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Abstract

Introduction Alzheimer’s disease (AD) is the most frequent cause of cognitive impairment. Improving knowledge of
dementia management through health education for health professionals can improve clinical and community care
in home and specialist settings. It is important to guarantee good dementia knowledge in health students, and it is
necessary to evaluate it with a good standardized tool. The aim of the current study was to assess the psychometric
properties of the DKAS-S with cohorts of Ecuadorian health students, to compare these results with a former valida-
tion in Spanish health students and to analyse the level of knowledge according to different variables.

Methods We performed a cross-sectional study to assess the validity, reliability and feasibility of the DKAS-S by com-
paring two different cohorts of health students (nursing and psychologists).

Results A total of 659 students from Spain (n=233) and Ecuador (n=426) completed the DKAS-S (mean age 24.02
(6.35) years old), and 52.80% were nursing students. The DKAS-S showed good internal consistency in the Ecuado-
rian cohort (Cronbach’s a=0.76). No significant difference was found between Spanish and Ecuadorian students
(p=0.767) in the global scale score, but there were differences in some subscales. Psychologist students scored
significantly higher on the global scale than nursing students (32.08 (9.51) vs. 27.49 (7.15); p <0.001)). Students with
a family history of cognitive impairment scored higher on the global scale, and those who had contact with people
with dementia obtained better results on the global scale.

Conclusions We confirmed that the DKAS-S is an adequate and useful instrument to measure levels of knowledge
about dementia among health students in Spanish-speaking communities. It is a reliable and valid measure with
good psychometric properties. Understanding health students knowledge about dementia will allow better adapta-
tion of academic plans to train better health professionals.
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Introduction

Alzheimer’s disease (AD) is the most frequent cause of
cognitive impairment in subjects older than 65 years,
representing between 60-70% of patients with cogni-
tive impairment [1]. The global prevalence of dementia is
increasing, and it will represent an economic, social, and
health problem of great magnitude in the near future.
According to the World Health Organization, there are
2.3 (31%) new cases per year in Europe, in contrast with
the 1.2 (16%) new cases in the Americas [1]. Specifically,
the global prevalence of dementia in the older population
of Latin America is 11%, with higher rates among females
and in urban populations [2]. The country with the high-
est prevalence is Colombia, with 39.30% [3], followed by
Brazil, with 16.9% [4]. In contrast, Cuba is the country
with the lowest prevalence of dementia, at 8.2%[5]. In
Ecuador, the prevalence of dementia varies between dif-
ferent provinces. In Pichincha, the prevalence is 36.3%
[6], and in Cumbaya Quito, it is 18—-21% at 65 years old
and increases to 54—-60% at 85 years old [7]. The num-
bers confirm that Latin American and Caribbean low-
and middle-income countries are at high risk. Therefore,
health policies should focus on investigating not only
effective pharmacological treatments but also preventive
measures and ways we can improve patients’ and caregiv-
ers’ quality of life. Detecting AD early, could contribute
to this improvement in quality of life [8].

Improving knowledge of dementia management
through health education for health professionals can
improve clinical and community care in home and spe-
cialist settings. This knowledge should start in university
curricula improving recognition of the illness. Future
health professionals, whether in the field of medicine,
nursing, or psychology, must have this knowledge to sub-
sequently transmit it to the general population, caregiv-
ers, and family members. Then, information and training
plans can be developed for the community to improve
early detection of dementia [9] and help to reduce stigma
and eliminate social stereotypes [10, 11]. Ultimately,
health students will be responsible for transmitting this
knowledge to the general population.

To have a scale translated and validated into Spanish
to assess knowledge about dementia and Alzheimer’s
disease, we recently published the Spanish-Dementia
Knowledge Assessment Scale (DKAS-S) [12], which has
been shown to have good psychometric properties. Only
three scales published before the DKAS had acceptable
reliability and validity: the Dementia Quiz (DQ) [13], the
Knowledge of Aging and Memory Loss and Care (KAML-
C) [14] and the Alzheimer’s Disease Knowledge Scale
(ADKS) [15].

All the above mentioned scales had some limitations
such as limited scope, not updated and not covering
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different conceptual domains according to a systematic
review that was published on 2013 [16]. Annear and col-
laborators found that the DKAS had superior internal
consistency, a wider response distribution, a lower ceiling
effect and better sensitivity to change compared with the
ADKS [17].

