-Anxiety) refers to relatively stable
individual differences in anxiety as a personality trait
and indicates the tendency to perceive and respond to
stressful situations [56]. The S-Anxiety scale consists
of 20 statements that evaluate how the respondent
feels “right now, at this moment” on a four-point
Likert scale, with responses ranging from 1 (not at
all) to 4 (very much so). In contrast, the T-Anxiety
scale consists of 20 statements that evaluate how the
respondent feels “generally” on a four-point Likert
scale with responses ranging from 1 (almost never) to
4 (almost always). Thus, a rating from 4 indicates the
presence of high levels of anxiety for ten S-Anxiety

items (3, 4, 6, 7, 9, 12, 13, 14, 17, and 18) and eleven
T-Anxiety items (22, 24, 25, 28, 29, 31, 32, 35, 37,
38, 40), while the other items have a reverse score.
Scores can vary from a minimum of 20 to a maximum
of 80. The properties of the Greek version are similar
to those reported in the international literature [56].

Barthel Index

The Barthel Index is a valid and reliable scale
for measuring the degree of independence of the
patients with dementia concerning daily activities and
is composed of 10 subitems with varying weights.
Two items with regard to grooming and bathing are
evaluated on a two-score scale (0 and 5 points),
six items regarding feeding, toilet use, stairs, dress-
ing, bowel control, and bladder control are evaluated
on a three-score scale (0, 5, and 10 points), and
two items regarding transfers from bed to chair and
mobility are evaluated on a four-score scale (0, 5,
10, and 15 points). The Barthel Index is scored in
steps of 5 points to a maximum total score of 100,
with higher ratings reflecting greater functional inde-
pendence [57]. The Greek version has high internal
consistency and reliability [58].

The Neuropsychiatric Inventory (NPI)

The NPI is administered to dementia caregivers
in order to identify whether the patient has one of
the following behavioral disturbances: delusions, hal-
lucinations, agitation/aggression, dysphoria, anxiety,
euphoria, apathy, disinhibition, irritability/lability,
aberrant motor activity, night-time behavioral distur-
bances, and appetite and eating abnormalities [62].
The frequency of the symptoms is rated on a four-
point scale, and the severity of the symptoms is rated
on a three-point scale. Scores (frequency x severity)
range between 0 and 144, with higher scores indicat-
ing abnormal behavioral symptoms [59]. The Greek
version shows high internal consistency reliability as
well as a positive concurrent validity [60].

Data analysis

The Statistical Package for Social Sciences
(SPSS), version 26 for Windows, was used for all
descriptive and inferential statistical analyses. The
sample size calculation was based on the main
research question (multivariable regression) for the
main prognostic factors: attitude, positive aspects
of care, burden, knowledge, self-confidence, stress,
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MMSE, ADL, and NPI and was conducted using G
∗ Power (version 3.1.9.7) [63]. The alpha level was
set to �<0.05 with a power of 0.8. A total of N = 84
participants were calculated to identify a moderate
outcome size (f 2 = 0.2) [64].

In order to describe the characteristics of the study,
mean scores and standard deviations were calculated.
The bivariate correlations between the dependent
variable of “attitude” and the study variables were
calculated using Pearson’s r. Variables that showed
a significant correlation (p < 0.01) were included in
the multiple regression analysis. The stepwise regres-
sion selection method was used to obtain the final
multiple regression model. Two blocks of indepen-
dent variables were used: one with variables of the
PwD (Barthel, NPI, MMSE) and one with care-
givers’ variables (gender, years of caregiving, burden,
positive aspects of caregiving, anxiety, knowledge,
confidence, education, hours free time, numbers of
medication, fear of dementia). Missing data were
handled by conducting the analyses on complete
cases. As this is an exploratory study, results were
not adjusted for inflation of the type I error rate due
to multiple testing. Any positive finding from this
exploratory study needs to be confirmed in a pre-
specified approach [65].

