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Abstract
The large proportion of people living in residential aged care services with dementia
necessitates that any instrument used to measure quality of care is meaningful and prac-
tical to be completed by this group. This study assessed the external validity of using the
Consumer Choice Index Six Dimension (CCI-6D) instrument to assess quality of care in a
large sample of people living in residential aged care, including those with dementia.
We applied the CCI-6D with 446 residents along with a range of measures of clinical
and functional status and a measure of dementia-specific quality of life, the Quality of
Life in Alzheimer’s Disease (QOL-AD). Resident’s cognitive abilities ranged from no
evidence of cognitive impairment through to severe dementia. A high proportion of
participants reported they felt very at home in their own room (82%, N = 367), while a
lower proportion reported they could undertake meaningful activities that made them
feel valued often (37%, N = 163). We identified moderate correlations between quality
of care and quality of life, as measured through the QOL-AD utility score. Those with
moderate dementia were significantly more likely to report poorer quality of care than
those with no or mild dementia. This study provides further evidence for the use of the
CCI-6D instrument to assess quality of care from the perspective of the individual receiv-
ing care even among those with living with dementia. Residents living with moderate
dementia reported lower quality of care than those living with mild or without dementia,
indicating the risks of poor care quality among this group.
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Introduction
Researchers, health professionals, policy makers and administrators have been grap-
pling with how to measure quality of care for some time, and there remains no
agreed ‘gold standard’ for measurement in the long-term care setting
(Donabedian, 1985; Mor, 2007; Burke and Werner, 2019). Useful models and fra-
meworks exist to help describe and identify key components to consider in the
measurement of quality care, such as the Donabedian model (Donabedian,
1985). The model proposes that indicators of the quality of care can be divided
into three categories including the ‘structure’ of care (e.g. the organisational struc-
ture and governance of the services), ‘process’ of care (e.g. the processes undertaken
to provide care) and the ‘outcomes’ of care (e.g. the effect of the care on the recipi-
ent). Concerns have been raised that ‘structural’ indicators are crude measures of
care quality, and focus has shifted to measuring the ‘process’ and ‘outcomes’ of
care (Noelker and Harel, 2000).

When measuring ‘process’ or ‘outcome’ quality of care indicators, a number of
different approaches and measures also exist. The Minimum Data Set set of quality
indicators, developed in the United States of America (USA), is one example of
‘process’ and ‘outcome’ quality of care drawn from mandated routinely collected
resident assessment data (Zimmerman, 2003). Measures drawn from resident
assessment data have advantages in offering value for money and streamlining sys-
tems through repurposing data that are already being collected. However, such
measures are often focused on clinical indicators, such as prevalence of falls,
inappropriate medications, weight loss and use of physical restraints. Whilst
important aspects of quality of care, relying on assessment data neglects other
aspects of care provided to residents, such as the quality of the care environment
and how well it supports the quality of life of residents.

Measuring and valuing the quality of care experience and the quality of life of
residents have become increasingly important endeavours. This is especially true
among the large numbers of people living with dementia in residential aged care,
as without a cure for dementia and few effective pharmacological therapies
available, best practice treatment focuses on managing the symptoms of the
condition at an individual level, through psychosocial and supportive interventions
(Laver et al., 2016). Supportive models of care such as person-centred care have
been proposed, which refer to certain principles which underpin the approach to
caring for people with dementia (Kitwood and Bredin, 1992; Edvardsson et al.,
2008). This includes acknowledging the human value of people living with
dementia, their individuality, prior life experiences and perspectives in care
(National Institute for Health and Social Care Excellence, 2018). Implementing
this approach into such a large and complex system as long-term care for older
people is a challenge, but practical models exist, including larger-scale organisation-
wide approaches such as the ‘Green House’ model (Zimmerman et al., 2016), or
changes to the physical environment of the facilities (Castle, 2010). While the
evidence on the benefits of these models of care is still variable, studies have indi-
cated that measuring these psychosocial and environmental components of how
care is provided is important for residents, in addition to clinical aspects of the
quality of care (Kane et al., 2007; Anderiesen et al., 2014; Milte et al., 2016; Dyer
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et al., 2018). Broadening the quality of care indicators used in the sector to include
‘process’ and ‘outcome’ indicators which include the voice of the resident them-
selves will be crucial to this endeavour.

However, choosing a quality of care indicator for self-report by residents, includ-
ing those living with dementia, is not a straightforward task. A recent systematic
review identified 29 self-report quality-of-life instruments which had been used
in aged care, but of those only seven were designed for use with people living
with dementia (Siette et al., 2021). Whilst several quality-of-life measures, including
the DEMQOL and the Quality of Life in Alzheimer’s Disease (QOL-AD), have been
developed and validated in populations of older people with dementia, very few
process-focused quality of care measures have been developed for application in
residential aged care (Cleland et al., 2021; Vassimon-Barroso et al., 2021). Those
that have been developed have not tended to include the voices of residents them-
selves during the process. A further challenge to measuring quality of care from the
perspective of the person within the residential care sector is the high prevalence of
dementia. Over half of aged care residents in Australia have a diagnosis of demen-
tia, which is itself a likely underestimate of the true prevalence due to known under-
diagnosis (Australian Institute of Health and Welfare, 2020).

Crucially, understanding and measuring quality of care could be used as a way to
drive improvements within the long-term care system, as a way for providers to
identify areas of care which need improvement, and quantify improvements
made when new models of care or interventions are implemented (Castle, 2010).
Sharing information on the quality of care provided within facilities with the gen-
eral public more broadly could also help older people and their families make more
informed decisions about where they would like to live when choosing a residential
aged care service (RACS). Therefore, reliable and meaningful measurement of qual-
ity of care is the foundation for a range of mechanisms of improvement in the sys-
tem. Significantly, only a few studies have investigated the relationship between the
quality of care residents receive and their level of cognitive impairment. Two pre-
vious studies have indicated that there is a negative relationship between quality of
care and cognitive impairment, and that the relationship varies between facilities,
indicating that quality of care for people with cognitive impairment is modifiable
(Bravo et al., 1999; Nazir et al., 2011). Neither of these studies used self-report mea-
sures from the person living in care themselves.

