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Preface                                                             I 

Preface 

My PhD journey started in 2012 when I was recruited to work with the research team 

from Flinders University (FU) and Central South University (CSU) in a cross-national 

collaborative project between Australia and China titled ‘Strengthening professional 

collaboration in dementia education and research via the provision and evaluation of a 

dementia train the trainer program’. This study was funded by the Commonwealth 

through the Australia-China Council Grant 2012-13 of the Department of Foreign 

Affairs and Trade (Grant number: ACC 00431). Because of this collaborative project, 

I successfully applied for the Cotutelle PhD Program at FU and was supervised by 

two principal supervisors, Associate professor Lily Xiao (FU), Professor Guo-Ping 

HE (CSU) and associate supervisor Dr Anita De Bellis (FU). My PhD study was a 

part of this large study that aims to develop and determine the effects of a dementia 

education program for health professionals in primary care in China. During this study, 

I have gained research experience in Australia and built the network with academics at 

FU. I was awarded my double PhD at FU and CSU in 2015. 

 

The concept of a Cotutelle, meaning co-tutoring, enables PhD candidates to complete 

a portion of their doctoral research at home and a portion at a partnering overseas 

institution, thereby earning a double-badged degree from both their home and host 

institution. My experience of being a PhD candidate in two universities has provided 

me with a global view in dementia care and enables me to undertake future 

collaborative projects with academics at FU and other overseas universities. 

Furthermore, the Cotutelle has enhanced my research experience and cultural 

understanding of Australia, thereby supporting my local and international career 
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prospects. 

 

The PhD thesis is written in Chinese based on a Cotutelle agreement between FU and 

CSU. The major components included in the thesis are listed in the following: 

1. Summary 

2. Declaration by the candidate 

3. Research grants, publications and presentations 

4. Acknowledgements 

5. Published articles and submitted manuscript in peer-reviewed international 

journals. 

6. International conference abstract 

7. Thesis in Chinese 
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Summary 

INTRODUCTION 

It is estimated that approximately 46 million people are living with dementia 

worldwide in 2015 and this number will triple by 2050 as the word population ages. 

Health professionals in primary care play a crucial role in achieving timely diagnosis 

and early interventions to enable people with dementia to function at the highest level 

of their capacity as long as possible and relieve caregiver burden. However, a body of 

evidence revealed unmet care needs for both people with dementia and their 

caregivers in community care settings especially in countries with undeveloped 

dementia cares services. Although numerous factors contributing to the undesirable 

situation, the lack of education opportunities for health professionals in primary care 

to learn and translate dementia care knowledge into their practice was viewed as one 

of key factors. 

 

AIMS 

The aims of this study were: (1) to select, translate and evaluate instruments used in a 

dementia education program for health professional; and (2) to develop, implement 

and evaluate a dementia education program for health professionals in China. 

 

METHODS 

This study was conducted in two phases. In phase one a cross-sectional design was 

used to address aim one. Dementia care competence for health professionals was used 

as a framework in the selection of the Alzheimer’s Disease Knowledge Scale and the 

Dementia Care Attitudes Scale. These two scales were translated into Chinese using a 
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forward and backward translation method. Content validity, test-retest reliability, 

construct validity and known-group validity were used to assess the reliability and 

validity of these scales. A person-centred care scale was utilised as a gold standard to 

establish concurrent validity of these two scales.  

In phase two, Graham’s Knowledge Translation was used as a conceptual framework 

in the program design and implementation. Kirkpatrick’s four-level model was used in 

program evaluation. A cluster randomized controlled trial (RCT) and focus groups 

were conducted. A multi-level mixed effect linear regression model was applied to 

examine whether there was a significant difference between the intervention group 

and control group at the three time points using STATA version 13.0. In addition, on 

the completion of the program, focus gruops were conducted to elicit program 

participants’ perceptions of the program and changes in practice they observed using 

open-ended questions. Content analysis was used to identify categories of the focus 

group data. 

 

RESULTS 

In phase one, a total of 442 health professionals participated in the study. The results 

demonstrated acceptable content validity, internal consistency, test-rest reliability and 

concurrent validity of the Chinese Alzheimer’s Disease Knowledge Scale and the 

Chinese Dementia Care Attitudes Scale. These two Chinese scales also demonstrated 

known-group validity evidenced by significantly higher scores identified from the 

sub-group with a longer work experience compared to those in the sub-group with less 

work experience. 

In phase two, a total of 170 health professionals from 14 primary care centres 

participated in the study. The program comprised a total of 20 hours of dementia 
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education sessions delivered by trainers in a 12-week period in the intervention sites 

and a 3-month follow-up. Following the education program, participants in the 

intervention group showed a statistically significant improvement of knowledge about 

dementia, attitudes towards dementia care and the use of person-centred care 

approach compared with control group (P<0.001). Participants in the intervention 

group were satisfied with the educational program. Five focus groups were conducted 

that included 30 participants from intervention group. Participants perceived that the 

dementia education program had met their leaning needs and they had made changes 

in dementia care. However, they also suggested that they needed to engage in regular 

dementia education programs that should incorporate components of clinical 

observations and peer review to update their knowledge in dementia care. Participants 

also anticipated government’s further commitments to dementia care services in China 

through policy, workforce and resource development. 

 

CONCLUSION 

The Chinese Alzheimer’s Disease Knowledge Scale and Chinese Dementia Care 

Attitudes Scale are reliable and valid instruments for health professionals. A dementia 

education program that targets health professionals’ learning needs and facilitates 

knowledge translation contributes to changes in practice in dementia care.  
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A B S T R A C T

Background: Suboptimal care for people with dementia in hospital settings has been

reported and is attributed to the lack of knowledge and inadequate attitudes in dementia

care among health professionals. Educational interventions have been widely used to

improve care outcomes; however, Chinese-language instruments used in dementia

educational interventions for health professionals are lacking.

Objectives: The aims of this study were to select, translate and evaluate instruments used

in dementia educational interventions for Chinese health professionals in acute-care

hospitals.

Design: A cross-sectional study design was used.

Participants and setting: A modified stratified random sampling was used to recruit 442

participants from different levels of hospitals in Changsha, China.

Methods: Dementia care competence was used as a framework for the selection and

evaluation of Alzheimer’s Disease Knowledge Scale and Dementia Care Attitudes Scale for

health professionals in the study. These two scales were translated into Chinese using

forward and back translation method. Content validity, test–retest reliability and internal

consistency were assessed. Construct validity was tested using exploratory factor analysis.

Known-group validity was established by comparing scores of Alzheimer’s Disease

Knowledge Scale and Dementia Care Attitudes Scale in two sub-groups. A person-centred

care scale was utilised as a gold standard to establish concurrent validity of these two

scales.

Results: Results demonstrated acceptable content validity, internal consistency, test–

retest reliability and concurrent validity. Exploratory factor analysis presented a single-

factor structure of the Chinese Alzheimer’s Disease Knowledge Scale and a two-factor

structure of the Chinese Dementia Care Attitudes Scale, supporting the conceptual

dimensions of the original scales. The Chinese Alzheimer’s Disease Knowledge Scale and

Chinese Dementia Care Attitudes Scale demonstrated known-group validity evidenced by

significantly higher scores identified from the sub-group with a longer work experience

compared to those in the sub-group with less work experience.
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What is already known about the topic?

� Health professionals’ knowledge and attitudes in de-
mentia care are indispensable and form the core
components of dementia care competence.

� It is evident in the literature that the relationship
between health professionals’ knowledge and attitudes
in dementia care is unstable.

� The English versions of Alzheimer’s Disease Knowledge
Scale and Dementia Care Attitudes Scale are reliable and
valid scales for measuring health professionals’ knowl-
edge and attitudes in dementia care.

What this paper adds

� Using dementia care competence for health profes-
sionals as a framework, this study demonstrates a
comprehensive and practical approach to selecting and
evaluating existing dementia care knowledge and
attitude scales relevant to the population under study.

� Drawing on the literature about the unstable relation-
ship between health professionals’ knowledge and
attitudes in dementia care, this study contests the
conventional method that used a knowledge scale to
test convergent validity of an attitude scale or vice versa.

� Using person-centred care as the gold standard to test
concurrent validity of a knowledge scale and an attitude
scale, this study demonstrates efficiency by assessing
two related scales in a single study.

