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Abstract
Introduction: Valid assessments of quality of life (QoL) and cognition are important in caring 
for individuals with severe dementia; there is an urgent need for validated assessment tools 
for specific populations. This study aimed to develop and validate Chinese versions of the 
Quality of Life in Late-Stage Dementia (QUALID-C) scale and the Cognitive Test for Severe 
Dementia (CTSD-C) for Chinese older adults. Methods: This was a cross-sectional validation 
study comprised of 93 Chinese older adults with severe dementia recruited from 6 residential 
homes. The content and cultural validity of the QUALID-C and CTSD-C were evaluated by a 
7-member expert panel, and interrater reliability, test-retest reliability, internal consistency, 
concurrent validity, and factorial structure were examined. Results: The QUALID-C showed 
acceptable internal consistency (Cronbach α = 0.65), good interrater reliability (intraclass cor-
relation coefficient [ICC] = 0.99), and good test-retest reliability (ICC = 0.96). Principal com-
ponent analysis yielded 3 factors; the items loaded on the factors were comparable to those 
in previous studies and suggested the scale’s multidimensionality to measure QoL. The CTSD-
C showed satisfactory internal consistency (Cronbach α = 0.862), good interrater reliability 
(ICC = 0.99), and good test-retest reliability (ICC = 0.958). Principal component analysis yield-
ed 3 factors; the items loaded on factors 1 and 2 resembled the items of the automatic re-
sponse and attentional control factors of the original study. Conclusion: The QUALID-C and 
the CTSD-C are reliable and valid scales to measure the QoL and cognitive functions of Chi-
nese older adults with severe dementia. These assessments can be utilized to evaluate the 
effectiveness of treatment and future research work. © 2020 The Author(s)
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Introduction

Rapidly ageing populations and an increasing dementia prevalence are global concerns. 
In Hong Kong, the population aged 60 years or older was reported to have increased to 
1,351,000 (19.2%) in 2011 and is projected to be nearly 3 million by 2039 [1]. Further, the 
number of people older than 60 years with dementia is predicted to increase from 103,433 
in 2009 to 332,688 in 2039 [2].

Epidemiological studies suggest that approximately 20–40% of people with dementia 
are in the severe stage [3, 4]. Although the average survival time of people older than 65 years 
ranges from 4 to 8 years after being diagnosed with Alzheimer’s dementia, some patients may 
live up to 20 years. Care costs also increase dramatically from the mild stage to the severe 
stage, and the latter stage may account for 70–80% of the total care costs [5].

The significant prevalence, marked functional impairment, care burden, and cost related 
to severe dementia make it a vital healthcare issue [5]. Reliable and valid assessments for 
quality of life (QoL) and cognitive function are essential for clinical utility and evidence-based 
practice for people with severe dementia. 

QoL is a multifaceted concept that covers subjective experiences and objective criteria 
[6–9]. In people with dementia, QoL encompasses cognitive function, psychosocial well-
being, social interaction, and activities of daily living [10]. Severe loss of cognitive and language 
functions poses difficulties for assessing subjective experiences in late-stage dementia [11]. 
Most existing dementia-specific QoL scales are designed for mild to moderate stages and may 
be inapplicable to people with severe dementia [12].

The Quality of Life in Late-Stage Dementia (QUALID) scale was specifically developed to 
assess QoL in severe dementia [13]. It takes 5–10 min to complete and is rated based on observable 
behaviours of people with severe dementia. It has good psychometric properties [13, 14] and has 
been translated into different languages and validated in several countries [15–18].

Cognitive tests for severe dementia should be based on performance and assess simple 
reactions [3, 19], cover different cognitive domains, focus on residual abilities, and be sensitive 
enough to capture cognitive changes in people with severe dementia. Furthermore, the admin-
istration time should be short, so that it is tolerated by people with severe dementia [3].

The Severe Impairment Battery (SIB) takes 30 min to complete and may not be feasible 
for people with severe dementia [20, 21]. The SIB short version takes 10–15 min and requires 
specialized training and equipment [22]. Another cognitive test, i.e., the Severe Mini-Mental 
Stage Examination, can be administrated in 5 min without special equipment; however, it 
may not be sensitive enough to measure cognitive changes [23]. The Cognitive Test for Severe 
Dementia (CTSD) takes approximately 10 min to administer and does not require special 
equipment [24]. It has been shown to significantly correlate with other cognitive assessments 
and can reliably capture cognitive changes in severe dementia over time [18, 24].