Independent t-tests were used to analyze the
differences between the participants who partici-
pated in the psycho-educational program and those
never involved in such a program. The Kolmogorov-
Smirnov test was used to confirm the normal
distribution. The analysis of covariance (ANCOVA)
was performed to control for possible confounders.
The DAS, the dependent variable, appeared to be
normally distributed. Cronbach’s � was calculated to
estimate the internal consistency ability of all scales
used.

RESULTS

Participants characteristics

The complete data from N = 86 participants were
used for data analysis in the current study. Core char-
acteristics of the carers are reported in Table 1, those
of the PwD in Table 2. Summarizing the main char-
acteristics, the mean age of the carers was 55 years,
the majority were women (n = 67, 77.9%), with 7–16
years of education (n = 66, 76.8%), married (n = 59,
68.6%), being main carers (n = 61, 71.9%), children
(n = 59, 68.6%), and approximately half of them were
participating in a program at the Alzheimer’s Day

Care Center (n = 46, 53.5%), while 39 (45.3%) feared
to suffer from dementia in the future. Almost 63%
(n = 54) lived together with the PwD (although not
always in the same flat but always in the same com-
plex), cared approximately 50 hours per week, with
72% (n = 62) having somebody who helped with the
care, while 26% (n = 22) had previous experience
with a PwD. The carers took in average one medicine.

The mean age of the PwD was 78.2 years. MMSE
of the PwD ranged between 0 and 26, with 34 persons
(39.5%) having mild dementia, 23 (26.7%) moder-
ate, and 29 (33.7%) severe dementia. 66.3% were
female, with a mean of 8.1 years of education, half
of them were still married. The PwD took in aver-
age 5 medications, and their functionality, measured
with the Barthel Index, decreased with the severity of
dementia.

Predictors for the dementia attitude

First, correlations were used to give an overview
of the relations between the variables (Table 3). The
correlation matrix shows a large positive correla-
tion between CODE and DAS (r = 0.582, p < 0.001)
and a moderate positive correlation between PAC
and DAS (r = 0.457, p < 0.001), DKAT2 and CODE
(r = 0.437, p < 0.001), PAC and CODE (r = 0.301,
p = 0.002), DKAT2 and DAS (r = 0.349, p < 0.001), as
well as the age of the caregiver and CODE (r = 0.304,
p < 0.005). There was also a moderate negative corre-
lation between NPI and DAS (r = –0.402, p < 0.001),
between TRAIT anxiety and DAS (r = –0.455,
p < 0.001) as well as a weak negative correlation
between the education of the caregiver and PAC
(r = –0.266, p < 0.005). Besides, having followed a
special program showed a large negative correlation
to knowledge (r = –0.579, p < 0.001) and a moderate
negative correlation to DAS (r = –0.342, p = 0.001)
and CODE (r = –0.383, p < 0.001).

Univariable linear regression was employed to esti-
mate the possible association of each independent
variable studied with DAS: the caregiver characteris-
tics (age, gender, educational level, relationship with
PwD, years of caring for a person with dementia,
hours of caregiving, free time, numbers of medica-
tions, fear of dementia, special dementia training), the
CODE, PAC, sZBI, DKAT2, and Spielberger’s anxi-
ety scales, as well as the characteristics of PwD (age,
gender, educational level, MMSE, Barthel Index, and
NPI).

The results of the initial univariable linear regres-
sion analyses, which demonstrated a significant
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Table 1
Characteristics of informal carers

Special Program (n = 46) No special program (n = 40)

Male n (%) Female n (%) Male n (%) Female n (%) Total N (%)

Age (mean, SD) 55.09 (11.21) 54.58 (12.75) 54.85 (11.88)
Age group 26–35 0 (0.0) 1 (1.2) 1 (1.2) 2 (2.3) 4 (4.7)

36–45 2 (2.3) 6 (7.0) 2 (2.3) 3 (3.5) 13 (15.1)
46–55 2 (2.3) 12 (14.0) 5 (5.8) 8 (9.3) 27 (31.4)
56–65 1 (1.2) 16 (18.6) 3 (3.5) 9 (10.5) 29 (33.7)
66–75 0 (0.0) 4 (4.7) 1 (1.2) 3 (3.5) 8 (9.3)
>75 0 (0.0) 2 (2.3) 2 (2.3) 1 (1.2) 5 (5.8)