In response to these unique pressures and needs, a measure of the quality of care
of residential long-term care services has been designed to be undertaken by resi-
dents themselves, the CCI-6D instrument (Milte et al., 2019). This instrument was
developed from the ground up with the opinions of people living with dementia
and their family members, and as such reflects their perceptions of what good qual-
ity of care within a residential aged care facility entails. The instrument is unique in
its focus on quality of care from the perspective of the person, where quality of care
is defined by six dimensions reflecting the physical and social care environment.
These six dimensions were drawn from the perceptions of people living with
dementia and what they considered to be important for a high-quality care
home. They are the (a) time staff spend attending to individual care recipient
needs (Care Time), (b) home-like and non-institutional shared spaces in the
RACS (such as dining rooms or sitting rooms) (Shared Spaces), (c) home-like
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and non-institutional room of the person’s own (Own Room), (d) easily accessible
outside and garden spaces (Outside and Gardens), (e) support for participation in
meaningful activities (Meaningful Activities), and (f) flexibility in the time that care
activities are undertaken (Care Flexibility).

An important component of the development of a new instrument such as the
CCI-6D is consideration of the validity of the measure in different settings and with
different populations. The CCI-6D measure has demonstrated good content and
construct validity during its development among a small sample of 68 residents
including a majority (44) without cognitive impairment, and a minority (only
24) with mild or moderate cognitive impairment answering on their own behalf,
as well as a larger sample (185) family members answering on behalf of residents
with more severe cognitive impairment (Milte et al., 2019). The measure has a
weighted scoring algorithm developed (Milte et al., 2018) and has been applied
in practice to understand the quality of care of home-like clustered domestic and
standard residential care in Australia which included 541 participants with the
CCI-6D self-completed by 150 residents (including 57 with cognitive impairment
and 93 participants without cognitive impairment) (Gnanamanickam et al., 2019).

However, its external validity in a large-scale sample of residents of a large range
of cognitive abilities (including severe dementia) has not been tested before.
Understanding in detail the validity of an instrument for measuring quality of care
self-reported by residents themselves, including those with different levels of cognitive
impairment, is critical for the widespread application (i.e. generalisability) of the
measure in quality assessment programmes for long-term care systems. Therefore,
the aim of this study was to assess the external validity in terms of assessing conver-
gent and known-group validity of the CCI-6D measure in a new sample of residents
which includes a large proportion of residents with cognitive impairment.

This paper will focus on providing further evidence in a new sample for using
the CCI-6D for self-completion in practice in a large sample of residents including
a significant proportion with cognitive impairment and including evidence for the
construct validity of the dimensions of the CCI-6D and the preference weighted
scoring algorithm among this group. We have a number of expected relationships
between the CCI-6D and other socio-demographic and clinical variables. The asso-
ciations presented were tested systematically using the approach as described below
(Table 1).

Where the hypothesised relationships are upheld, this provides evidence of the
construct validity of the CCI-6D overall, and the preference weighted scoring algo-
rithm (for which the validity has not been separately assessed previously). Secondly,
where the hypothesised relationships hold across different severity levels of demen-
tia, this provides important new evidence that the measure is valid across the range
of people living with dementia and cognitive impairment in residential aged care.

Methods
This study is part of a larger study aiming to investigate the health outcomes and
frailty status of older people living in residential aged care over a three-year period
(Jadczak et al., 2021). The methods have previously been described in detail for the
larger study, but will be briefly described below. The study received approval from
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Table 1. Variables included and expected associations

CCI-6D
dimension
or score

Variables and expected associations

Dementia
Overall quality of life and self-concept Psychosocial wellbeing Physical impact of ageing

Dementia
severity
(Dementia
Severity
Rating Scale)

Overall
dementia-related
quality of life
(QOL-AD utility

score)

Self-concept
(QOL-AD item
of Whole Self)

Life as a
whole

(QOL-AD
item of Life

as a
Whole)

Living
situation
(QOL-AD
item of
Living

Situation)

Mood
(QOL-AD
item of
Mood)

Fun
(QOL-AD
item of
Fun) Age

Physical
function
(Katz ADL
Scale)

Physical
health
(QOL-AD
item of
Physical
Health)

Care Time − + + + None + None − − None

Shared
Spaces

− + None + + + None − − None

Own Room − + None + + + None − − None

Outside and
Gardens

− + None + + + None − − +

Meaningful
Activities

− + + + None + + − − +

Care
Flexibility

− + None + None + None − − None

Index score − + + + + + + − − +

Notes: ‘+’ indicates the variables are expected to exhibit a positive relationship; ‘−’ indicates the variables are expected to exhibit a negative relationship; ‘None’ indicates there is expected to be
no relationship between the variables. CCI-6D: Consumer Choice Index Six Dimension. QOL-AD: Quality of Life in Alzheimer’s Disease.
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the University of Adelaide Human Research Ethics Committee, the South
Australian Department for Health and Wellbeing Human Research Ethics
Committee, the Department of Human Services External Request Evaluation
Committee, and was registered with the Monash University Human Research
Ethics Committee. All residents (or their substitute decision maker) provided writ-
ten informed consent.

Participants

Older people living in 12 RACS (all belonging to one aged care provider) across
South Australia were invited to participate. They were eligible if they were perman-
ent residents who had been living in the facility for at least eight weeks. Residents
who were medically unstable, currently receiving end-stage palliative care or not
fluent in English were excluded. Where possible, informed consent was sought
from the residents themselves to participate. The ability of the resident to provide
informed consent was assessed. Where residents were not able to consent to the
study on their own behalf (due to severe cognitive impairment as indicated by a
Psychogeriatric Assessment Scale cognitive assessment score≥ 16, or less com-
monly via information or judgement of clinical staff members), consent was sought
from a substitute decision maker (e.g. a family member or close friend). For the cur-
rent study, only the reports of residents who completed the questionnaires on their
own behalf are included.