Although having valid outcome measures when caring for people with severe dementia 
is of increasing importance, no such instruments are available in Hong Kong. Therefore, an 
urgent need exists to create reliable and valid tools locally. The present study aimed to develop 
and examine the psychometric properties and factorial structures of the Chinese versions of 
the QUALID (QUALID-C) and the CTSD (CTSD-C).

Materials and Methods

Participants
This was a cross-sectional study. Different types of residential homes from the list of “resi-

dential care homes for older people” of the Social Welfare Department were invited to collaborate 
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and recruit eligible participants by convenience sampling. Participants were from 6 different resi-
dential homes (i.e., 2 private, 2 self-financed, and 2 subsidized homes) located in 3 territories. 
Eligible participants: (1) were aged 65 years or older, (2) had a documented medical diagnosis of 
a major neurocognitive disorder (dementia) according to the Diagnostic and Statistical Manual of 
Mental Disorders V [25], and (3) had severe dementia, with a Chinese Clinical Dementia Rating 
(CCDR) of 3 [26, 27]. Exclusion criteria were: (1) severely impaired consciousness, (2) blindness, 
(3) deafness, or (4) diagnosis of bipolar affective disorder or schizophrenia.

Procedure
After receiving permission from the original authors of the QUALID and the CTSD, 2 inde-

pendent occupational therapists (OT) with related work experience performed double trans-
lations. They were both fluent in Chinese and English. The OT was blind to the original versions 
when performing backward translations. Backward translations of the QUALID-C and the 
CTSD-C were sent to the original authors for verification. In forward translation of the CTSD, 
1 of 3 terms, i.e., “cherry blossom” in question 4, was changed to “peach blossom,” due to 
cultural relevancy, and the original author agreed to the change. The content validity of the 
Chinese versions of both instruments was examined by a 7-member expert panel of geriatric 
psychiatrists, OT, and a social worker with more than 20 years of relevant work experience. 
These experts rated the relevance and representativeness of the QUALID-C and the CTSD-C 
for assessing the cognitive function and QoL of Chinese older adults with severe dementia via 
self-report questionnaires. The panel members’ comments, suggestions, and ratings justifica-
tions were recorded. 

Four OT (raters), including the principal investigator, went to each residential home to 
collect data and administer all instruments. Participant demographic and clinical data were 
retrieved by caseworkers from case files at each residential home. Participants were assessed 
using the CTSD-C and the Chinese (Cantonese) version of the Hierarchic Dementia Scale 
(CV-HDS) [28, 29] to examine the concurrent validity of the CTSD-C participants’ caregivers 
were interviewed to complete the QUALID-C and the Chinese version of the Quality of Life in 
Alzheimer’s Disease (CQOL-AD) scale [30] to evaluate the concurrent validity of the QUALID-C. 
To examine the interrater reliability of the CTSD-C and the QUALID-C, participants and their 
caregivers were assessed by one OT and rated by another OT simultaneously. To evaluate 
both assessments’ test-retest reliability, participants and caregivers were reassessed within 
10 days after the first administration by the same rater. The data collection period was 
between January and July 2019. 

Instruments
The QUALID [13] is a proxy-rated scale comprising 11 items on observable moods and 

behaviours. Answers are rated on a 5-point scale, based on occurrences in the prior week. The 
maximum score is 55; lower scores indicate a better QoL [13].

The CTSD [24] comprises 13 items across 7 cognitive domains, i.e., orientation, memory, 
language, visuospatial, praxis and frontal function, and social interaction. The maximum 
score is 30; higher scores indicate better cognitive function [24].

The CQOL-AD scale [30] comprises 13 items measuring aspects of mental and physical 
health, interpersonal relationships, and overall QoL. The maximum total score is 52; higher 
scores indicate a better QoL. Patient and caregiver versions are available [30]. This study used 
the caregiver version, as participants had severe-stage dementia.