In a previous study, we validated the DKAS-S in dif-
ferent cohorts from Spain, including health students.
However, it is important to extend the validation in
this population with a larger sample to ensure that they
receive important knowledge about dementias from uni-
versities. Furthermore, to verify that the Spanish vali-
dation maintains the psychometric properties in other
Spanish-speaking countries, it is necessary to replicate
the study in another Spanish-speaking country by meas-
uring its psychometric properties.

The aim of the current study was i) to assess the psy-
chometric properties of the Spanish Dementia Knowl-
edge Assessment Scale (DKAS-S) with cohorts of
Ecuadorian health students, ii) to compare these results
with the former validation in Spanish health students,
and iii) to compare the level of knowledge of the disease
in the two cohorts according to the different careers, gen-
der, the presence of a family history of cognitive impair-
ment, and having previous contact with people suffering
from dementia.

Methods

Design

A cross-sectional study was designed to assess the valid-
ity, reliability, and feasibility of the DKAS-S.

Sample and administration

The DKAS-S was used to test its validation and psycho-
metric properties. From May to September 2019, we
administered the scale with a cohort of health students
(n=233; nursing (n=135) and psychologists (n=98))
from the University of Lleida and Universitat Oberta de
Catalunya in Spain. Afterwards, from June to Decem-
ber 2021, it was also administered to a cohort of health
students (#=426; nursing (n=213) and psychologists
(n=213)) from Catholic University of Cuenca in Ecua-
dor. The fact that the scale was administered in two
periods did not affect the results and it is a consequence
of the need of validating first the scale into the Spanish
population before doing any further validation with other
populations.

The DKAS-S comprises 25 statements about demen-
tias, and subjects are asked to answer on a Likert scale
with five response options: true, probably true, prob-
ably false, false, and don’t know. It has good psychomet-
ric properties with Cronbach’s alpha coefficient of 0.819
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while the scores for each of the subscales were lower and
ranged from 0.556 to 0.718 [12].

We obtained written informed consent from all the
participants before including them. Participation was
completely voluntary. All participants followed the same
procedure to complete the data collection sheet. After
signing the informed consent form, they were given a
copy of the scale, which they completed in approximately
15 min. Participant anonymity and confidentiality were
guaranteed. The Scientific Ethics Committee of the Hos-
pital Universitari Arnau de Vilanova approved both the
study and the consent procedure (CEIC 2119), as well
as the Committee of Bioethics in Research of the Health
Area (COBIAS) from the Catholic University of Cuenca
in Ecuador (2022-011 EOIE).

Statistical analysis

Statistical analyses were performed following the steps
of the construction of the original scale [15] and from
the Spanish adaptation [12]. First, a descriptive analysis
of all the variables in the sample for each group (Spanish
and Ecuadorian students) was performed by measuring
the central tendency and dispersion of quantitative data
and the frequency distribution of qualitative data. Sec-
ond, the means of the responses in each group to the final
scale were compared using ANOVA. Third, psychomet-
ric analyses of the scale were performed for the Ecuado-
rian cohort. Internal consistency analyses of the full scale
and each of the subscales that compose it were made
using Cronbach’s alpha. Additionally, the validity of the
construct was verified by exploratory factor analysis of
principal components with varimax rotation and a fixed
number of 4 factors (the ones that had the original scale).
Finally, bivariate analysis was performed using Student’s t
test for quantitative variables. All statistical analyses were
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performed using SPSS 24.0 (SPSS, Chicago, IL), and the
level of significance was set at 0.05.

Results

Participant characteristics

In total, 659 students from Spain and Ecuador completed
the DKAS-S (Table 1), of which 52.8% (n=348) were
nursing students. All of the students were in the first or
second year of their studies and none of them had pre-
vious training or knowledge from another degree. The
mean age was 24.02 (6.35) years. Only 24.1% had been in
contact with people with dementia, and 22% had a fam-
ily history of cognitive impairment. Only 38.2% of the
Spanish students were working during their studies while
none of the Ecuadorian students were working at the
time of the administration of the scale. All the character-
istics of the population are shown in Table 1.