Years of education (mean, SD) 14.13 (3.72) 13.35 (5.27) 13.77 (4.50)
Years of education <6 0 (0.0) 0 (0.0) 1 (1.2) 0 (0.0) 1 (1.2)

7–12 1 (1.2) 14 (16.3) 4 (4.7) 14 (16.3) 33 (38.4)
13–16 1 (1.2) 22 (25.6) 5 (5.8) 5 (5.8) 33 (38.4)
>17 3 (3.5) 5 (5.8) 4 (4.7) 7 (8.1) 19 (22.1)

Family status married 2 (2.3) 30 (34.9) 9 (10.5) 18 (20.9) 59 (68.6)
single 2 (2.3) 7 (8.1) 4 (4.7) 5 (5.8) 18 (20.9)
widowed 0 (0.0) 1 (1.2) 0 (0.0) 0 (0.0) 1 (1.2)
divorced 1 (1.2) 3 (3.5) 1 (1.2) 3 (3.5) 8 (9.3)

Main carer yes 1 (1.2) 31 (36.0) 9 (10.5) 20 (23.3) 61 (70.9)
no 4 (4.7) 10 (11.6) 5 (5.8) 6 (7.0) 25 (29.1)

Relationship with the PwD partner 0 (0.0) 10 (11.6) 4 (4.7) 6 (7.0) 20 (23.3)
daughter/son 4 (4.7) 29 (33.7) 10 (11.6) 16 (18.6) 59 (68.6)
brother/sister 0 (0.0) 1 (1.2) 0 (0.0) 1 (1.2) 2 (2.3)
other family member 1 (1.2) 1 (1.2) 0 (0.0) 3 (3.5) 5 (5.8)

Living together 1 (20,0) 29 (70,7) 9 (64,3) 15 (57,7) 54 (62,8)
Free time h/week (mean, SD) 22.0 (24.7) 17.4 (20,0) 19,8 (22,6)
Number of medications (mean, SD) 1.2 (1.9) 0.9 (1.2) 1,1 (1,6)
Occupation employee 4 (4.7) 10 (11.6) 10 (11.6) 11 (12.8) 35 (40.7)

unemployed 1 (1.2) 6 (7.0) 0 (0.0) 0 (0.0) 7 (8.1)
housewife 0 (0.0) 14 (16.3) 0 (0.0) 6 (7.0) 20 (23.3)
retiree 0 (0.0) 11 (12.8) 4 (4.7) 7 (8.1) 22 (25.6)
other 0 (0.0) 0 (0.0) 0 (0.0) 2 (2.3) 2 (2.3)

Fear of dementia yes 2 (2.3) 19 (22.1) 3 (3.5) 15 (17.4) 39 (45.3)
no 3 (3.5) 22 (25.6) 11 (12.8) 11 (12.8) 47 (54.7)

Table 2
Characteristics of PwD

Mild (n = 34), n (%) Moderate (n = 23), n (%) Severe (n = 29), n (%) Total N (%)

Age mean (SD) 77.03 (7.61) 79.30 (5.41) 78.86 (10.94) 78.26 (4.64)

Age group 56–65 2 (5.9) 0 (0.0) 6 (20.7) 8 (9.30)
66–75 11 (32.4) 8 (34.8) 5 (17.2) 24 (27.91)
76–85 16 (47.1) 11 (47.8) 7 (24.1) 34 (39.91)
>86 5 (14.7) 4 (17.4) 11 (37.9) 20 (23.26)

Gender male 12 (35.3) 7 (30.4) 10 (34.5) 29 (33.72)
female 22 (64.7) 16 (69.6) 19 (65.5) 57 (66.28)

Education (mean y, SD) 8.06 (4.54) 5.52 (2.47) 9.55 (5.36) 7.88 (4.64)
Years of education <6 18 (52.9) 20 (87.0) 12 (41.4) 50 (58.14)