Data collection

Trained registered research nurses collected data from residents, their service
records and nurses on site with good knowledge of the resident during the period
March to October 2019.

The quality of care provided was assessed using the CCI-6D instrument (Milte
et al., 2019). The CCI-6D is a six-item instrument designed to measure quality of
care across six domains identified as important for people with dementia living in
RACS. The CCI-6D has a scoring algorithm which can be applied based on the pre-
ferences of a sample of residents living in RACS, providing a score between 0 and 1,
where 0 indicates the worst possible quality of care and 1 indicates the best possible
quality of care (Milte et al., 2018).

Data collected from service records included socio-demographic information,
weight and height of the resident. Activity of daily living (ADL) status was assessed
using the Katz ADL Scale where a score of 6 indicates full function, 4 indicates
moderate impairment and a score of 2 or less indicates severe functional impair-
ment (Katz et al., 1963). The frailty status of the residents was assessed using the
Frailty Index, which is a 60-item index constructed from the baseline characteristics
of the residents using a standard methodology as described previously (Jadczak
et al., 2021). Variables included in the index included items relating to co-morbid
conditions, deficits in ADL and functioning, nutritional status, pain and dementia
severity. The index is scored such that where a resident experiences a deficit, the
Frailty Index variable is coded as 1 (and 0 for where the resident does not experi-
ence that deficit), divided by the total number of Frailty Index variables available;
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scores fall between 0 and ≤0.1 (non-frail), >0.1 and ≤0.2 (vulnerable), >0.21 and
<0.45 (frail) and ≥0.45 (most frail). The severity of dementia experienced by the
residents was assessed using the 12-item Dementia Severity Rating Scale (DSRS)
(Clark and Ewbank, 1996). Scores can be categorised as no dementia (0–11),
mild dementia (12–18), moderate dementia (19–36) and severe dementia (37–54)
(Moelter et al., 2015). The Personal Wellbeing Index is used to assess quality of
life across seven domains: standard of living, health, achieving in life, relationships,
safety, community-connectedness and future security (International Wellbeing
Group, 2013). Scores range from 0 to 70 with higher scores indicating higher sat-
isfaction. Quality of life was also assessed using a dementia-specific quality-of-life
instrument, the Quality of Life in Alzheimer’s Disease (QOL-AD) (Logsdon
et al., 2002). While a range of potential quality-of-life instruments are available
which could be used, well-known measures such as the EQ-5D-5L, or Short
Form (SF-12 or SF-36) suite of measures (Brazier et al., 2017) are often focused
narrowly on health status, despite quality of life encompassing a larger range of
potential domains, including psychosocial wellbeing, relationships or engagement
with broader society. These measures are also often developed using expert opinion
or with members of the general population, who may also have different opinions
about what is important to include in a quality-of-life measure, compared to older
people with lived experience of dementia or RACS. Relatively few have been applied
or validated for use in RACS, or with people living with dementia (Bulamu et al.,
2015; Cleland et al., 2019; Siette et al., 2021). The QOL-AD is one quality-of-life
measure which was developed specifically for use with people living with dementia,
which covers a range of domains identified to be of importance to people living
with dementia (e.g. social connection, environment, personhood, autonomy) as
well as physical health. Given the high proportion of people living with dementia
in residential aged care, a dementia-specific quality-of-life instrument was needed
for this study, and the QOL-AD is among the most widely used instrument for this
purpose (Ayton et al., 2021; Siette et al., 2021). Secondly, the QOL-AD covers a
diverse range of domains including psychosocial domains which were considered
to be relevant for the validation given the foundation of the CCI-6D in concepts
of person-centred care. The QOL-AD is also a ‘generic preference-based instru-
ment’, meaning it is also able to be used to generate a standardised outcome meas-
ure used in economic evaluations to consider the cost-effectiveness of health and
social care interventions called a quality-adjusted life year or QALY for short.
The QOL-AD utility score can be generated from five dimensions of the question:
physical health, mood, memory, living situation and ability to do things for fun,
valued with 1,999 members of the general population using a discrete choice
experiment, on a scale between 0 and 1, where 0 indicates a health state equal to
death and 1 indicates full health (Comans et al., 2020).

Statistical analysis

Descriptive statistics including frequency of responses across the categories for cat-
egorical variables and means and standard deviations or median and interquartile
range were estimated for continuous variables. Any differences in demographic and
clinical characteristics between the participants with and without a self-completed
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CCI-6D questionnaire was assessed using the Mann–Whitney U test for continuous
variables and the chi-squared test for categorical variables. The normality of the
distribution of the preference-weighted scores for the CCI-6D and QOL-AD
were assessed using the Shapiro–Wilk test, and the results rejected the hypothesis
that the utilities were normally distributed at the 5 per cent level. The responses
to the CCI-6D are presented for the entire sample and for the sample split accord-
ing to the Severity of Dementia in Respondents, as indicated by the DSRS split
according to the categories no dementia, mild dementia, moderate dementia and
severe dementia. The chi-squared test was used to determine differences in the
response to the CCI-6D items across the subgroups. The Kruskal–Wallis test was
used to compare the utilities for subgroups according to DSRS with pairwise com-
parisons undertaken with Bonferroni correction for multiple tests as appropriate.
The strength of the correlations between the individual items of the CCI-6D and
the QOL-AD and for the utilities of each instrument were assessed using the
Spearman correlation coefficients. Following Cohen, a correlation coefficient of
less than 0.3 was considered weak, 0.3–0.5 was considered moderate, 0.5–0.9 strong
and more than 0.9 very strong (Cohen, 1988). The distribution of the CCI-6D index
scores across the levels of the QOL-AD and vice versa were also explored using the
Kruskal–Wallis test with pairwise comparisons undertaken with Bonferroni correc-
tion for multiple tests as appropriate. Statistical analysis was undertaken using SPSS
version 27 (IBM Corp., Armonk, NY, USA).