1. Introduction

Dementia, including Alzheimer’s disease, is a syndrome
caused by a degenerative brain disease that affects cognitive
functioning in areas such as emotional and social behaviour
(Ballard and Bannister, 2010). It is estimated that 35.6
million people worldwide were living with dementias in
2010, and this number will double every 20 years
(Alzheimer’s Disease International, 2009). Among this
population, 20% live in China, meaning greater pressure
on the Chinese healthcare system and a higher level of
demand for health professionals to provide competent
dementia care (Liu et al., 2013; World Health Organization,
2012). Most people with dementia also have comorbidities
and are frequently admitted to hospitals and cared for in a
variety of inpatient settings (Gandesha et al., 2012; Wang
et al., 2013). This patient distribution pattern suggests that
not only health professionals in geriatric wards but also
health professionals in various adult wards will encounter

patients with dementia in their daily practice. In China and
other Asian countries the number of hospitalised dementia
patients is higher because of under-developed aged care and
transitional care facilities, and the concept of filial piety,
which may prevent families from placing their aged family
members into care facilities outside of the hospital setting
(Kang et al., 2011; Wang et al., 2013). These facts strongly
suggest that health professionals in the hospital setting need
to be well prepared in core dementia care competence
(Otero et al., 2009; Traynor et al., 2011).

Adverse events and suboptimal care of hospitalised older
people with dementia were identified and attributed to the
lack of knowledge and inadequate attitudes in dementia
care among health professionals (Baillie, 2012; Williams,
2011; Xiao et al., 2013). Educational interventions for health
professionals are widely used to improve care outcomes for
this patient population (Galvin et al., 2010; Teodorczuk
et al., 2010). Validated scales used to assess health
professionals’ knowledge and attitudes in dementia care
were viewed as prerequisites for educational initiatives
(Smyth et al., 2013; Teodorczuk et al., 2010). To date,
however, there are no validated measures specifically
designed to evaluate dementia educational interventions
or professional development programmes for health profes-
sionals in acute-care hospitals in China. A study on how to
select and validate existing scales in a global context when
planning educational intervention to improve health
professionals’ competence in dementia care is needed.

Studies have found that health professionals’ poor
knowledge and inadequate attitudes in dementia care were
associated with unmet care needs for hospitalised patients
with dementia (Baillie, 2012; Williams, 2011). For example,
unfamiliar, busy, noisy and crowded hospital environments
often triggered confusion, delirium and behavioural pro-
blems for patients with dementia (Inouye et al., 2000;
Tucker et al., 2006). Health professionals who are knowl-
edgeable about dementia care are more likely to take action
to remove these triggers or to use person-centred care
strategies to identify and meet patients’ needs (Tucker et al.,
2006; Williams, 2011). The positive outcomes of feeling
rewarded and the sense of achievement in improving
patients’ quality of life are two of the desirable competencies
in dementia care (Otero et al., 2009; Turner et al., 2004).
Those who are lacking knowledge on dementia, however,
may blame patients and view them as troublemakers or use
control strategies such as physical and chemical restraints
that contribute to the exacerbation of behavioural problems,
adverse events, functional decline and a greater care burden
on the caregivers (Baillie, 2012; Nilsson et al., 2013). These
adverse events reinforce negative attitudes in dementia care

Conclusions: The use of dementia care competence as a framework to inform the selection

and evaluation of instruments used in dementia educational interventions for health

professionals has wide applicability in other areas. The results support that Chinese

Alzheimer’s Disease Knowledge Scale and Chinese Dementia Care Attitudes Scale are

reliable and valid instruments for health professionals to use in acute-care settings.

� 2014 Elsevier Ltd. All rights reserved.
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such as ‘managing dementia is more often frustrating than
rewarding,’ and ‘patients with dementia can be a drain on
resources with little positive outcome’ (Bryans et al., 2003).

Studies have also revealed that knowledge in dementia
care might not enable health professionals to demonstrate
positive attitudes towards people with dementia. In a
large-scale survey with general practitioners (GPs) in
England using the Dementia Care Attitude Scale (Bryans
et al., 2003), GPs demonstrated sound knowledge about
diagnosing dementia, but perceived that ‘early diagnosis of
dementia was not beneficial for patients and their
caregivers’, and ‘patients with dementia can be a drain
on resources with little positive outcome’ (Ahmad et al.,
2010). Moreover, in other studies it was observed that
nurses might be unwilling to accept dementia patients and
might decline requests from family carers, treat people
with dementia as ‘second citizens’, and fail to see the
patients as people, but instead treat them as an illness
(Baillie, 2012; Nilsson et al., 2013; Williams, 2011).
Patients’ needs for communication, emotional support,
ambulation, eating, drinking and toileting were often
overlooked.

It is evident in the literature that the relationship
between health professionals’ knowledge and attitudes in
dementia care is unstable. While knowledge about
dementia is a prerequisite for health professionals to
develop adequate attitudes towards patients with demen-
tia, it may not ensure health professionals demonstrate
adequate attitudes in patient care settings. Many other
socio-cultural–personal factors may also affect attitudes
towards this group of patients. It is strongly suggested that
both knowledge and attitudes should be seen as core
components of dementia care competence and should be
measured together in any educational interventions.
Measuring both knowledge and attitudes has been
incorporated into studies used to inform educational
interventions for health professionals (Smyth et al.,
2013). This approach to dementia care educational
interventions informed the researchers in the present
study about the selection of both a knowledge scale and an
attitude scale that reflect core dementia care competence
for reliability and validity assessment.

The unstable relationship between knowledge and
attitudes in dementia care also strongly suggests the need
to use a gold standard to assess validity of knowledge and
attitude scales in dementia care or in undertaking a
concurrent validity test (Polit and Beck, 2012). Person-
centred care has been widely recognised as the gold
standard in dementia care and has been integrated into
governments’ dementia strategies, policies, guidelines and
protocols for dementia care services (Brooker, 2005;
Chenoweth et al., 2009). This approach to dementia care
means establishing and maintaining the personhood of the
individual living with dementia by acknowledging and
entering their world so that their rights, values, meaning,
potential, and shared decision-making about and for them
can be supported (Brooker, 2004; Chenoweth et al., 2009).
The current body of evidence shows that implementing
person-centred care often resulted in a reduction in the
number of falls, agitated behaviours and antipsychotic
medication use (Chenoweth et al., 2009; Lin et al., 2012).

Previous studies have suggested that an appropriate level
of knowledge enabled health professionals to choose a
person-centred approach (Carpenter et al., 2009; Turner
et al., 2004). This approach to dementia care also requires
health professionals to demonstrate positive attitudes
towards people with dementia (Ahmad et al., 2010; Turner
et al., 2004). A case study simulating the trajectory of
patients’ experiences in real care settings is widely used as
a method to assess health professionals’ ability to apply
person-centred care (Lin et al., 2012; Normann et al.,
1999).

In the present study, the framework underpinning the
selection of knowledge and attitude scales for planning
educational interventions for health professionals in
hospital settings is the dementia care competence
framework, based on the study by Otero et al. (2009).
Among the various scales developed in English-speaking
countries, the Alzheimer’s Disease Knowledge Scale
developed by Carpenter et al. (2009) reflects the latest
research evidence in dementia care and Otero’s dementia
care competence. This scale also demonstrates good
reliability and validity values and has been confirmed in
several international studies among different groups of
participants (Carpenter et al., 2011; Smyth et al., 2013).
The Dementia Care Attitude Scale developed by Bryans and
colleagues is one of the few dementia care attitudes scales
that is relevant to health professionals and in line with
Otero’s dementia care competence (Bryans et al., 2003).
Moreover, attitudinal items in the Dementia Care Attitudes
Scale are based on dementia knowledge for health
professionals. For example, the item ‘it is better to talk
to the patient in euphemistic terms’ reflects knowledge
about how to communicate with people with dementia.
The Alzheimer’s Disease Knowledge Scale and Dementia
Care Attitudes Scale, however, have not yet been translated
and psychometrically tested among health professionals in
China.

The aims of this study were to select and translate the
Alzheimer’s Disease Knowledge Scale and Dementia Care
Attitudes Scale from English into Chinese and to test the
psychometric properties of the Chinese versions among
health professionals in hospitals in a province of China.
This study is part of a larger project that initiated a
dementia educational programme for health profes-
sionals in primary, secondary and tertiary hospitals
through a cross-national collaboration between Australia
and China.

2. Methods

2.1. Design

A cross-sectional survey of Chinese health professionals
was conducted to evaluate the psychometric properties of
Chinese version of Alzheimer’s Disease Knowledge Scale
and Chinese version of Dementia Care Attitudes Scale.

2.2. Ethical considerations

Permissions were obtained from the authors and
copyright owners of the original scale development

Y. Wang et al. / International Journal of Nursing Studies 52 (2015) 568–577570



research. This study was approved by the Ethics
Committee of Xiangya School of Nursing, Central South
University in China.