7–12 10 (29.4) 3 (13.0) 7 (24.1) 20 (23.26)
13–16 5 (14.7) 0 (0.0) 8 (27.6) 13 (15.12)
>17 1 (2.9) 0 (0.0) 2 (6.9) 3 (3.49)

Family status married 18 (52.9) 12 (52.2) 13 (44.8) 43 (50.00)
single 0 (0.0) 0 (0.0) 2 (6.9) 2 (2.33)

widowed 14 (41.2) 11 (47.8) 13 (44.8) 38 (44.19)
divorced 2 (5.9) 0 (0.0) 1 (3.4) 3 (3.49)

MMSE (mean, SD) 23.62 (2.31) 15.57 (2.63) 3.90 (3.75) 14.81 (8.96)
NPI (mean, SD) 12.12 (13.54) 9.74 (8.91) 16.34 (16.98) 12.91 (13.92)
Barthel Index 0–20 1 (2.9) 1 (4.3) 10 (34.5) 12 (13.95)

21–60 2 (5.9) 5 (21.7) 5 (17.2) 12 (13.95)
61–90 14 (41.2) 9 (39.1) 12 (41.4) 35 (40.70)
91–99 5 (14.7) 5 (21.7) 1 (3.4) 11 (12.79)

100 12 (35.3) 3 (13.0) 1 (3.4) 16 (18.60)
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Table 3
Pearson correlation matrix

1 2 3 4 5 6 7 8

1. DAS ––
2. DKAT2 0.35∗∗ ––
3. CODE 0.58∗∗ 0.44∗∗ ––
4. PAC 0.46∗∗ 0.01 0.30∗∗ ––
5. sZBI 0.29∗∗ 0.29∗∗ 0.05 –0.29∗∗ ––
6. STATE –0.37∗∗ –0.05 –0.07 –0.18 0.38∗∗ ––
7. TRAIT –0.46∗∗ –0.07 –0.18 –0.28∗ 0.44∗∗ 0.80∗∗ ––
8. NPI –0.40∗∗ 0.01 –0.14 –0.23∗ 0.38∗∗ 0.17 0.27∗ ––
Age IC 0.14 –0.01 0.31∗∗ 0.23∗ –0.03 –0.01 0.00 0.04
Education IC –0.02 0.21 –0.08 –0.27∗ 0.18 –0.15 –0.11 0.06
PP –0.34∗∗ –0.58∗∗ –0.38∗∗ –0.08 –0.15 0.23∗ 0.19 0.00
Free time h/week –0.07 –0.15 –0.02 0.07 –0.23∗ –0.21 –0.15 0.02
Fear of dementia 0.29∗∗ –0.12 0.26∗ 0.24∗ –0.27∗ –0.30∗∗ –0.37∗∗ –0.08
Living together –0.01 0.00 –0.05 –0.15 –0.10 –0.20 –0.20 –0.01
Age PwD 0.00 –0.03 0.10 –0.01 0.06 –0.24∗ –0.17 –0.08
Education PwD –0.01 0.19 0.03 –0.06 0.12 0.25∗ 0.18 0.18
MMSE –0.05 –0.31∗∗ –0.19 –0.08 –0.29∗∗ –0.03 0.01 –0.16
Barthel Index –0.15 –0.29∗∗ –0.25∗ –0.12 –0.29∗∗ 0.00 0.06 –0.04

DAS, Dementia Attitude Scale; DKAT2, Dementia Knowledge Assessment Tool 2; CODE, Confidence in Dementia Care; IC, Informal
Carer; NPI, Neuropsychiatric Inventory; PAC, Positive Aspects of Caregiving; PP, Psycho-educational Program; sZBI, short Zarit Burden
Interview; State and Trait, State-Trait Anxiety Inventory. ∗p ≤ 0.05, ∗∗p ≤ 0.01, ∗∗∗p ≤ 0.001, all significant correlations are highlighted in
bold. 0.1 < r < 0.3 weak relationship, 0.3 < r < 0.5 moderate relationship, r > 0.5 strong relationship.