Results
Sample demographics

In total, 446 residents living in aged care completed the CCI-6D measure and are
included in this analysis; 115 residents who did not self-complete a CCI-6D were
not included in this analysis.

Table 2 presents the demographic information for the 446 residents who com-
pleted a CCI-6D compared with the 115 residents who did not, usually because the
cognitive impairment of the resident was too severe to be able to self-respond to the
questionnaire (e.g. they were not able to utter words). For the participants who
completed a CCI-6D, the majority of the participants were female (73%, N =
327) and were born in Australia (77%, N = 345). The highest proportion were
aged between 85 and 94 (59%, N = 58.7), but significant proportions were also
aged between 75 and 84 (19%, N = 83) and 95 years and older (16%, N = 70). In
terms of cognitive impairment, the highest proportion (38.4%, N = 171) were
experiencing moderate dementia based on the DSRS category, while a significant
proportion were not experiencing dementia (30%, N = 132) or had mild dementia
(20.4%, N = 91). A small proportion (N = 51, 11.5%) of the 446 who completed the
CCI-6D were experiencing severe dementia. Of the 128 participants who partici-
pated in the study who were living with severe dementia, 51 (40%) completed
the CCI-6D themselves, while 77 (60%) were not able to complete the CCI-6D.
A high proportion of the participants were classified as frail and vulnerable
(84%, N = 370) (according to the Frailty Index), while 16.3 per cent (N = 72)
were classified in the ‘most frail’ category. When compared to those without a
self-completed CCI-6D, the participants were more likely to have a lower Body
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Table 2. Socio-demographic characteristics of participants

Characteristics With a complete CCI-6D Without complete CCI-6D

Frequencies (%)

Female 327 (73.3) 81 (72.6)

Age:

<65 1 (0.2) 1 (0.9)

65–74 30 (6.7) 4 (3.6)

75–84 83 (18.6) 25 (22.3)

85–94 262 (58.7) 64 (57.1)

95+ 70 (15.7) 18 (16.1)

Born in Australia 345 (77.4) 76 (67.9)

BMI category:

<18.5 17 (3.8) 8 (7.2)

18.5–24.9 165 (37.1) 58 (52.3)

25–29.9 145 (32.6) 26 (23.4)

>30 118 (26.5) 19 (17.0)

Katz ADL Scale category:

Full function (⩾4–6) 0 (0) 0 (0)

Moderate function (⩾2–4) 7 (1.6) 0 (0)

Severe limited (0–2) 439 (98.4) 112 (100)

Mean QOL-AD score (SD) 35.23 (6.30) 29.19 (5.89)

Median QOL-AD score (IQR) 36.00 (8) 29.00 (9)

DSRS category:

No dementia 132 (29.7) 2 (1.8)

Mild dementia 91 (20.4) 5 (4.5)

Moderate dementia 171 (38.4) 27 (24.3)

Severe dementia 51 (11.5) 77 (69.4)

Mean DSRS score (SD) 19.66 (12.02) 39.37 (0.98)

Median DSRS score (IQR) 18.00 (17) 42.00 (13)

Frailty Index category:

Frail and vulnerable 370 (83.7) 33 (29.7)

Most frail 72 (16.3) 78 (70.3)

Mean PWI score (SD) 55.8 (10.04) –

Mean PWI score (IQR) 58.00 (12) –

Notes: CCI-6D: Consumer Choice Index Six Dimension. BMI: Body Mass Index. QOL-AD: Quality of Life in Alzheimer’s
Disease. SD: standard deviation. IQR: interquartile range. DSRS: Dementia Severity Rating Scale. PWI: Personal Wellbeing
Index.
Significance level: p < 0.005, except gender and age.
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Mass Index (chi-squared, 12.806, p = 0.005), have a lower total score on
the QOL-AD (0.360, p≤ 0.001), lower level of cognitive impairment (0.526, p≤
0.001), and higher level of frailty (128.066, p≤ 0.001), but were similar in age,
the proportion of females and proportion of those born in Australia in the sample.

Responses to the CCI-6D items

Table 3 provides the responses to the CCI-6D for the entire sample, and for partici-
pants according to their level of cognitive impairment. A high proportion of partici-
pants reported that they felt very at home in their own room (82%, N = 367).
Responses to other items were more varied. For example, over half of the participants
reported that they could get access to outside and gardens whenever they wanted
(64.8%, N = 289), and they felt very at home in the shared spaces (61%, N = 272). A
lower proportion of participants reported that care staff were always able to spend
enough time attending to their individual needs (48.7%, N = 217), or that they
could do things that made them feel valued often (36.5%, N = 163). A large proportion
of the participants reported that the care routines were very flexible (51.3%, N = 229).

Testing of expected associations with dementia

Table 3 also provides the responses for the CCI-6D across categories of dementia
severity. As outlined in Table 1, we expected a negative relationship between quality
of care measured by the CCI-6D and the severity of dementia experienced by the
resident, as the increasing severity of dementia may make it more likely that
poor-quality care is delivered to the resident (Bravo et al., 1999). There was a sig-
nificant association between the DSRS categorisation and responses to the CCI-6D
items Shared Spaces ( p = 0.017), Own Room ( p = 0.007), access to Outside
and Gardens ( p = 0.001), Meaningful Activities ( p = 0.004) and Care Flexibility
( p = 0.012), with those with moderate or severe dementia more likely to report
poorer quality of care. For example, rare or occasional access to things to do that
made the person feel valued was more likely to be reported by those with moderate
(42.1%, N = 72) or severe dementia (31.4%, N = 16) than those without dementia
(19.7%, N = 26) or with mild (27.5%, N = 25) dementia.