2.3. Translation procedures

The Alzheimer’s Disease Knowledge Scale and Demen-
tia Care Attitudes Scale were translated from English into
Mandarin Chinese based on the adapted Brislin’s (1986)
translation model. The model involves three steps: (1)
forward translation by two bilingual language experts who
translated the Alzheimer’s Disease Knowledge Scale and
Dementia Care Attitudes Scale from English into Mandarin
Chinese; (2) back translation by two additional bilingual
experts who translated the Chinese version scale back into
English; (3) evaluation of semantic and content equiva-
lence by the research team, which included eight profes-
sionals with wide geriatric work experience. A meeting
was held between the research team and the bilingual
experts to reach a consensus on the Chinese Alzheimer’s
Disease Knowledge Scale and Chinese Dementia Care
Attitudes Scale. The final versions of Chinese Alzheimer’s
Disease Knowledge Scale and Chinese Dementia Care
Attitudes Scale are attached as online Appendixes.

2.4. Participants and settings

The sample size was based on the number of items used
in the questionnaire and a factor analysis used in the study.
There were 40 items in the survey questionnaire. The
literature suggests that at least 10 respondents per item
are needed for a factor analysis and to identify factors
underlying multiple items (Tabachnick and Fidell, 2007).
Therefore, the minimum sample size for conducting a
factor analysis is 400 participants. Modified stratified
random sampling was employed to recruit participants
between March and May 2013 in Changsha, China. The
stratification was based on the classification of public
hospitals in China at three levels, namely primary
hospitals, secondary hospitals and tertiary hospitals (Xiao,
2010). Hospitals that agreed to participate in the study
were given a unique code number. SPSS version 20.0 was
used to randomly select one hospital from each level. All of
the health professionals employed by the selected
hospitals were invited to participate in the study if they
met the selection criteria, including: (1) medical doctors or
nurses; (2) at least 1 year’s work experience; and (3)
willingness to participate in this study. Participants were
excluded if they were working in paediatrics and obstetrics
wards. The sample frame and the detailed numbers of
participants from each hospital are presented in Fig. 1. A
final sample size of 442 met the minimum sample size for
this study.

There are three reasons underlying the rationale for
using this particular sampling method. First, the method
ensured that participants from each hospital level were
represented. Second, it was estimated that this method
would help the researchers to achieve a sufficient sample
size to test the psychometric properties of the Chinese
Alzheimer’s Disease Knowledge Scale and Chinese Demen-
tia Care Attitudes Scale. Third, as this study was part of a

large project, the researchers needed to follow the
timetable to complete this part of the study in a given
period of time in order to continue to the next phase of
project. It was therefore not possible to use standard
stratified random sampling at the hospital level and at the
participant level.

2.5. Instruments

2.5.1. Chinese Alzheimer’s Disease Knowledge Scale

The Chinese Alzheimer’s Disease Knowledge Scale
contains 30 true/false items to assess knowledge about
dementia. The questions focus on seven domains that
characterise knowledge about dementia: risk factors,
assessment and diagnosis, symptoms, disease progression,
life impact, caregiving, treatment and management. A
score was calculated by summing the correct scores for
each item, yielding a total score ranging from 0 to 30. A
higher total score indicates better knowledge about
dementia. The original English version showed an ade-
quate internal consistency with a Cronbach’s alpha
coefficient of 0.71 for the total scale (Carpenter et al.,
2009).

2.5.2. Chinese Dementia Care Attitude Scale

The Chinese Dementia Care Attitudes Scale is a 10-item,
self-report scale developed to measure health profes-
sionals’ attitudes towards people with dementia and their
family caregivers, with responses scored on a 5-point
Likert scale ranging from 1 (strongly disagree) to 5
(strongly agree). Six of the items were negatively worded

Fig. 1. Flow chart of sample frame and numbers of participants from each

hospital.
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and were reversed in a definite order (e.g. a score of 5
became 1) when calculating the total score of the Chinese
Dementia Care Attitudes Scale. The possible total score was
between 10 and 50. A higher total score indicates more
positive attitudes towards people with dementia and their
family caregivers.

2.5.3. Approach to Advanced Dementia Care Questionnaire

The concurrent validity of the Chinese Alzheimer’s
Disease Knowledge Scale and Chinese Dementia Care
Attitudes Scale was assessed using the Approach to
Advanced Dementia Care Questionnaire, which includes
13 items regarding the care approach of people with
dementia (Normann et al., 1999). The choice of answers
was either a person-centred approach or a reality-oriented
approach. The person-centred approach answer earned a
score of 1 point, whereas the reality-oriented answer
earned no points (0). The total score range of this
questionnaire was 0–13, with a higher score indicating a
greater tendency to employ a person-centred approach.
The questionnaire is available in Chinese, and the
psychometric properties have been established (Lin
et al., 2012).

2.6. Procedures

The researchers explained the purpose of the study and
data collection procedure to potential participants in a
letter of introduction and the participant information
sheet. Participants were assured of strict confidentiality.
Participants volunteered to complete a battery of self-
report questionnaires in each ward, including the Chinese
Alzheimer’s Disease Knowledge Scale, Chinese Dementia
Care Attitudes Scale, the Approach to Advanced Dementia
Care Questionnaire and a questionnaire on socio-demo-
graphic variables. The completion and returning of the
questionnaire indicated participants’ consent.

2.7. Statistical analysis

SPSS (Version 20.0) was used for data entry and
analysis. The reliability and validity of the Chinese
Alzheimer’s Disease Knowledge Scale and Chinese Demen-
tia Care Attitudes Scale were evaluated by a number of
criteria to complement the overall evaluation. Content

validity was assessed using an expert panel. Test–retest

reliability was evaluated by calculating the intra-class
correlation coefficient between pretest and posttest, with a
2-week interval in a sample of 52 health professionals; and
construct validity was assessed by exploratory factor
analysis employing principal component analysis. Cron-
bach’s alpha coefficient and mean inter-item correlation
were used to estimate the internal consistency reliability of
the total Chinese Alzheimer’s Disease Knowledge Scale and
Chinese Dementia Care Attitudes Scale and each identified
sub-scale. In addition, the statistical analysis also tested
two types of validity—known-group validity and concurrent

validity. All interval data were assessed for normal
distribution using the Kolmogorov–Smirnov test. The level
of significance chosen for all analysis was P < 0.05 and all
tests were two-tailed.

2.7.1. Content validity

Content validity of the Chinese Alzheimer’s Disease
Knowledge Scale and the Chinese Dementia Care Attitudes
Scale was achieved through the application of the Content
Validity Index (CVI) (Lynn, 1986). The CVI has been used
extensively in nursing research (Polit and Beck, 2012)
although Beckstead (2009) has shown that the CVI is
conceptually and technically flawed and has suggested
that it no longer be used. This being said, the Item-level CVI
(I-CVI) and Scale-level Index Average (S-CVI/Ave) were
reported to permit comparisons of the Chinese versions
with original English versions in the present study.

I-CVI was rated on a 4-point Likert scale (1 = not
relevant, 2 = somewhat relevant, 3 = quite relevant,
4 = highly relevant). The I-CVI was computed using the
proportion of experts who were in agreement about item
relevance (either 3 or 4) and S-CVI/Ave was the mean
percentage of all I-CVIs (Polit and Beck, 2012).

2.7.2. Known-group validity

In this study, known-group validity refers to how scores
on the Chinese Alzheimer’s Disease Knowledge Scale and
Chinese Dementia Care Attitudes Scale will discriminate
among different groups at a high level of significance
(Kline, 2013). An independent t-test was used to compare
the differences of the Chinese Alzheimer’s Disease
Knowledge Scale and Chinese Dementia Care Attitudes
Scale total scores between participants with 10 years or
more of work experience (Group 1) and those with 5 years
or less work experience (Group 2). We hypothesised that
Group 1 of participants with more years of work
experience would demonstrate a higher level of knowl-
edge, more positive attitudes and less negative attitudes
towards people with dementia compared to Group 2.