Table 4
Univariable regression analysis (N = 86)

Variable � 95% CI Adjusted R2 F p

CAREGIVER
Number of medications 0.213 0.01 to 3.93 0.034 3.97 0.049∗
PP –0.342 –16.10 to –4.08 0.106 11.13 0.001∗∗∗
DKAT2 0.349 0.55 to 2.07 0.111 11.63 0.001∗∗∗
CODE 0.582 0.72 to 1.34 0.331 42.98 <0.001∗∗∗
PAC 0.457 0.42 to 1.01 0.2 22.23 <0.001∗∗∗
sZBI –0.285 –0.76 to 0.12 0.07 7.4 0.008∗∗
STATE –0.369 –0.56 to –0.16 0.126 13.2 <0.001∗∗∗
TRAIT –0.455 –0.93 to –0.38 0.198 21.97 <0.001∗∗∗
PWD
NPI –0.402 –0.64 to –0.22 0.152 16.2 <0.001∗∗∗

The above variables correlated significantly with dementia attitude. Variables that did not correlate signifi-
cantly with carers’ attitude were excluded from this table: age of caregiver, education of caregiver, fear of
dementia, living together, free time, hours of caregiving, age of PwD, education of caregiver, MMSE, and
Barthel Index. CODE, Confidence in Dementia Care; DKAT2, Dementia Knowledge; NPI, Neuropsychi-
atric Inventory; PAC, Positive Aspects of Caregiving; PP, Psycho-educational Program; sZBI, short Zarit
Burden Interview. State and Trait, State-Trait Anxiety Inventory. ∗p ≤ 0.05, ∗∗p ≤ 0.01, ∗∗∗p ≤ 0.001.

association with DAS, are shown in Table 4. Con-
fidence in care was a striking predictor for the
positive attitude toward dementia (F(1, 84) = 42.98,
p < 0.001), explaining 33.1% of the total variance of
the overall attitude (DAS).

Positive aspects in caregiving (PAC) (F(1,
84) = 22.23, p < 0.001, adjusted R2 = 0.200),
decreased anxiety as a trait (F(1, 84) = 21.97,
p < 0.001, adjusted R2 = 0.198) as well as a state
(F(1, 84) = 13.2, p < 0.001, R2 = 0.126) and decreased
neuropsychiatric symptoms (NPI) (F(1, 84) = 16.20,
p < 0.001, adjusted R2 = 0.152) seemed to play a

major role in perceptions of positive attitudes in
dementia. General knowledge toward dementia
(DKAT2) (F(1, 84) = 11.63, p = 0.001, adjusted
R2 = 0.111) and participation in a special program
for carers support (F(1, 84) = 11.13, p = 0.001,
adjusted R2 = 0.106) proved to be also essential
factors for the attitude. Lastly, the number of medi-
cations taken by the carers was also a predictor but
with a weaker influence (F(1, 84) = 3.97, p = 0.049,
adjusted R2 = 0.034).

All variables which showed a significance of
p ≤ 0.01 in the univariable regression (Table 4) were
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Table 5
Final multivariable model (N = 86)

Scale � T 95% CI p

CODE 0.358 4.176 0.33 to 0.93 0.000∗∗∗
TRAIT anxiety –0.251 –3.228 –0.58 to –0.14 0.002∗∗
NPI –0.235 –3.068 –0.41 to –0.09 0.003∗∗
PAC 0.226 2.842 0.105 to 0.598 0.006∗∗
DKAT2 0.176 2.159 0.05 to 1.27 0.034∗

CODE, Confidence in Dementia Care; DKAT2, Dementia Knowl-
edge; NPI, Neuropsychiatric Inventory; PAC, Positive Aspects
of Caregiving. Total adjusted R2 = 0.556; ∗p ≤ 0.05, ∗∗p ≤ 0.01,
∗∗∗p ≤ 0.001.