Internal consistency of the Ecuador cohort

The DKAS-S had good internal consistency, with a Cron-
bach’s alpha coefficient of 0.76 exceeding the acceptabil-
ity criterion of>0.70, and was consistent with those of
other validated scales reported in the health literature
[18]. However, the internal consistency of each subscale
was not that good: 0.65 causes and characteristics, 0.53
communication and behaviour, 0.56 care considerations
and 0.38 health and risk promotion.

Exploratory factor analysis of the Ecuador cohort

The validity of the construct was verified by confirmatory
factor analysis. For most of the items, the eigenvalue was
good, approaching the acceptability criterion of>0.20
(Table 2). However, there were challenges in the inclu-
sion of some items in the original subscale. These items
were 2 and 6 from subscale 1 (causes and characteristics),
item 14, 17 and 18 from subscale 2 (communication and

Table 1 Demographic characteristics of Spanish-Dementia Knowledge Assessment Scale (DKAS-S) responders in Spanish and

Ecuatorian students

Total Spanish students Ecuatorian students
n=659 n=233 n=426
Female (%) 75.9% 82.8% 72.1%
Mean age (SD) 24.04 (6.35) 26.3(9.2) 22.8(3.33)
Contact with dementia people
No 75.9% 50.4% 89.7%
Yes 24.1% 49.6% 10.3%
Family history of cognitive impairment
Yes 22% 41.2% 11.5%
Career
Nursing students 348 135 213
Psychologist students 311 98 213
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Table 2 Pattern matrix for the 25-item Spanish-Dementia Knowledge Assessment Scale (DKAS-S) in the Ecuador cohort
Subscale 1: causes and Subscale 2: health risk and Subscale 3: communication and Subscale
characteristics promotion behaviour 4: care

considerations

Item 1 0612

Item 2 0614

Item 3 0514

Item 4 0.622

Item 5 0.708

[tem 6 0.541 0.289

Item 7 0.456 0.328

Item 8 0.657

Item 9 0458 0.257

[tem 10 0.606

Item 11 0.387 0312

[tem 12 0.615

Item 13 0.712

Item 14 0372 0403

Item 15 0.726

Item 16 0.500

ltem 17 0.259 0479

[tem 18 -0.312 0.298 0421

Item 19 0.624

[tem 20 0.696

Item 21 0.521 0.322

Item 22 0.680

[tem 23 0.728

Item 24 0.652

Item 25 0.557

behaviour), item 20 from subscale 3 (care considera-
tions), and items 9, 12, and 13 from subscale 4 (health
risk and promotion).

Discrimination between cohorts

The mean score for all subjects on the scale was 30.17
(8.75) points of a total possible score of 50. No significant
difference was found between Spanish and Ecuadorian
students (p=0.134) in the global scale score (Table 3).

Table 3 Discrimination between cohorts

The DKAS-S is divided into four subscales: knowl-
edge of causes and characteristics, communication and
behaviour, care considerations, and health risk and pro-
motion. There were statistically significant differences
between the two cohorts in the causes and characteris-
tics subscale, where Spanish students scored 8.81 (3.31)
points, which was significantly higher than Ecuadorian
students who scored 7.02 (3.81) points (p<0.001). The
Ecuadorian students scored significantly higher on the

Total Spanish students Ecuatorian students p value
n=659 n=233 n=426
Total score 30.17 (8.75) 29.59 (7.65) 30.53(9.29) 0.134
Score Causes and characteristics 7.65 (3.74) 8.81(3.31) 7.02 (3.81) <0.007***
Score Health risk and promotion 7.20 (2.69) 6.82 (2.45) 41(2.78) 0.008*
Score Communication and Behaviour 6.57 (3.06) 5.00 (2.33) 744 (3.07) <0.007***
Score Care considerations 873 (2.73) 8.87 (2.59) 8.65 (2.80) 0.343

Level of statistical significance =*p <0.05, **p <0.01, ***p <0.001
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communication and behaviour subscale (7.44 (3.07 vs.
5.00 (2.33); p<0.001) and the health and risk promotion
subscale (7.41 (2.78) vs. 6.82 (2.45); p=0.008). The results
are also shown in Fig. 1.