2.7.3. Concurrent validity

Concurrent validity is a measure of agreement between
the results obtained by the given survey instrument and
the results obtained for the same population by another
instrument acknowledged as the ‘gold standard’ (Polit,
2010). In this study, person-centred care was used as the
gold standard to evaluate the concurrent validity of the
Chinese Alzheimer’s Disease Knowledge Scale and Chinese
Dementia Care Attitudes Scale. Concurrent validity for the
Chinese Alzheimer’s Disease Knowledge Scale was
assessed by correlating the Chinese Alzheimer’s Disease
Knowledge Scale and Approach to Advanced Dementia
Care Questionnaire. It was hypothesised that there would
be a positive correlation between scores measured by
these two scales. Concurrent validity for the Chinese
Dementia Care Attitudes Scale was assessed by (1)
correlation between negative attitudes (‘Heartsink’) and
the Approach to Advanced Dementia Care Questionnaire,
and (2) between positive attitudes (‘Heartfelt’) and
Approach to Advanced Dementia Care Questionnaire. It
was hypothesised that there would be a negative correla-
tion between scores measured by negative attitudes
(Heartsink) and the Approach to Advanced Dementia Care
Questionnaire and a positive correlation between scores by
positive attitudes (Heartfelt) and the Approach to Ad-
vanced Dementia Care Questionnaire.
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3. Results

3.1. Participants’ characteristics

Among 640 health professionals invited to participate
in the study, 442 completed the survey, with a response
rate of 69%. Of the 442 health professionals, 205 (46.4%)
were doctors and 237 (53.6%) were nurses. Almost two-
thirds of participants were female. The average age was
30.1 years, and the average work experience was 8.2 years.
Mean scores for the Chinese Alzheimer’s Disease Knowl-
edge Scale and Chinese Dementia Care Attitudes Scale
were 20.30 and 28.77, respectively, indicating a moderate
score of knowledge and attitudes among participants. The
mean score for the Approach to Advanced Dementia Care
Questionnaire was 5.93, which was a relatively low score.
The characteristics of the participants are summarised in
Table 1.

3.2. Content validity

A panel of experts that included five general geria-
tricians from university teaching hospitals and three
faculty members from two universities were asked to rate
each item of the Chinese Alzheimer’s Disease Knowledge
Scale and Chinese Dementia Care Attitudes Scale. The I-CVI
was between 0.88 and 0.96 and S-CVI/Ave was 0.91 in the
final version of the Chinese Alzheimer’s Disease Knowl-
edge Scale. The I-CVI was between 0.87 and 0.95 and S-CVI/
Ave was 0.89 in the final version of the Chinese Dementia
Care Attitudes Scale, indicating adequate content validity.
An I-CVI � 0.80 and S-CVI/Ave � 0.90 are generally consid-
ered to have good content validity (Polit and Beck, 2012).

3.3. Test–retest reliability

Test–retest reliability was evaluated in a pilot study
prior to the formal survey using intra-class correlation
coefficient (ICC). For the Chinese Alzheimer’s Disease
Knowledge Scale and Chinese Dementia Care Attitudes
Scale, ICC coefficients (95% confidence intervals) over 2-
week interval in a sample of 52 participants were 0.71
(0.55–0.83) and 0.79 (0.65–0.87), respectively. A value of

>0.61 indicates substantive test–retest reliability (Streiner
and Norman, 2008).

3.4. Construct validity

3.4.1. Factor analysis of the Chinese Alzheimer’s Disease

Knowledge Scale

Principal component analysis of the Chinese Alzhei-
mer’s Disease Knowledge Scale suggested no meaningful
factor interpretation. This result confirmed the one single
factor of the scale and was consistent with the report of the
original English version. Therefore, the Chinese Alzhei-
mer’s Disease Knowledge Scale is best viewed as a scale of
overall knowledge rather than as a set of separated scored
subscales.

3.4.2. Factor analysis of the Chinese Dementia Care Attitudes

Scale

Prior to performing factor analysis the suitability of the
data for factor analysis was assessed. The Kaiser–Meyer–
Oklin (KMO) value was 0.75 and the Bartlett test was
significant (x2 = 743.23, P < 0.001), indicators that the
sample size was adequate for a factor analysis (Polit,
2010, p. 339). Factors were extracted based on examination
of interpretability of meanings of items loaded on a factor,
the Kaiser–Guttman rule (retaining all factors with eigen-
values of more than 1.0), scree test and loadings of over 0.40
(Polit, 2010, pp. 342–343). Initially, three factors were
identified among the 10 items. However, two items
(‘Dementia is best diagnosed by specialist services’ and ‘It
is better to talk to the patients in euphemistic terms’) were
deleted as the factor they formed was not meaningful. A
principal component analysis with varimax rotation was
repeated after the removal of the two items and a two-factor
solution among the 8 items was achieved, accounting for
52.70% of the total variance. The two factors were labelled as
‘Heartsink’ and ‘Heartfelt’, explaining 28.00% and 24.70% of
the variance, respectively. Factors, factor loading values and
the communalities are presented in Table 2.

3.5. Internal consistency reliability

The Cronbach’s alpha coefficients were 0.72 and 0.71 for
the total Chinese Alzheimer’s Disease Knowledge Scale and
Chinese Dementia Care Attitudes Scale, respectively, which
indicated good internal consistency reliability. A reliability
of 0.70 or higher is acceptable for instruments used in
research (Polit, 2010). The reliability of two factors
(‘Heartsink’ and ‘Heartfelt’) of the Chinese Dementia Care
Attitudes Scale was assessed by mean inter-item correla-
tion, which is viewed as an adequate indicator of internal
consistency for an instrument with so few items (Briggs
and Cheek, 1986; Polit, 2010). The reliability of ‘Heartsink’
and ‘Heartfelt’ was tested with r1 = 0.39 (Cronbach’s alpha
coefficients a = 0.73) and r2 = 0.30 (Cronbach’s alpha
coefficients a = 0.62), respectively (see Table 2). The
acceptable range of mean inter-item correlation is
between 0.20 and 0.40 for a short instrument (Briggs
and Cheek, 1986). The results suggested an acceptable
internal consistency reliability of the Chinese Dementia
Care Attitudes Scale with two factors.

Table 1

Participants’ socio-demographic characteristics (n = 442).

Characteristics Mean or N SD or %

Age (mean & SD) 30.1 8.1

Work experience (mean & SD) 8.2 7.6

Sex (N & %)

Male 107 24.2

Female 335 75.8

Marital status (N & %)

Married 243 55.0

Other 199 45.0

Education (N & %)

Diploma 142 32.1

Bachelor 246 55.7

Master and Doctor 54 12.2

Professionals (N & %)

Doctors 205 46.4

Nurses 237 53.6
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3.6. Known-group validity

As hypothesised, the total scores of the Chinese
Alzheimer’s Disease Knowledge Scale and Chinese Demen-
tia Care Attitudes Scale of participants with 10 years or
more of work experience (Group 1) were higher than those
with 5 years or less work experience (Group 2) at a
statistically significant level (Table 3). This suggested that
the more-experienced health professionals who comprised
Group 1 had a higher level of knowledge, more positive
attitudes and less negative attitudes in dementia care than
Group 2. Therefore, both the Chinese Alzheimer’s Disease
Knowledge Scale and Chinese Dementia Care Attitudes
Scale discriminated well among different groups at a high
level of significance.

3.7. Concurrent validity

The Chinese Alzheimer’s Disease Knowledge Scale score
was significantly correlated with the scores of the
Approach to Advanced Dementia Care Questionnaire
(r = 0.38, P < 0.001). The correlation between the Approach
to Advanced Dementia Care Questionnaire and ‘Heartfelt’
was 0.22 (P < 0.001), while the correlation between the
Approach to Advanced Dementia Care Questionnaire and
‘Heartsink’ was �0.17 (P < 0.001). As hypothesised, parti-
cipants with a higher level of knowledge and positive
attitudes reported a significantly greater tendency to

employ a person-centred approach. By contrast, partici-
pants with inadequate knowledge and negative attitudes
were less likely to apply a person-centred approach.

4. Discussion

The use of the dementia care competence framework
enabled the researchers to select and validate relevant
instruments for educational interventions or professional
development programmes in dementia care for health
professionals in acute-care hospitals. Most studies on the
reliability and validity of instruments emphasise a single
instrument and may overlook how to optimise different
instruments in a study to strengthen the measure of
variables of interest, considering that most instruments
have limitations. For example, there are numerous
instruments developed to measure knowledge and atti-
tudes towards dementia. Many of these instruments were
designed to target different populations rather than health
professionals in clinical settings. The dementia care
competence framework for health professionals informed
researchers about how to select instruments that target
the particular population in a study.

A number of studies strongly suggest that a combina-
tion of knowledge and attitudes is necessary for health
professionals to be regarded as competent in dementia
care (Otero et al., 2009; Traynor et al., 2011). In the present
study, selecting and validating both the Alzheimer’s

Table 2

Factor loadings after varimax rotation for the Chinese Dementia Care Attitudes Scale.

Items Factor 1

Heartsink

Factor 2

Heartfelt

Communalities

2. Managing dementia is more often frustrating than rewarding 0.81 0.65

7. The primary care team has a limited role to play in the care of people with dementia 0.52 0.27

9. Patients with dementia can be a drain on resources with little positive outcome 0.83 0.71

10. There is little point in referring families to services as they do not want to use them 0.74 0.63

1. Providing a diagnosis is usually more helpful than harmful 0.60 0.36

3. Much can be done to improve the quality of life of people with dementia 0.74 0.60

6. Families would rather be told about their relative’s dementia as soon as possible 0.59 0.35

8. Much can be done to improve the quality of life of carers of people with dementia 0.78 0.64

Mean inter-item correlation (internal consistency) 0.39 0.30

Cronbach’s alpha coefficients 0.73 0.62

Cronbach’s alpha coefficients for the scale with 8 items was 0.71.