Table 4 presents the CCI-6D index score for subgroups of participants split
according to severity of dementia as determined by the DSRS. The Kruskal–
Wallis test provided strong evidence of a significant difference in distribution across
the categories of cognitive impairment ( p≤ 0.001). Pairwise comparisons using the
Bonferroni correction for multiple tests indicated that the CCI-6D scores for the
moderate dementia group were significantly lower than for the mild dementia
group and the no dementia group ( p≤ 0.001). There were no significant differences
in CCI-6D scores between the other groups ( p > 0.05).

Testing expected associations with overall quality of life and self-concept

As outlined in Table 1, we expected a positive relationship between the overall score
of the QOL-AD and quality of care for each of the dimensions of the CCI-6D and
the overall CCI-6D weighted score.
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Table 3. Responses to the Consumer Choice Index Six Dimension (CCI-6D) questionnaire by the total sample and sample split according to dementia severity

Dimension
Total
sample

No
dementia

Mild
dementia

Moderate
dementia

Severe
dementia

Frequencies (%)

Care Time:

Always able to spend enough time attending to my
individual needs

217 (48.7) 69 (52.3) 51(56) 74 (43.3) 22 (43.1)

Sometimes able to spend enough time attending to my
individual needs

184 (41.3) 54 (40.9) 34 (37.4) 75(43.9) 21 (41.2)

Rarely able to spend enough time attending to my
individual needs

45 (10.1) 9 (6.8) 6 (6.6) 22 (12.9) 8 (15.7)

Shared Spaces:

I feel very at home here 272 (61.0) 91 (68.9) 59 (64.8) 89 (52) 33 (64.7)

I feel at home here sometimes 116 (26.0) 30 (22.7) 25 (27.5) 48 (28.1) 12 (23.5)

I feel at home here rarely 58 (13.0) 11 (8.3) 7 (7.7) 34 (19.9) 6 (11.8)

Own Room:

I feel very at home in my room 367 (82.3) 112 (84.8) 83 (91.2) 127 (74.3) 44 (86.3)

I feel at home in my room sometimes 59 (13.2) 15 (11.4) 8 (8.8) 33 (19.3) 3 (5.9)

I feel at home in my room rarely 20 (4.5) 5 (3.8) 0 (0) 11 (6.4) 4 (7.8)

Outside and Gardens:

I can get outside whenever I want 289 (64.8) 110 (83.3) 64 (70.3) 86 (50.3) 28 (54.9)

I can get outside sometimes 90 (20.2) 12 (9.1) 17 (18.7) 44 (25.7) 17 (33.3)

I cannot get outside easily 67 (15.0) 10 (7.6) 10 (11) 41 (24) 6 (11.8)

(Continued )

2758
2765

A
geing

&
Society

2765

use, available at https://w
w

w
.cam

bridge.org/core/term
s. https://doi.org/10.1017/S0144686X23000247

D
ow

nloaded from
 https://w

w
w

.cam
bridge.org/core. IP address: 3.147.2.112, on 11 M

ay 2025 at 23:00:17, subject to the Cam
bridge Core term

s of

https://www.cambridge.org/core/terms
https://doi.org/10.1017/S0144686X23000247
https://www.cambridge.org/core


Table 3. (Continued.)

Dimension Total
sample

No
dementia

Mild
dementia

Moderate
dementia

Severe
dementia

Meaningful Activities:

I can do things that make me feel valued often 163 (36.5) 56 (42.4) 37 (40.7) 54 (31.6) 16 (31.4)

I can sometimes do things that make me feel valued 143 (32.1) 50 (37.9) 29 (31.9) 45 (26.3) 19 (37.3)

I can only rarely or occasionally do things that make me feel
valued

140 (31.4) 26 (19.7) 25 (27.5) 72 (42.1) 16 (31.4)

Care Flexibility:

Care routines are very flexible 229 (51.3) 80 (60.6) 46 (50.5) 73 (42.7) 30 (58.8)

There is a little flexibility in the care routines 153 (34.3) 40 (30.3) 36 (39.6) 63 (36.8) 13 (25.5)

There is not much flexibility in the care routines 64 (14.3) 12 (9.1) 9 (9.9) 35 (20.5) 8 (15.7)

Note: N = 446.
Significance level: p < 0.005, except Care Time.
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As expected, the Spearman correlation coefficient between the index score of the
CCI-6D and utility score of the QOL-AD was 0.459 ( p≤ 0.001), indicating mod-
erate correlation.

Table S1 in the online supplementary material presents the mean QOL-AD util-
ity score across the dimensions of the CCI-6D measure. The mean QOL-AD utility
score also generally follows an expected progression across the levels of each dimen-
sion of the CCI-6D measure, with the lowest mean utility for the item level iden-
tified as the poorest quality care, and the highest mean utility for the item identified
as the best quality care. For example, the highest mean QOL-AD utility was for the
‘Care staff are always able to spend enough time attending to my individual needs’
(0.689) as compared to the level ‘Care staff are rarely able to spend enough time
attending to my individual needs’ (0.355). The lowest mean QOL-AD utility
score was reported for participants indicating that they felt at home in their own
room only rarely (0.219), followed by those who felt at home in shared spaces of
the aged-care home rarely (0.311). The largest difference in mean QOL-AD utility
scores between the levels indicating the poorest quality of care and the best quality
of care for the CCI-6D was similarly seen in the items of feeling at home in their
own room (a difference of 0.421) and in the shared spaces of the facility (0.340).
The differences in the mean QOL-AD scores across the CCI-6D items reached stat-
istical significance for all of the dimensions ( p≤ 0.001), excepting for Meaningful
Activities, which approached statistical significance ( p = 0.054).

Table S2 in the online supplementary material provides the responses to the
items for the QOL-AD questionnaire for respondents who completed the
CCI-6D and the distribution of mean CCI-6D index score across the dimensions
of the QOL-AD measure. The mean CCI-6D index score generally follows an
expected progression across the levels of each dimension of the QOL-AD, with
the lowest value for the ‘poor’ level of the dimension, increasing until the highest
value is for the ‘excellent’. As expected, there were significant relationships between
the QOL-AD items of Whole Self and Life as a Whole and the CCI-6D index score
( p≤ 0.001).