Discrimination between careers, gender, family history
of cognitive impairment and, contact with people suffer-
ing from dementia:

Psychology students scored significantly higher than
nursing students (31.32 (8.77) vs. 29.14 (8.62); p=0.001))
(Fig. 2). In addition, the differences remain statistically
significant in all the subscales except for care consid-
erations. No significant difference was found between
males and females (p=0.239) in the global scale score.
However, there were differences in the causes and char-
acteristics subscale, where females scored higher (7.83
(3.67)) than males (7.11 (3.93)) (p =0.036). Students with
a family history of cognitive impairment scored higher on
the global scale (p=0.002) and on the causes and char-
acteristics (p<0.001) and care considerations subscales
(p=0.002)). Finally, students who had contact with peo-
ple with dementia obtained better results on the global
scale (p=0.015) and on the causes and characteristics
(p<0.001) and care considerations subscales (p =0.017)).
See all the results in Table 4.

Discussion

The research demonstrated that the DKAS-S showed
good psychometric properties for validity, reliability,
and factorial analysis in an Ecuadorian health student

125

DKAS-S score

00 o

Ecuadorian cohort

*p<0.05
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population. The DKAS-S in Ecuador had good internal
consistency, which indicates that all the items measured
the same underlying construct of dementia knowledge.
Although the internal consistency in the Ecuador cohort
was lower than that in the Spanish cohort, it still proved
that it is a good scale to measure the level of dementia
knowledge.

Compared with previous validations, the DKAS-S
internal consistency still exceeds the Japanese valida-
tion [19] but not the traditional Chinese validation [20],
which obtained a Cronbach’s alpha of 0.93. However, the
Chinese validation only includes home care workers and
did not consider health students, as this study and the
Japanese study did. Comparing the DKAS-S with the only
other scale validated in Spanish, the DKAT2 [21], both
have the same internal consistency, and both were vali-
dated with nursing students.

Both Spanish and Ecuadorian students had good
knowledge about dementia, with a global score of 29.65
out of 50 points (59.3%) and with no significant differ-
ences between the two countries. However, we did find
significant differences in some subscales. The Spanish
students showed better knowledge about the causes and
characteristics of dementias and AD, whereas Ecuado-
rian students knew more about communication and
behaviour. These differences may be due to differences in
curricula between the two countries and/or cultural dif-
ferences. Latin Americans, and therefore Ecuadorians,
tend to be more focused on attention to and care of the

W Subscale Causes and characteristics

B Subscale Communication and behaviour
W Subscale Care considerations

[ Subscale Health and risk promotion

o

o
100
75
50
25

Spanish cohort

Fig. 1 Comparison of DKAS-S scores subescales in Spanish and Ecuadorian students
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Nursing students

Psychologist students

Fig. 2 Comparison of DKAS-S scores between psychology and nursing students

elderly. The importance of family social capital in the
intergenerational reciprocity among mothers, daughters,
fathers, and sons in Ecuador has been demonstrated in
recent qualitative studies [22], which would explain their
greater knowledge in the communication and behav-
iour subscale. Instead, in a study carried out in Spain,
although intergenerational family solidarity continues to
exist, the structure and family dynamics have changed.
The high rates of an active female population that Spain
has recently reached affect families’ preferences and care
strategies [23]. While in Ecuador the value of the family
is a social capital, in Spain, policies are being initiated
to promote more open, flexible, and accessible labour
markets that allow reconciling professional life and fam-
ily life. In Spain, the percentage of men and women with
higher education is above the EU average (33.0% for men,
38.4% for women) [23]. This distinction could explain the
better understanding of the clinical disease by Spanish
students.

Compared with previous studies, the knowledge of
dementia in the student population is approximately
60—65% of the maximum score. A study of the DKAT?2-
Sp with nursing students obtained 61.2% of the maxi-
mum score [21], and using the ADKS in Malta, nursing
students had a knowledge of dementia of 64.5% of the
maximum score [24]. In another study, Eccleston et al.
(2015) evaluated knowledge of dementia (using the
DKAT?2) before and after nursing students’ participation

in supported clinical placements at an interventional
residential care facility [25]. The results showed that the
level of dementia knowledge at baseline was poor but
significantly improved after students’ participation in the
intervention compared to those who had only attended
clinical placements at control facilities. Therefore, in
general, all the scales that measure the level of demen-
tia knowledge in nursing students achieve the same per-
centage. In our sample, we included psychology students
because psychologists also contribute to the diagnosis
and treatment of dementias and helping caregivers. In
fact, we find that psychologists had more knowledge of
dementia (64,16%) than nursing students (54,98%), which
was statistically significant. This difference could be due
to the curricula of both careers. Nursing studies are more
focused on practical aspects related to the handling of
medical instruments and nursing care, whereas psychol-
ogy studies are more focused on knowing the theoretical
aspects of different mental illnesses (including demen-
tias) and their therapeutic management.