introduced stepwise into a multiple regression anal-
ysis to investigate in detail how much variance of the
carers’ attitude toward dementia could be explained
by those variables. The results of the multiple regres-
sion (Table 5) indicated that the final model explained
55.6% of the variance, and that it was a signifi-
cant predictor of dementia attitude F(1, 80) = 22.25,
p < 0.001. While the confidence in dementia care con-
tributed most to the model (� = 0.358, p < 0.001),
lower trait anxiety (� = –0.251, p = 0.002), lower NPI
score (� = –0.235, p = 0.003), more positive aspects
of caregiving (PAC) (� = 0.226, p = 0.006), and
dementia knowledge (DKAT2) (� = 0.176, p = 0.034)
were also significant predictors of the dementia atti-
tude (DAS). On the other hand, the burden (ZBI) and
the participation in a special dementia program lost
their significance.

The impact of a psycho-educational dementia
program for carers on the attitude, knowledge,
confidence, positive aspects of caring, burden,
and anxiety

As depicted in Table 6, the informal carers who
attended a special program had a more positive
attitude toward the PwD, both in the overall con-
struct of attitude, t(84) = 3.34, p < 0.001, as well as in
the respective factors “social comfort”, t(84) = 3,73,
p < 0.001 and “knowledge”, t(84) = 2.02, p = 0.046.
Moreover, carers who attended a special program
had a better knowledge of the disease (DKAT2),
t(84) = 6.52, p < 0.001 and their confidence in demen-
tia (CODE) was higher, t(84) = 3.80, p < 0.001. The
differences between groups were not significant in
respect to the positive aspects of caring (PAC)
(p = 0.445) as well as in respect to the burden mea-
sured with the short form of the ZBI (p = 0.169),
which was slightly higher in those who participated
in a dementia training program. Regarding the anx-
iety scores, carers who attended a special program

had a lower score than those who did not attend a
special program in the state, t(84) = –2.12, p = 0.037.
The analysis of covariance (ANCOVA) could not
show any association of age, relationship with the
PwD, living together, occupation, fear of dementia,
taking medicine, previous experience with dementia,
and NPI to the participation of a special dementia
program (p > 0.05). The internal consistency for all
instruments was acceptable to excellent (Cronbach’s
� = 0.72 to 0.95).

DISCUSSION

The purpose of this study was to examine the fac-
tors that impact the informal carers’ attitude toward
dementia. To our knowledge, it is the first study that
takes into consideration characteristics of both infor-
mal carers and Pwd, as well as the carers’ knowledge
about dementia, their participation in support and
educational programs, the confidence in dementia
care, the burden and positive aspects of caregiving,
the caregivers’ anxiety, the severity of dementia, and
the functionality of the PwD and BSPDs. Our final
model, which explained 55.6% of the total variance,
shows a significant correlation of five factors with
attitude toward dementia: The confidence in demen-
tia care had the strongest effect, followed by the
BPSD, anxiety as a trait, positive aspects of demen-
tia caregiving, and dementia knowledge, whereas
caregivers’ or PwD’s characteristics, the severity of
dementia, and the functionality did not correlate sig-
nificantly with attitude. As a secondary outcome, the
study compared the attitude and the aforementioned
factors between carers who participated in a psycho-
education program for caregivers [66] and those who
never attended such a program. The participants of
the psycho-education program showed a significantly
more positive attitude toward dementia, significantly
better knowledge about dementia, and higher confi-
dence in dementia care. Also, they tended to see more
of the positive aspects of caregiving. At the same time,
study participants had significantly lower anxiety as
a state and as a trait, demonstrating a slightly higher
burden of care. Perhaps this feeling of higher burden
was the reason why they consulted psychologists of
the Greek Alzheimer’s Association.