Table 5 presents the correlation coefficients for the dimensions of the QOL-AD
and the CCI-6D. As expected there was a weak positive correlation between the
QOL-AD dimension of Whole Self and the CCI-6D dimensions of Care Time
(0.230, p≤ 0.001) and Meaningful Activities (0.218, p≤ 0.001). There was a

Table 4. Mean values and standard deviations (SD) and median values and interquartile ranges (IQR) of
the Consumer Choice Index Six Dimension (CCI-6D) index according to the Dementia Severity Rating Scale

Categories N (%)

CCI-6D index

Mean (SD) Median (IQR)

No dementia 132 (29.60) 0.824 (0.164) 0.846 (0.721–0.991)

Mild dementia 91 (20.40) 0.820 (0.276) 0.844 (0.715–0.991)

Moderate dementia 171 (38.30) 0.712 (0.236) 0.742 (0.553–0.920)

Severe dementia 51 (11.40) 0.770 (0.227) 0.822 (0.691–0.920)

Notes: N = 446. Kruskal–Wallis test: 18.942 (degrees of freedom = 3), p < 0.000.
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moderate positive correlation between the QOL-AD dimension of Life as a Whole
and the CCI-6D item of Shared Space (0.323, p≤ 0.001), and weak positive correla-
tions between the QOL-AD dimension and all the other CCI-6D items.

Testing expected associations with psychosocial wellbeing – living situation, mood
and fun

As outlined in Table 1, we expected a positive relationship between the QOL-AD
item of Mood and all items of the CCI-6D, due to the impact a higher-quality
care environment is hypothesised to have on the mood of the participant. As
expected, there was a moderate positive correlation between the QOL-AD Mood
dimension and the CCI-6D dimension of Staff Time (0.301, p≤ 0.001), and
weak positive correlations with the CCI-6D dimensions of Shared Space (0.277,
p≤ 0.001), Own Room (0.273, p≤ 0.001), Meaningful Activities (0.216, p≤
0.001) and Flexibility in Care Routines (0.216, p≤ 0.001). Unexpectedly, the rela-
tionship between the Mood dimension and the CCI-6D dimension Outside and
Gardens was small, although it did reach statistical significance (0.099, p < 0.05).

We expected a positive relationship between the QOL-AD item of Living
Situation and the CCI-6D items of home Shared Spaces and Own Room, and
Outside and Gardens, due to the expected positive relationship between having a
home-like environment and access to outside and gardens and overall perception
of their living environment. As expected, there was a moderate positive relationship
identified between the QOL-AD Living Situation dimension and the CCI-6D
dimension of Shared Space (0.374, p≤ 0.01), and a weak positive relationship
with CCI-6D dimensions Own Room (0.289, p≤ 0.001) and Outside and
Gardens (0.152, p < 0.05).

We also expected a positive relationship between the QOL-AD item of Fun and
the CCI-6D item of Meaningful Activities, due to the expected impact of having
access to meaningful activities familiar to and enjoyed by the participant on their
perception of their ability to do things for fun. As expected, we identified a mod-
erate positive relationship between the QOL-AD item of Fun and the CCI-6D item
of Meaningful Activities (0.333, p≤ 0.001).

There was a strong relationship between the CCI-6D index scores and the
QOL-AD items of Mood, Life as a Whole and Fun ( p≤ 0.001). The largest differ-
ence in mean CCI-6D scores between the ‘excellent’ and ‘poor’ response levels were
seen in the dimensions of Living Situation (difference of 0.403) and Life as a Whole
(difference of 0.320). There were three occasions where the mean CCI-6D utility
value for the ‘excellent’ level of the item was lower than that for the preceding
item (i.e. ‘good’) for the items Money, Friends and Memory.

Testing expected associations with physical impact of ageing

We expected a negative relationship between older age and physical function and
quality of care, as we expected increasing age and poorer physical function (as mea-
sured by the Katz ADL Scale) may be associated with increasing complexity of the
care required by the individual, making it more difficult to achieve quality care.
Despite this, there was no significant correlation between the CCI-6D index
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Table 5. Correlations between items of the Consumer Choice Index Six Dimension (CCI-6D) and Quality of Life in Alzheimer’s Disease (QOL-AD)

QOL-AD dimensions

CCI-6D dimensions

Staff Time Shared Space Own Room Outside and Gardens Meaningful Activities Flexibility in Care Routines

Spearman’s rho values

Physical Health 0.249** 0.158** 0.140** 0.218** 0.153** 0.251**

Energy Level 0.255** 0.225** 0.121** 0.155** 0.213** 0.164**

Mood 0.301** 0.277** 0.273** 0.099* 0.216** 0.216**

Living Situation 0.258** 0.374** 0.289** 0.152* 0.242** 0.249**

Memory 0.076 0.131** 0.129** 0.079 0.119* 0.068

Family 0.217** 0.144** 0.121** 0.150** 0.119* 0.107*

Marriage 0.123** 0.091 0.076 0.107* 0.126** 0.088

Friends 0.177** 0.188** 0.139** 0.169** 0.238** 0.150**

Whole Self 0.230** 0.231** 0.169** 0.021 0.218** 0.085

Chores 0.303** 0.207** 0.121** 0.352** 0.272** 0.272**

Fun 0.305** 0.282** 0.165** 0.309** 0.333** 0.252**

Money 0.140** 0.093* 0.099* 0.014 0.162** 0.110*

Life as a Whole 0.243** 0.323** 0.252** 0.133* 0.248** 0.121*

Significance levels: * p < 0.05, ** p≤ 0.001.
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score and age (0.013, p = 0.780) or physical function measured by the total Katz
score (0.042, p = 0.380).