Another important aspect to note about the DKAS-S
(and other scales) is that it has an “I don’t know” option,
which is important because it allows respondents to
declare their ignorance of a topic, without having to say
“Yes” or “No”. This option also avoids the bias of correct
responses at random. Previous studies have demon-
strated the benefits of including an “I don’t know” option
in questionnaires [26, 27]. Specifically, Dolnicar and
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Rossiter (2009) indicate that data contamination can be
quite substantial in cases where a “Don’t know” option
is not offered and respondents are asked to make state-
ments about a topic with which they are not familiar or
about which they do not know enough [27]. In addition,
this option allows us to identify topics on which there is
poor knowledge. Without going into detail about what
these answers have been for obvious reasons of space,
at a glance we have been able to detect that the percent-
age of answers "I don’t know" of the sample was 4.06% If
we analyse further these answers and add the incorrect
responses (erroneous knowledge), we can obtain the
aspects in which it is necessary to improve training pro-
grammes. This step is necessary to improve the training
of future health professionals. The more prepared they
are, the better they can meet the demands of patients
and their caregivers. Tools such as DKAS-S are needed
to measure the level of knowledge they receive from
universities.

For our third aim, we compared the level of knowledge
based on different variables. As expected, students with a
family history of cognitive impairment had more knowl-
edge about dementia, as did students who had contact
with people with dementia. The same results were found
in the DKAT?2-Sp validation, where nursing students with
experience in caring for family members with dementia
scored better on the DKAT2-Sp scale (which was also
statistically significant compared with those who had
not) [21]. In contrast, Scerri and Scerri (2013) did not
find significant differences in the ADKS score comparing
students who had family members with dementia [24].
However, they did find differences in nursing students
who had a history of caring for persons with dementia
during clinical placement who had better knowledge.
Despite being students and being in the learning process,
having been in contact with people with dementia, either
in their own family or through acquaintances, made them
more knowledgeable than their peers. Instead, we did
not find statistically significant differences in the level
of knowledge of dementias by gender. Both males and
females had the same knowledge.

Our research has some limitations. We could not ana-
lyse the level of knowledge by the students’ academic
year. This analysis would have allowed us to know when
the greatest learning occurs and to correlate it with the
study plans to see where they can be improved. In addi-
tion, we did not include medical students, which would
be interesting because they are also an important part of
the health system. However, our investigation also has
some strengths. It is based on a large sample, including
not only nursing students similar to most previous stud-
ies but also psychologists. Another added strength is the
replication of the validation of the DKAS-S in another
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Spanish-speaking population in Latin America. This
finding guarantees that the scale adequately represents
the contents that are intended to be evaluated (content
validity).

Conclusions

In conclusion, we have confirmed that the DKAS-S is
an adequate and useful instrument to measure levels of
knowledge about dementia, in this case among health
students in Spanish-speaking communities. It is a reliable
and valid measure with good psychometric properties.
Understanding health students’ knowledge of dementia
will allow better adaptation of academic plans to train
better health professionals.

Abbreviations:
AD Alzheimer’s disease
DKAS-S Spanish dementia knowledge assessment scale

Acknowledgements
We thank all of the students who participated voluntarily in the study by
responding to the questions.

Authors’ contributions

AC, EB, MAEB, and GP designed the study. AC, GP, and RCAA searched the
literature. AC, EB, AG, BL, ALL, ROGG, MMEA, MSPC, and RCAA collected the
data. AC and MAE analysed the data. AC, MAE, and GP interpreted the data.
AC and GP wrote the manuscript draft. All authors revised the manuscript and
approved it for submission.