The overall positive attitude of the total sample and
the low dementia knowledge level were also observed
by previous studies that showed a generally posi-
tive attitude toward PwD [8] and an unsatisfactory
knowledge about dementia in family caregivers [67,
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Table 6
Comparison of the Mean-Values (SD) between caregivers who participated in a psycho-educational dementia program and those who did

not

PE N = 46 No PE N = 40 Total Range t 95% Confidence Interval Cronbach’s �
M (SD) M (SD) N = 86 of the difference

lower upper

DAS 113.57 (14.72) 103.48 (13.10) 108.87 (14.80) 67–137 3.34∗∗∗ 4.06 16.10 0.83
sc 48.48 (9.37) 41.50 (7.73) 45.23 (9.28) 25–63 3.73∗∗∗ 3.26 10.70 0.72
k 65.09 (6.83) 61.98 (7.44) 63.64 (7.25) 40–77 2.02∗ 0.51 0.51 0.74

DKAT2 14.83 (3.10) 10.28 (3.37) 12.71 (3.94) 1–19 6.52∗∗∗ 3.16 5.94 0.78
CODE 32.30 (7.53) 25.90 (8.10) 29.33 (8.40) 9–45 3.80∗∗∗ 3.05 9.76 0.91
PAC 33.28 (9.36) 31.70 (9.75) 32.55 (9.52) 8–44 0.77 –2.52 –5.69 0.91
sZBI 16.70 (9.90) 13.85 (9.00) 15.37 (9.54) 0–38 1.39 –1.24 6.93 0.88
STATE 35.72 (13.85) 42.50 (15.86) 38.87 (15.12) 20–79 –2.12∗ –13.15 –0.41 0.95
TRAIT 35.13 (9.47) 39.00 (11.05) 36.93 (10.36) 20–72 –1.75 –1.75 0.53 0.91

CODE, Confidence in Dementia Care; DAS, Dementia Attitude Scale; sc, social comfort; k, knowledge; DKAT2, Dementia Knowledge
Assessment Tool 2; PAC, Positive Aspects of Caregiving; PE, Psycho-educational Program; sZBI, short Zarit Burden Interview; State and
Trait, State-Trait Anxiety Inventory. ∗p ≤ 0.05, ∗∗p ≤ 0.01, ∗∗∗p ≤ 0.001.

68]. Although some studies [53] support that know-
ing someone with dementia can significantly impact
attitude and knowledge, which could be an expla-
nation for the positive attitude seen in our sample
of carers; nevertheless, the knowledge level in this
sample was low, at least in those who never partici-
pated in a psycho-educational program. This finding
stresses the assumption that training and psycholog-
ical support can impact attitude and knowledge [69].
Unfortunately, there is still a lack of research about
informal carers’ attitude toward dementia and a lack
of instruments assessing all three components: affect,
cognition, and behavior. Most of the existing studies
used self-developed instruments or the ADQ and the
DAS. ADQ seems to measure knowledge rather than
attitude [19], but also the DAS reflects fewer affec-
tive and behavioral than cognitive dimensions, which
can be a possible explanation of the high correlation
between attitude and knowledge in those studies.

The participating carers more often perceived pos-
itive aspects of caregiving in comparison to other
studies [70]. This result can be biased due to the high
percentage of carers who already received support
from the Family Unit of the Alzheimer’s Association.
Direct comparisons with the Zarit burden interview
are more complicated because most studies use the
full version of the tool and not the short one used
in the current study. Park et al. (2017), who investi-
gated the effect of a dementia family support program
on the carers’ attitude toward dementia, showed a
statistically insignificant decrease of the burden [29].

Nearly half of the 86 caregivers included in the
study participated in a psycho-educational program
of the Alzheimer’s Association for carers [66]. Pre-
vious studies have already shown the positive impact

on the emotional state and sense of the burden of the
day centers beneficiaries after psycho-education or
psychotherapeutic interventions [62, 63]. However,
since the goal of our study was not the intervention in
the form of a psycho-educational program, the study
can only give an indirect indication using the existing
data. Thus, comparing the two groups, participation
in a program seems to affect both dementia knowl-
edge and confidence in dementia care significantly
and at the same time reduces the state of anxiety.

Not much evidence exists about the knowl-
edge, attitude and confidence measurements [71, 72]
among family caregivers. Nevertheless, evidence in
health care staff suggests that training interventions
encompass not only knowledge acquisition but also
attitude and confidence [36, 73].