Table 3

Results of known-group validity.

Subject (n = 315) Group 1 (n = 127) Group 2 (n = 188) P value

Age (mean years) 39.26 24.29

Work experience (mean years) 18.18 2.16

Mean of C-ADKS (SD) 23.72 (3.31) 18.23 (3.62) <0.001

Mean of C-DCAS (SD) 32.28 (3.22) 26.63 (3.71) <0.001

Mean of Heartsink (SD) 9.09 (2.41) 12.26 (2.87) <0.001

Mean of Heartfelt (SD) 17.36 (1.81) 14.88 (2.19) <0.001

C-ADKS: Chinese Alzheimer’s Disease Knowledge Scale.

C-DCAS: Chinese Dementia Care Attitudes Scale.

SD: standard deviation.

Group 1: participants with 10 years or more work experience.

Group 2: participants with 5 years or less work experience.

Heartsink: Heartsink factor in Chinese Dementia Attitudes Scale.

Hearfelt: Heartfelt factor in Chinese Dementia Attitudes Scale.
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Disease Knowledge Scale and Dementia Care Attitudes
Scale in a single study reflect the dementia care competence
framework. Therefore, they would better capture health
professionals’ strengths and weaknesses in dementia care
and ensure educational interventions address the core
competencies. This approach to reliability and validity assess-
ment also reflects the reality in an educational intervention
project that requires timely completion of translating and
validating selected instruments in a large study.

By using person-centred care as the gold standard
(Approach to Advanced Dementia Care Questionnaire) to
test concurrent validity of a knowledge scale and an attitudes
scale in the present study, we contests the conventional
method that used a knowledge scale to test convergent
validityof an attitudescale or vice versa. This methodological
innovation is based on careful analyses of research evidence
that health professionals demonstrating knowledge in
dementia care may show negative attitudes towards people
with dementia (Ahmad et al., 2010; Baillie, 2012; Williams,
2011). Future studies on reliability and validity assessment
should also pay attention to the unstable relationship
between knowledge and attitudes when designing methods
to assess the reliability and validity of a scale.

Person-centred care is described as a foundational
element of the approach to dementia care and is viewed as
a component of dementia care competence (Tsaroucha
et al., 2013). We found that participants exhibited fewer
tendencies to use a person-centred approach for dementia
care in China, as evidenced by the lower scores of the
Approach to Advanced Dementia Care Questionnaire.
Findings from the present study support previous studies
by Lin et al. (2012). The results were attributed to the lack
of dementia care education in formal and continuing
education programmes for health professionals in China
(Lin et al., 2012; Xiao et al., 2013). Health professionals
may be accustomed to using a symptom-oriented ap-
proach to treat people with dementia to remind them of
personal factors, time and place orientations, but may not
know person-centred dementia care.

The results of this study confirmed previous studies in
other countries that the Alzheimer’s Disease Knowledge
Scale and Dementia Care Attitudes Scale are both reliable
and valid measures. There were similar values for Cron-
bach’s alpha coefficients of the Alzheimer’s Disease
Knowledge Scale for the Chinese version (a = 0.72) and
English version (a = 0.72). The two-factor structure of the
Chinese Dementia Care Attitudes Scale found the present
study was consistent with the two factors identified in the
English version (Turner et al., 2004). The values of
Cronbach’s alpha coefficients of ‘Heartsink’ and ‘Heartfelt’
in the Chinese version were 0.73 (0.54 in English version)
and 0.62 (0.45 in English version) respectively, higher than
those in the English version. The ‘Heartsink’ comprised the
same four items in the Chinese version and English version.
However, ‘Heartfelt’ consisted of four items in the Chinese
version and three items in the English version, sharing only
two of the same items (item 1 and item 6; see Table 2). Two
items—‘Dementia is best diagnosed by specialist services,’
and ‘it is better to talk to the patient in euphemistic terms’—
were deleted in the first round of principal component
analysis as they did not fit into any of these factors.

The discrepancies between Turner et al.’s version and
the Chinese version in the present study may be due to the
influence of the socio-cultural–political factors of demen-
tia care on health professionals. In the present study, the
mean score of a negatively worded item, ‘Dementia is best
diagnosed by specialist services’, was 4.07, meaning that
most participants believed that dementia is best diagnosed
by specialist services in major hospitals. This response may
reflect the under-developed primary care services and lack
of collaboration between primary care and specialist care
in China compared to those of developed countries (Turner
et al., 2004; Xiao et al., 2014). The mean score of negatively
worded items including, ‘It is better to talk to the patient in
euphemistic terms,’ was 3.85, indicating that most
participants agreed with this statement and indicating
the lack of knowledge about communication skills with
people with dementia. This situation may be attributed to
the lack of dementia care topics and content in formal
education and continuing education for health profes-
sionals in China (Wang et al., 2013; Xiao et al., 2013). Poor
communication with dementia patients may worsen
confusion and trigger behavioural and psychological
symptoms of dementia (BPSD) in hospital settings (Tucker
et al., 2006; Williams, 2011). Therefore, it is imperative to
use educational interventions to improve health profes-
sionals’ communication competence in dementia care.

Acceptable known-group validity was indicated by
higher scores on the Chinese Alzheimer’s Disease Knowl-
edge Scale and Chinese Dementia Care Attitudes Scale
reported by participants with 10 years or more of work
experience. Previous studies have also found that the
length of work experience was positively associated with
knowledge and positive attitudes in dementia care (Lin
et al., 2012; Travers et al., 2013). This finding also supports
previous studies showing that exposure to people with
dementia is necessary during formal education for health
professional students and in continuing education for
health professionals in order to develop their competence
in dementia care (Gandesha et al., 2012; Smythe et al.,
2014; Xiao et al., 2013).

This study has several limitations. First, participants
were not recruited based on the proportion of health
professionals at different hospital levels due to difficulty in
accessing a list of health professionals in a relatively short
time period. Sampling bias also existed in this study.
Moreover, participants in the present study were from
metropolitan areas, and their knowledge and attitudes in
dementia care may differ from those employed in rural and
remote hospitals. Due to these limitations, the findings
from this study cannot be generalised, but may be
transferred into similar contexts. Therefore, further studies
are needed to examine the psychometric properties of the
Chinese Alzheimer’s Disease Knowledge Scale and Chinese
Dementia Care Attitudes Scale among a wide range of
health professionals and across multiple sites in China. In
addition, rethinking the sampling calculation methods
may be needed considering that the communalities of the
two factors were wide (between 0.27 and 0.71) and each
factor included only four variables (see Table 2). A large
sample size is recommended in such conditions if using
criteria that emphasise both variables per factor and
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communalities value for factor analysis (Gaskin and
Happell, 2014).

5. Conclusion

Using dementia competence as a framework, the
present study demonstrated a comprehensive approach
to selecting and validating exiting scales. Moreover, by
carefully analysing the literature that reports the unstable
relationship between health professionals’ knowledge and
attitudes in dementia care, the present study used a
person-centred care approach as the gold standard to test
concurrent validity of the Chinese Alzheimer’s Disease
Knowledge Scale and Chinese Dementia Care Attitudes
Scale. This methodological innovation has wide applica-
bility in similar studies that involve the use of knowledge
and attitudes scales. The findings of this study revealed
that the Chinese versions of the Alzheimer’s Disease
Knowledge Scale and Dementia Care Attitudes Scale can be
considered valid and reliable measures of dementia care
knowledge and attitudes.

Results also showed different components in the factor
named ‘Heartsink’ between the English version and
Chinese version of the Dementia Care Attitudes Scale.
The differences were mainly in communication skills with
people with dementia and the collaboration between
primary care and specialist care in dementia diagnosis.
Therefore, it is recommended that more items on these two
areas need to be built to better diagnose health profes-
sionals’ knowledge deficiencies and attitudes in China or
other countries with similar socio-cultural context. The
differences also suggest that scales from developed
countries may need to be modified when adapting them
in developing countries.
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The effectiveness of a dementia education program for health professionals 

in primary 

Yao Wang1, 2, Lily Dongxia Xiao1, Guoping He2 

 

 
1 School of Nursing & Midwifery, Flinders University, South Australia, Australia 

2 Xiangya School of Nursing, Central South University, Hunan, China 
 

 
Aim: China has a large proportion of the world’s population with dementia. Most of them 
live in community settings as caring for older people has been viewed as a family 
responsibility. While health professionals in community care settings have a crucial role to 
play in meeting complex care needs of people with dementia, they are largely underprepared 
for this role. The aim of this study was to develop and evaluate a dementia care education 
program for health professionals working in community care settings in Hunan Province, 
China. 
 