Funding

This study was supported by the Generalitat of Catalonia, Department of
Health (PERIS 2019 SLT008/18/00050 to GPR and PERIS 2019 SLT008/18/00061
to ALL). IRBLleida is a CERCA Programme/Generalitat of Catalonia.

Availability of data and materials
The datasets used and analysed during the current study available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The Scientific Ethics Committee of the Hospital Universitari Arnau de Vilanova
approved both the study and the consent procedure (CEIC 2119). Addition-
ally, in Ecuador, the Ethics Committee of the Catholic University of Cuenca
approved both the study and the consent procedure (AOTG2-B). Written
informed consent was obatined from all the participants before including
them. All methods were performed in accordance with the relevant guidelines
and regulations.

Consent for publication
Not applicable.

Competing interests
All authors declare that they have no conflicts of interest.

Author details

'Clinical Neuroscience Research, Unitat Trastorns Cognitius, Santa Maria Uni-
versity Hospital, IRBLIeida, Lleida, Spain. 2Faculty of Nursing and Phisiotherapy,
Universitat de Lleida, IRBLIleida, Lleida, Spain. 3Alzheimer’s Disease and Other
Cognitive Disorders Unit, Department of Neurology, Hospital Clinic, Institut
d'Investigacio Biomedica August Pi | Sunyer, Barcelona, Spain. “Laboratory

of Basic Psychology, Behavioural Analysis and Programmatic Development
PAD-LAB, Catholic University of Cuenca, Cuenca, Ecuador. 5PADfGroup,



A. et al. BMC Geriatrics (2023) 23:210

Catholic University of Cuenca, Cuenca, Ecuador. ®Laboratory of Psychometry,
Comparative Psychology and Ethology, Catholic University of Cuenca, Cuenca,
Ecuador. ”Health and Behaviour Research Group (HBR), Catholic University

of Cuenca, Cuenca, Ecuador. 8Cognitive Disorders Unit, Hospital Universitari
Santa Maria, Rovira Roure N° 44. 25198, Lleida, Spain.

Received: 21 April 2022 Accepted: 20 March 2023
Published online: 01 April 2023

References

1. World Health Organization Dementia factsheet. 2021. https://www.who.
int/news-room/fact-sheets/detail/dementia.

2. Zurique Sanchez C, Cadena Sanabria MO, Zurique Sdnchez M, Camacho
Lépez PA, Sdnchez Sanabria M, Herndndez Hernandez S, et al. Prevalencia
de demencia en adultos mayores de América Latina: revisién sistemética.
Rev Esp Geriatr Gerontol. 2019;54:346-55.

3. Diaz R, Marulanda F, Martinez M. Prevalencia de deterioro cognitivo y
demencia en mayores de 65 aflos en una poblacién urbana colombiana.
Acta Neuroloégica Colomb. 2013;29:141-51.

4. Correa Ribeiro PC, de Souza LC, Alves LR. Prevalence of Dementia in
Elderly Clients of a Private Health Care Plan: A Study of the FIBRA-RJ. Brazil
Dement Geriatr Cogn Disord. 2013;35:77-86.

5. GilYS, Medina AML, Rodriguez MC, Fernédndez LN, Valdés JL. Depresion
y deterioro cognitivo. Estudio basado en la poblacion mayor de 65
anos. Rev Haban Cienc Méd. 2009;8(4).

6. Espinosa del Pozo PH, Espinosa PS, Garzon YR, Velez RM, Batallas EV,
Basantes A, et al. Factores de riesgo y prevalencia de la demencia y
enfermedad de Alzheimer en Pichincha — Ecuador (Estudio FARYPDEA).
Rev Fac Cienc Med. 2012;36:49-54.

7. Espinosa del Pozo PH, Espinosa PS, Donadi EA, Martinez EZ, SALAZAR-
URIBE JC, Guerrero MA, et al. Cognitive Decline in Adults Aged 65 and
Older in Cumbay4, Quito, Ecuador: Prevalence and Risk Factors. Cureus.
2018. https://doi.org/10.7759/cureus.3269.

8. Porsteinsson AP, Isaacson RS, Knox S, Sabbagh MN, Rubino I. Diagnosis
of Early Alzheimer’s Disease: Clinical Practice in. J Prev Alzheimer’s Dis.
2021;2021:1-16.