The CV-HDS is a cognitive assessment validated in Hong Kong with satisfactory psycho-
metric properties. It comprises 20 questions and 9 cognitive areas, i.e., attention, orientation, 
memory, perception, calculation, language, praxis, and spatial and prefrontal function. The 
maximum total score is 200; higher scores indicate better cognitive function [28].
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Data Analysis
Statistical analyses were performed using IBM SPSS version 23.0. Descriptive statistics 

were used to analyse the expert panel’s ratings in evaluating content validity. Any item rated 
as “good” or “very good” by 70% of the experts was regarded as relevant and representative, 
while items below 70% were reviewed by the panel for further revision. As 70% agreement 
represented the majority opinion on the panel, it was considered safe to accept the items [29].

Intraclass correlation coefficients (ICC) were used to calculate the test-retest and inter-
rater reliabilities of the QUALID-C and the CTSD-C [31]. ICC ranging from 0.80 to 1.00 were 
regarded as perfect, those ranging from 0.60 to 0.79 were almost perfect, and those ranging 
from 0.40 to 0.59 were adequate; coefficients < 0.40 were inadequate [32]. Cronbach α was 
used to examine the 2 scales’ internal consistency. Pearson correlation coefficients were used 
to evaluate concurrent validity between the QUALID-C and the CQOL-AD and the CTSD-C and 
the HDS-CV. Principal component analysis (PCA) was used to examine both instruments’ 
factor structures. The number of components was based on the criteria of an eigenvalue 
above 1 and factor loading > 0.4 [33].

Results

Translation and Content Validity of the QUALID-C and CTSD-C
All expert panel members rated the overall QUALID-C as “very good” or “good” for local 

application. Additionally, 74–100% of the panel members rated all 11 items as having “very 
good” or “good” relevance and representativeness. Six of the 7 panel members rated the 
overall CTSD-C as “very good” or “good” when applied locally. Further, 74–100% of the panel 
members rated all 13 items as having “very good” or “good” relevance and representativeness. 

Participants and Score Distribution
The mean age ± SD of the 93 participants was 88.01 ± 7.9 years, ranging from 65 to 104 

years; 84 were women (90%). The mean number of years of education was 2.75 ± 4.4, ranging 
from 0 to 16 years. All of the participants scored 3 on the CCDR. Of the participants, 64.5% 
were diagnosed with Alzheimer disease (n = 60), 10.8% with vascular dementia (n = 10), and 
24.7% with nonspecific dementia (n = 23). The distribution of QUALID-C scores was slightly 
skewed left; the distribution of CTSD-C scores was slightly skewed right (Table 1).

Psychometric Properties of the QUALID-C
The Cronbach α coefficient estimated the internal consistency of the QUALID-C for all of 

the participants to be 0.650. The item-total correction was 0.2 or higher for all items except 
“appears calm and comfortable” (α = 0.157) and “enjoys eating” (α = 0.114). The α value did 
not increase significantly with the removal of any item from the analysis. Concurrent validity 
between QUALID-C and CQOL-AD total scores was significant (Pearson coefficient = –0.525; 
p < 0.001). The ICC between raters for total scores and individual items were significant. The 
test-retest reliability for total scores as measured by the ICC was significant. The ICC was 
significant for all items except “appears sad” and “cries” (Table 2).

QUALID-C Factor Analysis
PCA of the QUALID-C yielded 3 factors accounting for 56.4% of the variability (Table 3). Factor 

1 contained 4 items (“appears sad”, “appears calm and comfortable”, “verbalization suggests 
discomfort”, and “being irritable and aggressive”), factor 2 contained 4 items (“smiles”, “enjoys 
touch/being touched”, “enjoys eating”, and “enjoys social interaction”), and factor 3 contained 3 
items ("cries”, “facial expression of discomfort”, and “appears physically uncomfortable”). 
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QUALID-C score CTSD-C score

Mean score ± SD (range) 22.34±5.76 (12–39) 16.06±7.52 (2–30)
Skewness 0.73 –0.47
Kurtosis 0.53 –0.79
Floor effect, % 0.00 0.00
Ceiling effect, % 0.00 1.10

Table 2. Reliability of ICC

Interrater 
reliabilitya 
(n = 63)

Test-retest 
reliabilityb 
(n = 28)

Total score 0.990** 0.872**
Individual item

Smiles 0.991** 0.584*
Appears sad 0.986** 0.437
Cries 0.951** 0.436
Facial expression of discomfort 0.996** 0.803**
Enjoys touch/being touched 0.982** 0.883**
Appears calm and comfortable 0.993** 0.590*
Appears physically uncomfortable 0.996** 0.832**
Verbalization suggests discomfort 0.994** 0.670*
Being irritable and aggressive 1.000** 0.572*
Enjoys eating 1.000** 0.740*
Enjoys social interaction 0.964** 0.399

a ICC based on a two-way random-effects model. b ICC based on a two-way mixed model. * p < 0.05. ** p < 
0.001.