Material and Method: Graham’s knowledge translation framework was used to inform the 
program design and implementation. A cluster-randomized controlled trial with a pre- and 
post-test design was conducted to evaluate the program between July 2013 and May 2014. 
The program comprised a 3-day train the trainers program, a 3-month implementation of the 
program in intervention sites by the trainers, and a 3-month follow-up after the program. 
Outcomes measured in the evaluation included dementia care knowledge, attitudes, person-
centred care approach and changes in practice.  
 
Results: 182 health professionals from 14 community care settings participated in the 
interventional study. The intervention group (n=85) showed a statistically significant 
improvement in knowledge about dementia, attitudes towards dementia care and the use of 
person-centred care approach compared with control group (n=85). Changes in dementia care 
practice in intervention sites included (1) dementia education activities for residents to raise 
awareness and reduce stigma; (2) cognitive screening for older people with memory 
complaints; (3) referring older people with cognitive impairment to specialists for further 
diagnosis; and (4) developing dementia care booklets for caregivers and coaching them in 
dementia care.  
 
Conclusion: A dementia educational program is imperative for health professionals working 
in community care settings. Future research is required to investigate patient outcomes as a 
result of this dementia educational program. 
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DCAS 2 0.71 0.79

2  

 

4.3.2  
 

4.3.2.1  
 

Beckstead

[93, 107] Content Validity Index
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[94, 100] ADKS DCAS

ADKS DCAS

 

 

4.3.2.2  
 

ADKS

DCAS

2 2 [51]

4 4

3 2 2

1 6 1-4

4 [95, 108]

2

DCAS 2  

DCAS

- -

4.07

3.85

[2, 49]

 

 

4.3.2.3  
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ADKS DCAS

10 ADKS DCAS

5 P<0.001
[42, 89]

[3, 29, 109]  

 

4.3.2.4  
 

ADCQ
[17, 89] ADCQ

ADKS DCAS 2 ADCQ

P<0.001 ADKS DCAS

 

 

4.4  
 

 

 

 

[96, 110] DCAS
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0.27-0.71  4 1-4

 

 

4.5  
 

4.5.1  
 

ADCQ

ADKS DCAS

 

 

4.5.2  
 

DCAS
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1. 
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ADCQ ADKS DCAS

 

3. ADKS

DCAS
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1  
 

2010

3560 [10]

Low-and 

Middle-income countries
[10, 111]  

[112]

ADKS

DCAS 18.78±4.12 27.33±4.02

p<0.001

ADCQ

5.81±2.17

 

95% [113]

[51, 84, 114]

[115]

[51, 84, 114]
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1.1  
 

1.1.1  
 

[116]

[117]

[116]

 

 

1.1.1.1  
 

[118]

[119]

Baillie

[120]

[121]
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[122]  

[112]

[121, 123]

UK Nursing and Midwifery Council
[124]

[118]  

[125]

[125] , 

[126]

[127]  

[128, 129]

[122]

 

, 

 

 

1.1.1.2  
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, [130-132] , Ekman

[133] Dewing
[134]

[135, 136]

[137]  

[65, 136, 138-140]

[136, 139-143]  

[144, 145]

[112]

[112, 124]  
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Pubmed

Dementia 1980 2007

2-1
[117]

-
[146]

 

 

 

 

                 2-1.1980-2007 Pubmed  

Draper[117]        
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65.2% /55.6% 64.6% /60.7% , 
[70] 70.4%

 46.7% 15 286

75.6%

41.8%

57.1%[71]

 

 

1.1.2 Graham -  
 

Graham

Graham  -

[147]
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                 2-2. Graham  

Graham[147] 
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1.1.3   
 

Nominal Group Technique NGT

Formal Consensus Development Method

Delphi Method

[149] Van de Ven Delbecq
[150]  

2-1 Potter 5
[151]

7-10 6-12 1-1.5

 

Graham
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2-1 5  

1.  

Introduction and 

explanation 

 

2.  

Slient generation of 

ideas 10

 

3.  

Sharing ideas 

15-30  

4.  

Group discussion 

30-45  

5.  

Voting and ranking 

 

Potter[151] 
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1.1.4  
 

WHO 2012

[14]

[152]

[24]

[113]

[153]

[153]  
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[154, 155]
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2.1   
 

Graham

 

 

 

 

2.1.1   
 

2.1.1.1  
 

1  

1

10 2

3 4

 

3 5 3

5 5

School of Nursing and Midwifery, Flinder University

3 Repatriation General Hospital

2  

2  

1

2

3 3 4

10 10  
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2.1.1.2  
 

 

1

2-2  

2

2-3  

3

2-4 2-5 2-6 2-7  

4

2-8  

2-2  
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5. 
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12.  

13.  
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 1.
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2-3

2-3

1  

2  

3  

4  

5  

6  

7  

8  

9   

10  

11   

12  

13  

14   

15  

16   

17  

18  

19  

 

 



 

58 
 

 

 

1

 

2

 

3

 

4

 

5

1-10

 

6

10 1-10

 

20. 21.

 

10 2-4

25  
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2-4

    

2   87 1 

3   87 1 

21.  79 3 

14.  78 4 

1  78 4 

5. 74 6 

7. 74 6 

4. 72 8 

11.  72 8 

6. 70 10 

15. 69 11 

20.  68 12 

10. 65 13 

9.  63 14 

19. 60 15 

8. 59 16 

13. 59 16 

12. 57 18 

18. 52 19 

17. 52 20 

16.  45 21 

2-5 10  

    

2   80 1 

3   76 2 

1.  48 3 

7.  42 4 

6  37 5 

4   36 6 

5. 31 7 

14   26 8 
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20   24 9 

21   15 10 

 

20. 21.

10 2-6

2-7  

2-6  

    

3   83 1 

7.  81 2 

19.  81 2 

18.  80 4 

14.  76 5 

1   74 6 

5.  74 6 

17.  73 8 

2   72 9 

6.  72 9 

8.  72 9 

4.  69 12 

16.  69 12 

9.  68 14 

20   67 15 

10.  66 16 

13.  64 17 

21.  64 17 

11.  61 19 

15.  61 20 

12.  55 21 
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2-7 10  

    

2   71 1 

3   66 2 

1.  54 3 

5.  37 4 

10.  33 5 

8.  30 6 

19.  28 7 

20   27 8 

6.  25 9 

14.  24 10 

 

Graham
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2 3

4 5

6 -
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9 10
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[66-69, 132, 156]

[69, 157]  
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1. 20min 
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3. 35min 

3

 

1.  

2.  

3.  

4.
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1.
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3.

VIPS  

4.  

1. 20min 
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30min 

3. 20min 
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4 

 

1.  
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1.

 

2.
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6. 35min 
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1. 10min 

2. 15min 

3. 10min 
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1. 20min 

2. 10min 

3. 10min 
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6. 35min 
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1.
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20 22  
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2.2.2.1  
 

22 20

 

T1 T2 3

T3

T2

3 T3 7

 

T1 T2
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T2 3 T3 3

T3

T2

3 T3  

2.2.2.2  

[98]

 

ADKS

ADKS

ADKS ADKT Alzheimer’s 

Disease Knowledge Scale ADKT

12 15 ADKT ADKS

ADKT

Power Analysis & Sample Size Software PASS
[158] Sullivan O’Conor

4.92

3.45 [159] Heber

3.47 [160]

PASS

40 ADKS 3.47

α 0.05 90%

Design Effect

Intraclass Correlation 

Coefficient ICC 0.16 10
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2.44 PASS 7

70 20-22%

85  

 

2.2.2.3  
 

 

1 2

3 1 4

5 1

2 3

 

2013 7 2014 5 14 182

14

1 14 1 1 SPSS.22.0

7 7

85 85

73 2-3  

 

2.2.2.4  
 

  

 

2.2.2.5  
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[161, 162] Graham

 

ADKS DCAS

ADCQ  

2.2.2.5.1  
 

1  

3  

2 Alzheimer’s Disease Knowledge Scale, 

ADKS  

7

30

ADKS

1 0

ADKS

Cronbach’s alpha

0.71 5-10 [79]  

ADKS 2

ADKS ADKS

Cronbach’s alpha 0.72 2 0.71

0.55-0.83 ADKS ADKS

AKDS  
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3 Dementia Care Attitude Scale, DCAS  

Bryans

DCAS 10 4 6 DCAS

1

2 3 4 5

DCAS

[53] DCAS10 2

2  Heartfelt  

Heartsink 47% 4  

17.58% Cronbach’s alpha 0.54

3 29.17% Cronbach’s alpha 0.45

2 γ -0.23[51]  

DCAS 2

DCAS 2

52.70%  

4

3 2

 

Cronbach’s alpha 0.73  Cronbach’s alpha 0.62

2 0.79 0.65-0.87

DCAS

 

DCAS

DCAS

DCAS

DCAS - Heartfelt  20

- Heartsink  

20  
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4 Approach to Advanced Dementia Care 

Questionnaire ADCQ  

5

5

13

0 1 0-13
[53]

ADCQ Lin [89]  

5  

7

1

2 3 4 5

6 7 8  

 

2.2.2.5.2  
 

7

- 3

30

9  
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2.2.2.6  
 

2.2.2.6.1  
 

1 3 27  

1

 

 

2.2.2.6.2  
 

20

2013 7 2014 5

2-3  
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2-3.  