9. Ayalon L, Aredn PA. Knowledge of Alzheimer's disease in four ethnic
groups of older adults. Int J Geriatr Psychiatry. 2004;19:51-7.

10. Werner P, Mittelman MS, Goldstein D, Heinik J. Family Stigma and Car-
egiver Burden in Alzheimer’s Disease. Gerontologist. 2012;52:89-97.

11. Turner S, lliffe S, Downs M, Wilcock J, Bryans M, Levin E, et al. General
practitioners knowledge, confidence and attitudes in the diagnosis and
management of dementia. Age Ageing. 2004;33:461-7.

12. Carnes-Vendrell A, Barallat-Gimeno E, Galvan A, Lara B, Lladd A, Contador-

Munana J, et al. Spanish-dementia knowledge assessment scale (DKAS-S):

psychometric properties and validation. BMC Geriatr. 2021;21:302.

13. Gilleard C, Groom F. A study of two dementia quizzes. Br J Clin Psychol.
1994;33:529-34.

14. Kuhn D, King SP, Fulton BR. Development of the Knowledge about Mem-
ory Loss and Care (KAML-C) test. Am J Alzheimer’s Dis Other Dementiasr.
2005;20:41-9.

15. Carpenter BD, Balsis S, Otilingam PG, Hanson PK, Gatz M. The Alzheimer’s
Disease Knowledge Scale: Development and Psychometric Properties.
Gerontologist. 2009;49:236-47.

16. Spector A, Orrell M, Goyder J. A systematic review of staff training
interventions to reduce the behavioural and psychological symptoms of
dementia. Ageing Res Rev. 2013;12:354-64.

17. Annear MJ, Eccleston CE, McInerney FJ, Elliott KEJ, Toye CM, Tranter BK,
et al. A New Standard in Dementia Knowledge Measurement: Compara-
tive Validation of the Dementia Knowledge Assessment Scale and the
Alzheimer’s Disease Knowledge Scale. J Am Geriatr Soc. 2016;64:1329-34.

18. Bland JM, Altman DG. Statistics notes: Cronbach’s alpha. BMJ.
1997;314:572-572.

19. Annear MJ, Otani J, Li J. Japanese-language Dementia Knowledge
Assessment Scale: Psychometric performance, and health student and
professional understanding. Geriatr Gerontol Int. 2017;17:1746-51.

20. Sung H-C, Su H-F, Wang H-M, Koo M, Lo RY. Psychometric properties of
the dementia knowledge assessment scale-traditional Chinese among
home care workers in Taiwan. BMC Psychiatry. 2021,21:515.

Page 9 of 9

21. Parra-Anguita L, Moreno-Cdmara S, Lopez-Franco MD, Pancorbo-Hidalgo
PL. Validation of the Spanish Version of the Dementia Knowledge Assess-
ment Tool 2. J Alzheimer’s Dis. 2018;65:1175-83.

22. Moser CO. Mothers, daughters, fathers and sons: intergenerational family
social capital and inequalities in Guayaquil. Ecuador Environ Urban.
2021;33:193-210.

23. Eurostat. Instituto Nacional de Estadistica: aprendiendo, trabajando,
ganando... https//www.ine.es/prodyser/myhue17/bloc-2.html?lang=es.

24. Scerri A, Scerri C. Nursing students’knowledge and attitudes towards
dementia — A questionnaire survey. Nurse Educ Today. 2013;33:962-8.

25. Eccleston CEA, Lea EJ, Mclnerney F, Crisp E, Marlow A, Robinson AL. An
investigation of nursing students’knowledge of dementia: A question-
naire study. Nurse Educ Today. 2015;35:800-5.

26. Cherry K, Brigman S, Hawley K, Reese C. The knowledge of memory aging
questionnaire: effects of adding a “don’‘t know" response option. Educ
Gerontol. 2003;29:427-46.

27. Dolnicar S, Rossiter J. Not offering don't know options in brand image
surveys contaminates data. In: Australia and New Zealand Marketing
Academy (ANZMAC) Conference. 2009. p. 1-7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/news-room/fact-sheets/detail/dementia
https://doi.org/10.7759/cureus.3269
https://www.ine.es/prodyser/myhue17/bloc-2.html?lang=es