Table 3. Factor analysis of the QUALID-C (PCA with varimax rotation)

Item Factor

1 2 3

Smiles 0.088 0.652 0.285
Appears sad 0.595 0.132 0.053
Cries 0.122 0.018 0.541
Facial expression of discomfort 0.549 0.093 0.564
Enjoys touch/being touched 0.327 0.708 –0.372
Appears calm and comfortable 0.592 –0.392 0.129
Appears physically uncomfortable 0.255 –0.063 0.748
Verbalization suggests discomfort 0.715 0.064 0.276
Being irritable and aggressive 0.741 0.074 0.163
Enjoys eating –0.257 0.686 0.268
Enjoys social interaction 0.138 0.769 –0.289
Cronbach α coefficient 0.67 0.65 0.57
Eigenvalue 2.88 2.21 1.11
Explained variance, % 26.20 20.10 10.10

Bold type denotes significance. PCA, principal component analysis; QUALID-C, Chinese Version of Quality 
of Life in Late-Stage Dementia.

Table 1. Total score distribution 
of the QUALID-C and the CTSD-C
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Psychometric Properties of the CTSD-C
The internal consistency for all of the participants, estimated by Cronbach α, was 0.862. 

The α value of all individual items was between 0.317 and 0.764. The concurrent validity 
between CTSD-C and CV-HDS total scores was significant (Pearson coefficient = 0.858; p < 
0.001). The ICC between raters on total scores and all individual items were significant. The 
test-retest reliability for total scores and all individual items was also significant (Table 4).

CTSD-C Factor Analysis
PCA of the CTSD-C yielded 3 factors accounting for 65.13% of the variability (Table 5). 

Factor 1 contained 9 items (“greeting”, “giving one’s name”, “repetition”, “naming objects”, 
“immediate memory”, “using items”, “naming colours”, “naming vegetables”, and “follow 
simple instructions”), factor 2 contained 3 items (“clock reading”, “coping a square”, and 
“writing one’s own name”), and factor 3 contained the item “date of birth”.

Discussion

This study examined the psychometric properties and factorial structure of the QUALID-C 
and the CTSD-C. Consistent with previous findings, the results showed that both of the instru-
ments had good reliability and validity, thus indicating the Chinese translations of both scales 
were accurate. 

Scores of both the QUALID-C and CTSD-C showed a relatively normal distribution. The 
proportions of participants who scored at the minimum or maximum were low, suggesting 
that the scales did not have floor or ceiling effects [33].

The internal consistency of the QUALID-C was moderate in this study, which was slightly 
lower than the results for other versions of the QUALID [13, 16–18]. In this study, the items 
“enjoys eating” and “appears calm and comfortable” showed a low item-total correlation; 

Interrater 
reliabilitya

(n = 43)

Test-retest 
reliabilityb

(n = 34)

Total score 0.996** 0.964**
Individual item
Greeting 0.845** 0.854**
Giving one’s name 0.841** 0.825**
Date of birth 1.000** 0.597**
Repetition 0.995** 0.715**
Naming objects 1.000** 0.704**
Immediate memory 1.000** 0.813*
Clock reading 1.000** 0.543*
Using items 0.997** 0.708**
Naming colours 0.974** 0.691**
Naming vegetables 0.986** 0.825**
Follow simple instructions 1.000** 0.863**
Copying a square 0.974** 0.974**
Enjoys social interaction 1.000** 0.876**

a ICC based on a two-way random-effects model. b ICC based on a 
two-way mixed model. * p < 0.05. ** p < 0.001.

Table 4. Reliability of the CTSD-C 
by ICC
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“enjoys eating,” “cries,” and “being irritable and aggressive” have been shown to have a low 
item-total correlations in previous studies [13, 17, 34]. The variations reported in different 
studies might be due to the different study populations. 