 

 

 

          n=90  
        7  

n=92  
      7  

 
 

     

T2 n=87  

 

 

  T2 n=85  

 

  

             

T1  

 
         

3 T3 n=85  
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2.2.2.7  
 

2.2.2.7.1  
 

15%-40%

15%

 

SPSS 22.0

5%

SPSS

α 0.05 P

ADKS

DCAS-Heartfelt DCAS-Heartsink ADCQ

t Mann-WhitneyU

Kolmogorov-Smirnov  

STATA13.0 Mixed Effect Linear Regression 

Model xtmixed 4 ADKS DCAS-Heartfelt

DCAS-Heartsink ADCQ Maximum 

Likelihood Estimation

ADKS

5

0.05 95% CIs P  

 

2.2.2.7.2  
 

Indcutive Content Analysis
[163, 164]
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[165, 166]

[166, 167]  

 Elo

[166]  

 

1  

Open Coding

 

2 Grouping  

 

3 Category  

Belonging

Category
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3

 

4

 

5  

6

 

7

 

8

 

9

2 -

 

 

2.2.2.9  
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3 
 

3.1  
 

170 30.91±8.26

9.58±8.26 29 141

106 64 116 54

102 68 59

111 42

128  

2

P>0.05 2 2-9  

2-9 n=170  

    

n=85  

    

  n=85  

t χ2  P 

(Mean&SD) * 31.27 (8.87) 30.55 (7.65) 0.57 0.57 

(Mean&SD) * 10.19 (8.86) 8.96 (7.62) 0.97 0.34 

(N&%)†   0.42 0.84 

  71 (83.5%) 70 (82.4%)   

  14 (16.5%) 15 (83.5%)  

(N&%)†   0.48 0.83 

  54 (63.5%) 52 (61.2%)   

  31 (36.5%) 33 (38.8%)   

(N&%)†   0.11 0.74 

  59 (69.4%) 57 (67.1%)   

  26 (30.6%) 28 (32.9%)   

(N&%)†   0.10 0.75 

  50(58.8%) 52 (61.2%)   

  35(41.2%) 33 (38.8%)   

(N&%)† 

  0.03 0.87 

  30(35.3%) 29 (34.1%)   

  55 (64.7%) 56 (65.9%)   

  0.13 0.72 
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(N&%)† 

  20(23.5%) 22(25.9%)   

  65(76.5%) 63(74.1%)   

* t † ×  

 

3.2  
 

3.2.1  
 

170 ADKS (19.33±2.89) DCAS  

Heartfelt 16.23±2.02  Heartsink

11.62±3.09 ADCQ 5.22±2.21

 

Kolmogorov-Smirnov Test 170 ADKS DCAS-Heartfelt

DCAS-Heartsink ADCQ

P<0.05 Mann-Whitney U 2

P>0.05 2

2-10  

2-10 ADKS DCAS ADCQ ±SD  

     

n=85  

   

 n=85  

Z P 

ADKS   19.36±3.05  19.29±2.72 -0.30 0.76 

DCAS-Heartfelt   16.26±2.03  16.20±2.02 -0.40 0.69 

DCAS-Heartsink  11.58±3.46  11.67±2.70 -0.80 0.43 

ADCQ  5.33±2.37 5.12±2.05 -0.22 0.83 

ADKS 30 Heartfelt 20 Heartsink 20 ADCQ 13  

 

3.2.2 
 

 

T1 T2 3 T3 ADKS

DCAS ADCQ
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3 T3 T2

3 T3 ADKS 4.85

DCAS-Heartfelt 1.42 DCAS-Heartsink 3.63 ADCQ

3 T3 T2

T1 2.82 2-11  

2-11 AKDS DCAS ADCQ ±SD  

  

n=85  

 

n=85  

ADKS    

 T1  19.36±3.05 19.29±2.72 

 T2  19.68±2.79* 23.47±2.72 

 3 T3  19.68±2.79* 24.14±2.66 

DCAS-Heartfelt    

 T1  16.26±2.03 16.20±2.02 

 T2  15.95±2.03* 17.08±1.63 

 3 T3  15.95±2.03* 17.62±1.48 

DCAS-Heartsink    

 T1  11.58±3.46 11.67±2.70 

 T2  11.49±2.62* 9.44±2.20 

 3 T3  11.49±2.62* 8.04±1.80 

ADCQ    

 T1  5.33±2.37      5.12±2.05 

 T2  5.33±2.84*      9.58±2.69 

 3 T3  5.33±2.84*      7.94±3.13 

* 3 T3

T2  

3.3  

ADKS DCAS-Heartfelt

DCAS-Heartsink ADCQ

3 T1 T2 3 T3

2-9 2 P<0.05



 

80 
 

ADKS DCAS-Heartfelt DCAS-Heartsink ADCQ

ADKS

P<0.05 DCAS-Heartfelt P<0.05 ADCQ

P<0.05 2-12  

2-12 ADKS DCAS-heartfelt DCAS-heartsink ADCQ  

 

 ADKS DCAS-heartfelt DCAS-heartsink ADCQ 

R (P) R (P) R (P) R (P) 

 0.07 (0.00)* 0.02(0.12) 0.01(0.56) 0.06(0.00) * 

 0.38(0.27) 0.35(0.18) 0.08(0.84) 0.47(0.15) 

 -0.55(0.10) -0.66(0.01) * 0.16(0.65) -0.47(0.13) 

 
-0.47(0.18) 0.20(0.44) 0.43(0.25) -0.26(0.42) 

 
-0.78(0.04) * 0.05(0.87) -0.20(0.63) -0.44(0.21) 

R *P<0.05  

ADKS DCAS-Heartfelt DCAS-Heartsink ADCQ

2-13 ADKS

ADKS T2 T1 4.18

3 T3 T1 4.85 ADKS

T2 T1 0.32

3 T3 T2 T1 0.32

2-13 ADKS DCAS-Heartfelt DCAS-Heartsink

ADCQ P<0.001

ADKS DCAS -Heartfelt

DCAS-Heartsink  ADCQ 2-13 ADKS

DCAS-Heartfelt DCAS-Heartsink ADCQ

P<0.001



 

81 
 

ADKS DCAS-Heartfelt DCAS-Heartsink ADCQ
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2-13 3  

    (n=85) 
� (95%CI) 

 (n=85) 
� (95%CI) 

 

 
P  

 
P  

  

ADKS 

T1      

<0.001 T2  4.18 (3.55-4.80) 0.32 (-0.31-0.94) 3.86 (2.98-4.74) <0.001 

3 T3  4.85 (4.22-5.47) 0.32 (-0.31-0.94)* 4.53 (3.65-5.41) <0.001 

DCAS-Heartfelt 

T1      

<0.001 T2  0.88 (0.53-1.24) -0.31 (-0.66-0.05) 1.19 (0.68-1.69) <0.001 

3 T3  1.42 (1.07-1.78) -0.31 (-0.66-0.05)* 1.73 (1.23-2.23) <0.001 

DCAS-Heartsink 

T1      

<0.001 T2  -2.24 (-2.74--.73) -0.08 (-0.59-0.42) -2.15 (-2.87--1.44) <0.001 

3 T3  -3.64 (-4.14--3.13) -0.08 (-0.59-0.42)* -3.55 (-4.27--2.84) <0.001 

ADCQ 

T1      

<0.001 T2  4.46 (3.82-5.09) 0 (-0.64-0.64) 4.46 (3.56-5.36) <0.001 

3 T3  2.82 (2.19-3.46) 0(-0.64-0.64)* 2.82 (1.93-3.72) <0.001 

� = * 3 T3

T2  
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ADKS

2-4 DCAS

2-5 DCAS  

2-6 ADCQ

3

ADCQ ADCQ  2-7  

 

18
20

22
24

26

Baseline Post-intervention 3-months follow-up
Time

Control Intervention(education)

Alzheimer’s Disease Knowledge Scale (ADKS)

 

2-4. ADKS  

 

 

 

 

 

 



 

84 
 

15
.5

16
16

.5
17

17
.5

18

Baseline Post-intervention 3-month follow-up
Time

Control Intervention(education)

Heartfelt-Dementia Care Attitudes Scale(DCAS)

 

2-5. DCAS  

7
8

9
10

11
12

Baseline Post-intervention 3-month follow-up
Time

Control Intervention(education)

Heartsink-Dementia Care Attitudes Scale (DCAS)

 

2-6. DCAS  
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4
6

8
10

Baseline Post-intervetion 3-month follow-up
Time

Control Intervention(education)

Approach to Advanced Dementia Care Questionnaire (ADCQ)

 

2-7. ADCQ  
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3.4  
 

T2 85

44.69±2.71

10-

2-14  

2-14 n=85  

  

Mean±SD  

1. 