We expected a positive relationship between the QOL-AD item of Physical
Health and the CCI-6D Outside and Gardens and Meaningful Activities items
due to the positive impact of having better physical health on being able to inde-
pendently access outside and gardens and participate in activities. As expected,
we saw a weak positive relationship (0.218, p≤ 0.01) for both the CCI-6D
Outside and Gardens item and the CCI-6D Meaningful Activities item (0.153,
p≤ 0.01) and the Physical Health item of the QOL-AD. Unexpectedly, we saw stat-
istically significant relationships also between the Physical Health item and the
other CCI-6D dimensions, although these correlations were also weak in magni-
tude. As outlined in Table S2 in the online supplementary material, the mean
CCI-6D index score showed a positive relationship with the Physical Health item
of the QOL-AD ( p < 0.001).

Discussion
We were able to apply the CCI-6D in a sample of 446 people living in residential
aged care. Significantly, this sample included a large proportion of people experi-
encing mild (38.4%) and moderate (20.4%) dementia who self-reported their qual-
ity of care using the instrument. Table 2 includes the demographic information for
the 115 participants who did self-complete the CCI-6D. Of the 128 living with
severe dementia, 51 (40%) completed the CCI-6D themselves, while 77 (60%)
were not able to complete the CCI-6D. The majority of those responding with
severe dementia to the CCI-6D had scores in the lower range of the category closest
to the moderate category (i.e. a DSRS between 37 and 45, N = 37 of the 51, 72%). It
should be noted that those with more severe dementia, as rated by the DSRS,
experience limitations such as being completely unaware of time and place, inability
to responding to speech, full assistance with feeding, etc. For this group, self-report
via an instrument such as the CCI-6D is not likely to be possible, and therefore
other means are necessary to include their perspective, such as using a proxy
respondent (such as a close family member) to respond on their behalf. Proxy
responses were not included in this study, as the focus was on self-completion
among people with dementia specifically.

We expected to find a relationship between quality of care, and physical function
and age, but did not find a relationship in our sample. We did identify a relation-
ship as expected with physical health and the CCI-6D items of Outside and
Gardens and Meaningful Activities. We also identified relationships between the
other CCI-6D items and physical health, although these relationships were weak
in nature. We did identify a positive relationship between the physical health
item of the QOL-AD and the CCI-6D index score.

We also demonstrated a strong relationship between self-reported quality of care
and quality of life in the current study. As expected, we identified a moderate cor-
relation between the CCI-6D index score and the QOL-AD utility score, and
between some individual items of the QOL-AD and the CCI-6D and the
CCI-6D index score and QOL-AD utility score, respectively, as expected.
Particularly, we identified relationships as expected between quality of care
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measured by the CCI-6D index score and QOL-AD dimensions of Mood, Living
Situation, Whole Self, Fun and Life as a Whole. We also identified expected rela-
tionships between quality of life measured by the QOL-AD utility score and
CCI-6D items relating to care time with residents, home-like shared spaces and
own room, access to outside and gardens, and care flexibility. We also identified
relationships between the CCI-6D index score and the QOL-AD dimensions of
Family and Marriage which we did not outline in an expected hypothesis. The rea-
son for this is unclear, but it could be that having better quality of care takes away
some stress or additional burden upon family members or spouse to fulfil a formal
‘caring’ role, leading to them being able to better fulfil their informal role as a fam-
ily member.

At the dimension level, we identified as expected moderate correlations between
the CCI-6D item of Care Time and the QOL-AD dimension of Mood. We also
identified relationships between the CCI-6D item of Care Time and QOL-AD
dimensions of Chores and Fun. While not outlined as an expected hypothesis,
these relationships make logical sense, where additional time that care staff
spend with residents supports daily chores in their rooms being done and that hav-
ing staff spend adequate time to support personal care and dressing, or mobilising,
means residents feel more comfortable or have the time to access other activities.

We also identified expected relationships between the CCI-6D item of Shared
Spaces and QOL-AD dimensions of Living Situation and Life as a Whole, and
the CCI-6D item of Meaningful Activities and the QOL-AD dimension of Fun.
Also identified were statistically significant moderate correlations between the
CCI-6D item of Outside and Gardens and the QOL-AD dimensions of Chores
and Fun which were not outlined as hypotheses. These findings indicate that
while quality of care and quality of life are related, they are also separate entities.

There were significant differences in responses to the CCI-6D by participants
according to the level of dementia experienced for the items of Shared Spaces,
Own Room, Outside and Gardens, Meaningful Activities and Care Flexibility. As
expected, the CCI-6D index scores were significantly lower for the group with mod-
erate dementia, as compared to the mild or no dementia groups. Although the
CCI-6D score for participants with severe cognitive impairment appeared to be
slightly higher than for those with moderate cognitive impairment, this did not
reach statistical significance. This could be related to the methods of the study –
only those participants able to self-respond to the CCI-6D were included in the
study, which was a minority of people living with severe dementia in the facility.
It may be that when the quality of care of those with severe dementia who were
not self-reporting their own quality of care is also considered, a more representative
view of the quality of care provided to the entire population is provided, which may
be more in line with the expected hypothesis. This highlights the importance of
including the perspectives of people with severe cognitive impairment (including
those who are unable to answer on their own behalf) in assessing quality of care,
perhaps via relevant proxies (such as family members who have regular contact
with the person). There remain significant research questions to be answered
regarding proxy rating of important but subjective outcomes such as quality of
care, such as who is the best proxy and the agreement between the proxy and
how the person themselves would rate the care (Hutchinson et al., 2022).
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The participants reporting that they felt at home in their own room and the
shared spaces of the service only rarely, reported to the poorest mean quality of
life using the QOL-AD utility score. This indicates that those who do not feel at
home in their service are at the greatest risk of poor quality of life. Opportunities
to ensure residents feel at home in the facility should be investigated as a key poten-
tial promoter of quality of life, e.g. whether improvements to the built environment
or psychosocial support provided could assist residents to feel more at home and
improve their quality of life overall.