Consistent with previous findings, the QUALID-C was shown to have good interrater and 
test-retest reliability for total scores. Concurrent validity between the QUALID-C and the 
CQOL-AD was moderate, as they were originally designed for different dementia severity 
levels. 

PCA of the QUALID-C resulted in 3 factors with acceptable Cronbach α coefficients, 
suggesting the scale measures various QoL domains. The items loaded on 3 factors, and the 
total explained variability in this study was similar to the findings of Spanish and Norwegian 
studies [15, 17, 35]. In the present study, factor 2 included the same items as the factor “social 
interaction” in the Spanish study [17] and the factors “comfort” and “well-being” in 2 
Norwegian studies [15, 35]. 

The CTSD-C showed good internal consistency and good interrater and test-retest reli-
ability, in line with the original study’s results [18, 24]. Additionally, the CTSD-C was signifi-
cantly correlated with the HDS-CV. 

PCA of the CTSD-C resulted in 3 factors with acceptable Cronbach α coefficients. Items 
included in factor 1 were categorized as “low difficulty” in comparison to the items of 
factor 2 [18, 36]. These items required fewer attentional resources, i.e., the “automatic 
response” factor, and are expected to deteriorate in late-stage dementia. The findings of 
this study were consistent with previous observations. Autobiographical memory included 
recall or reorganization of participants’ own names, comprehension of simple commands, 
naming primary colours, and repetition, which tend to be well-preserved until the later 
stage of dementia [18, 36]. Items loaded on factor 2 were categorized as “controlled infor-
mation processing” and regarded as relatively difficult items. Item 3, i.e., “date of birth,” 
emerged as a new factor in this study, and 78.5% of the participants failed to answer this 
question. It may be that recalling one’s date of birth involves semantic memory, which 

Item Factor

1 2 3

Greeting 0.665 0.159 0.010
Giving one’s name 0.846 0.381 –0.109
Date of birth 0.172 0.243 0.843
Repetition 0.764 0.473 0.083
Naming objects 0.773 0.544 –0.205
Immediate memory 0.613 0.575 0.288
Clock reading 0.501 0.708 –0.406
Using items 0.843 0.465 0.079
Naming colours 0.663 0.531 –0.389
Naming vegetables 0.719 0.642 0.169
Follow simple instructions 0.792 0.320 0.002
Copying a square 0.302 0.809 0.105
Writing one’s own name 0.295 0.768 0.196
Cronbach α coefficient 0.87 0.72 0.88
Eigenvalue 5.74 1.56 1.17
Explained variance, % 44.17 11.97 8.99

Bold type denotes significance. PCA, principal component analysis; 
CTSD-C, Chinese version of Cognitive Test for Severe Dementia.

Table 5. Factor analysis of the 
CTSD-C (PCA with promax 
rotation)
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declines in the early stage of dementia. Moreover, Chinese older adults have a unique 
culture and traditionally mark their age by the lunar calendar. Many older adults do not 
know their exact date of birth and only have their birth year on their Hong Kong identity 
cards. 

Factors 1 and 2 identified in this study resembled the 2 factors “automatic response” and 
“attentional control” reported in the original study [18]. The item “clock reading” was catego-
rized under automatic response in the original study [18] but categorized as “attentional 
control” in this study and the study conducted by Choe et al. [37]. The differences reported 
may be due to differences in the recruited samples, such as a larger sample size (n = 232), 
with participants having a higher education level (mean years of education = 10 years) in the 
original study and participants recruited from hospital settings [18].

Some limitations should be addressed. The nonrandom selection of participants (rather 
small sample size) and the cross-sectional design may limit the results’ generalizability. 
Nevertheless, the participants are recruited from different types of residential homes located 
in 3 territories, which enhances the representativeness. To the best of our knowledge, the 
QUALID-C and the CTSD-C are the first locally validated assessments to specifically measure 
QoL and cognitive function, respectively, for Chinese older people with severe dementia. The 
findings of the present study indicate that the QUALID-C and the CTSD-C are valid and reliable 
scales to evaluate QoL and cognitive function in Chinese older adults with severe dementia. 
They can be useful to evaluate the effectiveness of treatment in future research.
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