 

6.00±0.86 

2.  6.49±0.57 

3.  6.52±0.57 

4.  6.60±0.49 

5. 

 

6.25±0.79 

6. 

 

6.58±0.50 

7. 

 

6.31±0.62 

                       44.69±2.71 

Likert7 0-49  
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3.5   
 

3 T3

[113]

30

5 30 22

60 33 17 56.7% 13 43.3%

16 53.3% 14 46.7% 14 46.7%

16 53.3%  

Elo 74-75
[166]

3

2-8

 

4

2-15

3

2-16

3

2-17  
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2-15  

C(Category)= E(Example)=  

  

C1.

 

 

E1.
[P10] 

E2.

[P5] 
E3.

[P3] 
C2.  
 

E1.

[P7] 
E2.

[P5] 
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2-15  

  

C3. 

 

E1

[P7] 
E2

[P21] 
E3

[P5] 
E4

[P8] 
C4. 

 

E1
[P20] 

E2

[P12] 
E3

[P7] 
E5 ……[P30] 
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2-16  

C(Category)= E(Example)=  

 

  
C1.

 

E1.

[P9] 
E2.

[P10] 
C2.

 
 

E1. 
[P33] 

C3.

 

E1.

[P35] 
E2. 

[P30] 
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3-17  

 
 

 
C1.  

C2.  

C3.  

 

E1.

[P33] 
E2. 

[P30] 
E3. 

[P8] 
E4.

[P25] 
E5.

[P3] 
E6.

 [P8] 
  

C(Category)= E(Example)=  
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4  
 

4.5  
 

6.00±0.86

 

[3, 113]

[168-171]

[172-174]

[175, 176]

[173]  

[51, 84, 114]

[84, 115]  
[6, 115]

[65, 

177]
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4.6  
 

4.6.1  
 

6.49±0.57

6.31±0.62

6.25±0.79  

1 2

3 4
[178-181]

 

 

 

4.6.2  
 

[3]

6.52±0.57

[180, 182]



 

95 
 

[50]

6.52±0.57

6.58±0.50  

 

4.7   
 

4.7.1  
 

ADKS

19.33±2.89 Symth 100

24.02±3.44 [6] Carpentre

27.40±1.89 [79]

[39, 183]

[184]

[185]  

[26, 113]
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[6]

 

 

4.7.2  
 

DCAS

DCAS -  

20 -  

20 DCAS

DCAS

DCAS

 16.23±2.02

Bryans [53]

 11.62±3.09

Turner
[51]  

 

 

4.7.3  
 

ADCQ

5.22±2.21

Lin 124 [89] Normann
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ADCQ 338
[186] Norman

[186]

[103, 104]

2-4

 

 

4.8  
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1
 

 Alzheimer’s Disease Knowledge Scale 

Directions: Select the Best response alternative for each of the questions below. 

1. People with Alzheimer’s disease are particularly prone to depression.    True False 

2. It has been scientifically proven that mental exercise can prevent a person 

from getting Alzheimer’s disease.                              
True False 

3. After symptoms of Alzheimer’s disease appear, the average life 

expectancy is 6 to 12 years.                                    
True False 

4. When a person with Alzheimer’s disease becomes agitated, a medical 

examination might reveal other health problems that caused the agitation.  
True False 

5. People with Alzheimer’s disease do best with simple, instructions given 

one step at a time.     
True False 

6. When people with Alzheimer’s disease begin to have difficulty taking 

care of themselves, caregivers should take over right away.            
True False 

7. If a person with Alzheimer’s disease becomes alert and agitated at night, a 

good strategy is to try to make sure that the person gets plenty of physical 

activity during the day.                                       

True False 

8. In rare cases, people have recovered from Alzheimer’s disease.          True False 

9. People whose Alzheimer’s disease is not yet severe can benefit from 

psychotherapy for depression and anxiety.                         
True False 

10. If trouble with memory and confused thinking appears suddenly, it is 

likely due to Alzheimer’s disease.                               
True False 

11. Most people with Alzheimer’s disease live in nursing homes.          True False 

12. Poor nutrition can make the symptoms of Alzheimer’s disease worse.    True False 

13. People in their 30s can have Alzheimer’s disease.                   True False 

14. A person with Alzheimer’s disease becomes increasingly likely to fall 

down as the disease gets worse.                   
True False 

15. When people with Alzheimer’s disease repeat the same question or story 

several times, it is helpful to remind them that they are repeating 

themselves.                                                 

True False 
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 The Gerontologist, 2009, 49 (2), Brian D. Carpenter, Steve Balsis, Poorni G. 

Otilingam, Priya K. Hanson, and Margaret Gatz. The Alzheimer's Disease Knowledge 

Scale: Development and Psychometric Properties, 236-247.  

Copyright © 2009, Oxford University Press on behalf of The Gerontological 

Society of America. 

16. Once people have Alzheimer’s disease, they are no longer capable of 

making informed decisions about their own care.                    
True False 

17. Eventually, a person with Alzheimer’s disease will need 24-hour 

supervision.                               
True False 

18. Having high cholesterol may increase a person’s risk of developing 

Alzheimer’s disease.                                          
True False 

19. Tremor or shaking of the hands or arms is a common symptom in people 

with Alzheimer’s disease.                                        
True False 

20. Symptoms of severe depression can be mistaken for symptoms of 

Alzheimer’s disease.                                          
True False 

21. Alzheimer’s disease is one type of dementia.                        True False 

22. Trouble handling money or paying bills is a common early symptom of 

Alzheimer’s disease.                                         
True False 

23. One symptom that can occur with Alzheimer’s disease is believing that 

other people are stealing one’s things.                             
True False 

24. When a person has Alzheimer’s disease, using reminder notes is a crutch 

that can contribute to decline.                                   
True False 

25. Prescription drugs that prevent Alzheimer’s disease are available.       True False 

26. Having high blood pressure may increase a person’s risk of developing 

Alzheimer’s disease.                                         
True False 

27. Genes can only partially account for the development of Alzheimer’s 

disease.                                                  
True False 

28. It is safe for people with Alzheimer’s disease to drive, as long as they 

have a companion in the car at all times.                        
True False 

29. Alzheimer’s disease cannot be cured.                               True False 

30. Most people with Alzheimer’s disease remember recent events better than 

things that happened in the past.                                   
True False 
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Dementia Care Attitude Scale 

  

Directions: Rate each of the following statements by ticking the response that reflects 

your opinion. 

 

  A (1)              B (2)        C (3)        D (4)            E (5) 

Strongly Disagree    Disagree      Neither      Agree        Strongly Agree 

 

1. Providing a diagnosis is usually more helpful than harmful.    
A 

1 

B 

2 

C 

3 

D 

4 

E 

5 

2. Managing dementia is more often frustrating than rewarding.  1 2 3 4 5 

3. Much can be done to improve the quality of life of people with 

dementia.                                      
1 2 3 4 5 

4. Dementia is best diagnosed by specialist services.        1 2 3 4 5 

5. It is better to talk to the patient in euphemistic terms.    1 2 3 4 5 

6. Families would rather be told about their relative’s dementia as 

soon as possible.                                  
1 2 3 4 5 

7. The primary care team has a limited role to play in the care of 

people with dementia.                                     
1 2 3 4 5 

8. Much can be done to improve the quality of life of carers of 

people with dementia.                                
1 2 3 4 5 

9. Patients with dementia can be a drain on resources with little 

positive outcome.                                   
1 2 3 4 5 

10. There is little point in referring families to services as they do 

not want to use them.                                      
1 2 3 4 5 

British Journal of Nursing, 2003,12 (17), Michelle Bryans, John Keady, Steve 

Turner, Jane Wilcock, Murna Downs, Steve Iliffe. An exploratory survey into primary 

care nurses and dementia care, 1029-1037.  

Copyright © 2003, MA Healthcare Limited. 
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Dementia Care Attitude Scale DCAS  
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