Respondents indicated relatively high proportions of quality care in some
domains. A high proportion (65%) indicated they could get outside whenever
they wanted, and that they felt very at home in their own room (82%). By compari-
son, a lower proportion (49%) indicated care staff were always able to spend enough
time attending to their individual needs, and they could do things that made them
feel valued often (37%). There is some consistency with previously published esti-
mates of quality of care in Australian RACS using the CCI-6D. A previous study of
quality of care in 68 residents of aged-care services similarly indicated a high pro-
portion of residents felt very at home in their own room (87%) and had access to
outside and gardens whenever they wanted (62%), while a lower proportion indi-
cated they were able to do things to make them feel valued often (52%) or the care
staff were always able to spend enough time attending to their individual needs
(49%) (Milte et al., 2019). Previous studies have indicated residents receive as little
as 30 minutes per day of direct care time from staff (Bostick et al., 2006; Qian et al.,
2014), with this predominantly taken up by task-based physical care (e.g. assistance
with personal care, eating and drinking, or medical care). This leaves little time for
staff to spend engaging with residents in a meaningful way to improve their well-
being. Increasing the time staff are able to spend engaging with residents could
improve their access to meaningful activities and promote their levels of wellbeing
and improve overall quality of care from the perspective of residents.

A study applying the CCI-6D in a sample of 540 residents (including a subsample
living in a clustered domestic model of care specialised for residents with dementia)
showed a higher proportion indicated the care routines were very flexible (59.6%)
compared to the current study (51%) (Gnanamanickam et al., 2019). By comparison,
a lower proportion of respondents indicated they could get outside whenever they
wanted (49.6% versus 65% in the current study) and they felt at home in their own
room (73.5% versus 82.3% in the current study). Responses to other items were simi-
lar. Thus, there appears to be some consistency in the responses to the CCI-6D in the
current study, which included a large proportion of respondents with mild or moder-
ate cognitive impairment who self-responded to the questionnaire, to comparison pre-
vious studies, which have included relatively high levels of proxy respondents.

Similarly to previous studies which used facility-level or clinically focused mea-
sures of care quality (Bravo et al., 1999; Nazir et al., 2011), the current study has
demonstrated a relationship between a person’s own perception of the quality of
care they are receiving and their level of cognitive impairment. Improving informa-
tion on quality of care among people with dementia living in residential care is crit-
ical; despite forming a large proportion of residents in RACS, people with dementia
are often routinely excluded from self-reporting their own wellbeing and quality of
care (Tolson et al., 2011, 2014). If residents with cognitive impairment are not
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included in the process, the current assessment of quality of care is likely to be
flawed. Caution needs to be used when extrapolating the assessments of care quality
from people without cognitive impairment as compared to those with cognitive
impairment, given available evidence that those with cognitive impairment are par-
ticularly vulnerable to poor quality of care and quality of life (Bravo et al., 1999;
Edelman et al., 2004; Tolson et al., 2014).

When considering the Donabedian Model of quality of care, it has long been
hypothesised that an improvement in the ‘processes’ of care (such as a high-quality
care environment and care staff) should lead to an improvement in the ‘outcomes’
of care (e.g. improved quality of life among residents). However, this has often been
difficult to demonstrate in practice. Kim et al. (2014) failed to demonstrate a rela-
tionship between quality of care indicators and quality of life in their study of 316
residents without cognitive impairment in the USA. This could be related to the
type of quality of care indicator used in this study, which was the Nursing Home
Compare 5-Star Quality System, which includes factors such as the rate of hospita-
lisations and emergency department stays, falls, pressure ulcers, urinary tract infec-
tions, use of antipsychotics, catheters, decline in mobility and ADL. While
high-quality clinical care is essential to maintain the health status of residents, it
has been proposed that clinical measures of care are inadequate to reflect the qual-
ity of care in a setting such as long-term care where the care incorporates the
majority of day-to-day life experiences of residents for an extended period of
time, in a way that is inherently different from acute care settings (Noelker and
Harel, 2000). By comparison, the current study was able to demonstrate an associ-
ation between the quality of the care environment, and the interactions between the
care staff and residents and quality of life among residents, including a large pro-
portion with cognitive impairment. This supports a previous study which also
found a strong relationship between quality of life and the processes of care delivery
measured by the CCI-6D (Milte et al., 2019). This highlights the importance of
considering a resident’s own viewpoint in quality of care assessment.

Strengths and limitations

Despite its strengths, this study has some limitations which should be considered.
For this study, we were unable to access CCI-6D responses for proportion of par-
ticipants with very severe dementia who were unable to answer the questionnaire
on their own behalf. We were unable to access assessments via a proxy report
(e.g. a close family member) on behalf of the residents for this study. Therefore,
we are unable to draw any conclusions on using the CCI-6D with participants
with very severe cognitive impairment from this study. A significant proportion
of residents with more severe cognitive impairment (N = 185) were included in
the original validation of the CCI-6D with proxy respondents (usually family mem-
bers) answering on their own behalf (Milte et al., 2019). This study demonstrated
strong to moderate evidence of construct validity of the various items of the
CCI-6D. Additionally, the current study applied the CCI-6D at one time-point.
Therefore, we are unable to comment on potential changes in the CCI-6D scores
within individuals over time. The ability of the CCI-6D to reflect changes in an
individual resident’s reported quality of care over time is an important point to
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consider for the routine evaluation of the quality of care received in RACS and
should be investigated in future studies.

Conclusion
This study has provided further evidence supporting the use of the CCI-6D with
older people living with dementia to report the quality of care they are receiving.
Concerningly, although as expected, we identified that those with moderate demen-
tia reported experiencing poorer quality care than those with no or mild dementia.
Given the critical impact that a poor-quality RACS could have on the wellbeing of a
person living with dementia, future assessment of quality of care should involve the
voice of people living with dementia with lived experience.

Supplementary material. The supplementary material for this article can be found at https://doi.org/10.
1017/S0144686X23000247.
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