The highest contribution in this current model
was the confidence in dementia care. To our knowl-
edge, no study investigated family caregivers using
the CODE. However, it seems to be a reliable short
tool with a high correlation to the DAS and DKAT2.
Generally, the level of confidence is linked to knowl-
edge, as caregivers who know are expected to feel
confident and therefore more motivated to transfer
the acquired knowledge [74], so there is also an
influence to a more positive attitude and reduced
anxiety as indicated in other studies [75]. Moreover,
caregivers’ and PwD’s characteristics showed no cor-
relation with attitude except for the BPSDs, which is
consistent with the study by Mulyani (2019), who
also found no correlation of sex and the level of
education with attitude [76]. Studies that focused on
dementia knowledge have already shown the gap in
dementia-related knowledge in informal carers [77,
78] as well as the correlation to the caregiver burden
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[79, 80]. In addition, informal carers with increased
knowledge are more likely to seek help from care
services [81] and better understand the BPSDs associ-
ated with dementia [80]. Unfortunately, most studies
can hardly be compared due to their use of non-
validated instruments for informal caregivers. Most
instruments are designed and validated for formal
caregivers who have different education and differ-
ent needs for dementia knowledge. In general, data on
informal caregivers are scarce, and, to our knowledge,
no single study has so far investigated the correlation
of all the factors examined in the present study.

Our study is in line with the findings of recent
research that showed that psycho-education as an
approach is among the most powerful interventions to
improve carers’ attitude toward dementia [28]. How-
ever, Cowan (2019) proved that also short programs
such as the Dementia Friends, which last only one
hour and combine knowledge with communication
techniques and five key messages, could also improve
the attitude toward dementia (pre-M = 110.7, post-M
121.9) [63].

The strong correlation of attitude and knowledge,
as well as confidence in dementia care, supports the
tripartite model of attitude, which hypothesizes the
interrelation of affect, cognition, and behavior [9]. A
better knowledge also has implications on health care
service utilization [38] and decisions regarding med-
ications [40] as well as on nursing home placement
[41]. Studies are needed that will take into account
the already examined variables and investigate the
Quality of Life (QoL) of both the carer and the PwD
as well as the coping strategies. We need to design
appropriate programs that also include the needs of
the PwD and investigate the effect of a more posi-
tive attitude toward PwD on the QoL of PwD and the
influence on BSPDs. A possible model could be to
create individual training programs set up analogous
to the “Trialogue Model” already approved for sev-
eral psychiatric disorders, where PwD, relatives, and
professionals approach each other as experts of their
own side in order to learn from each other.

Our study indicates that better dementia knowl-
edge leads to higher confidence in dementia care as
well as to a more positive attitude toward dementia,
which is related to the decrease of the BSPDs in PwD
and therefore lowering the burden of the caregiver,
contributing in that way to a better quality of life for
both the carer and the PwD. However, an intervention
study with a psycho-educational program is needed to
confirm this hypothesis. This should include at least
validated instruments to examine dementia attitude,

dementia knowledge, confidence in dementia care as
well as burden and positive aspects of care but takes
also into account the behavioral and psychological
symptoms of the person with dementia.

Limitations

There are some limitations, and, therefore, the find-
ings have to be interpreted with caution. First, the
carers recruited from the Alzheimer Hellas Associ-
ation (St. Helen Day Care Center) participated in
a psycho-educational program which can be a bias
of the overall positive attitude, while most of those
recruited at the neurological practice came there
for a diagnosis for their relatives. That explains the
difference between the MMSE of both groups. Sec-
ond, it was a cross-sectional study. Because of the
dynamic process of dementia caregiving, a longitu-
dinal approach would allow one to observe changes in
the variables over time. Because of the cross-sectional
design, a definite answer regarding cause and result
cannot be drawn. We can only speculate whether the
informal carers who had previously participated in
the psycho-educational program had even less knowl-
edge and less positive attitudes about dementia prior
to attending the program, and whether they partici-
pated in it because of a high burden. Another potential
limitation is that although the instruments used were
all validated in Greek, they were not always validated
for the target group used.
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