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Abstract 

Background:  Quality of Life-Aged Care Consumers (QOL-ACC) is a new older-person-specific quality of life instru-
ment designed for application in quality assessment and economic evaluation in aged care. The QOL-ACC was 
designed from its inception with older people receiving aged care services ensuring its strong content validity. Given 
that the QOL-ACC has already been validated in home care settings and a preference-weighted value set developed, 
we aimed to assess feasibility, construct validity and reliability of the QOL-ACC in residential aged care settings. 

Methods:  Individuals living in residential aged care facilities participated in an interviewer-facilitated survey. The 
survey included the QOL-ACC, QCE-ACC (quality of aged care experience measure) and two other preference-based 
quality of life instruments (ASCOT and EQ-5D-5L). Feasibility was assessed using missing data and ceiling/floor effects. 
Construct validity was assessed by exploring the relationship between the QOL-ACC and other instruments (conver-
gent validity) and the QOL-ACC’s ability to discriminate varying levels of self-rated health and quality of life. Internal 
consistency reliability was assessed using Cronbach’s alpha (α).

Results:  Of the 200 residents (mean age, 85 ± 7.7 years) who completed the survey, 60% were female and 69% were 
born in Australia. One in three participating residents self-rated their health as fair/poor. The QOL-ACC had no miss-
ing data but had small floor effects (0.5%) and acceptable ceiling effects (7.5%). It demonstrated moderate correla-
tion with ASCOT (r = 0.51, p < 0.001) and EQ-5D-5L (r = 0.52, p < 0.001) and a stronger correlation with the QCE-ACC 
(r = 0.57, p < 0.001). Residents with poor self-rated health and quality of life had significantly lower scores on the QOL-
ACC. The internal consistency reliability of the QOL-ACC and its dimensions was good (α = 0.70–0.77).

Conclusions:  The QOL-ACC demonstrated good feasibility, construct validity and internal consistency reliability to 
assess aged care-related quality of life. Moderate correlations of the QOL-ACC and other instruments provide evidence 
of its construct validity and signifies that the QOL-ACC adds non-redundant and non-interchangeable information 
beyond the existing instruments. A stronger correlation with the QCE-ACC than other instruments may indicate that 
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Introduction
Similar to many other developed countries, older Aus-
tralians with assessed care needs can access government-
subsidised and funded aged care services either in their 
own home or in a residential care facility when they can 
no longer live independently. In 2020–21, Australian 
government expenditure on aged care was over AU$23.5 
billion, with the largest proportion of funding ($14.3 bil-
lion or about 60%) allocated to residential aged care [1]. 
During this period, over one million older Australians 
received home-based care and support and just over one 
third of a million (371,000) accessed residential aged care 
services [2]. Due to a rapidly increasing ageing popula-
tion, it is expected that about four million older Austral-
ians will need to access care and support from aged care 
providers either at home or residential aged care by 2050 
[3].

A recent federal government commissioned inde-
pendent investigation by the Royal Commission into 
Aged Care Quality and Safety in Australia found many 
systemic failures including substandard service quality, 
unsafe service delivery, abuse, neglect, and major quality 
and safety concerns leading to unnecessary distress, suf-
fering, and poor well-being for older people using aged 
care services [4]. The COVID-19 pandemic has further 
exposed the cracks in the system with disproportionate 
levels of COVID-19-related morbidity and mortality in 
the sector; a situation that is being mirrored internation-
ally, including in Europe, USA and Canada [5–8]. The 
Royal Commission has made a series of policy recom-
mendations to overhaul the system to achieve transfor-
mational changes to ensure dignified, safe, transparent, 
and evidence-based person-centred care is provided to 
all older people in aged care. A key recommendation was 
to mandate routine collection and reporting of quality of 
life data to complement the existing mandatory clinical 
quality and safety indicators of care quality (e.g. pres-
sure injury, medication management, unplanned weight 
loss) [4]. There is a growing consensus that whilst clinical 
quality indicators are useful, such indicators do not pro-
vide individuals’ lived experience of the quality of aged 
care and its influence on their quality of life [9, 10].

There can be no doubt that the quality of life of older 
people receiving aged care services is a concern for all 
Australians. However, to date, quality of life data has not 
been routinely collected nor reported nationally, and 
this has created a vacuum in the available evidence base 

outcomes across the board in terms of tangible improve-
ments to people’s lives to inform policy and practice [11, 
12]. In order to introduce person-centred and value-
based care reforms across the aged care sector, there is a 
growing consensus regarding a need to collect data using 
valid, and reliable, measures of quality of life, where qual-
ity of life is encapsulated from the perspective of older 
people themselves. In order to address this need, our 
team has developed a new instrument (Quality of Life-
Aged Care Consumers, QOL-ACC) for the measurement 
and valuation of quality of life in aged care [13]. From its 
inception and at every stage of development, [14–16] we 
have actively partnered with end users and industry part-
ners. Consequently, the QOL-ACC uniquely incorpo-
rates salient quality of life dimensions that are important, 
meaningful, and preferred by older people receiving aged 
care services. Importantly, all the quality of life dimen-
sions included in the QOL-ACC are also directly influ-
enceable through the services and supports offered in 
home and residential care settings by aged care providers 
[15, 16].

The QOL-ACC is designed to serve as a standalone 
instrument to encapsulate aged-care specific quality 
life. It also has the potential to be applied as a prefer-
ence-based utility measure applicable for assessing cost-
effectiveness. In this way, the QOL-ACC can be used 
to generate evidence for much needed aged care policy 
reforms to drive efficiency improvements and ensure 
resources are allocated to maximise quality of life [13].

Although not developed specifically for application in 
aged care, there are several other existing preference-
based instruments that have been widely applied in aged 
care settings including the EQ-5D-5L and the ASCOT 
[11, 12]. Our previous work has identified that these 
existing instruments have a more generic focus on health 
and social care, and were developed for application with 
adults of all ages rather than focusing on older people’s 
perceptions of important quality of life dimensions spe-
cific to aged care [11, 12, 17].

The development of a new quality of life instrument 
from its inception with older people requires a significant 
investment in time and resources to produce evidence 
to demonstrate that the instrument is valid, reliable, 
and produces meaningful scores. As the QOL-ACC is 
designed to be universally applicable for the aged care 
sector, assessing its performance in home and residen-
tial aged care settings is vital. The QOL-ACC has already 

quality of life is more intimately connected with the care experience than either health- or social-related quality of life 
in residential aged care settings.
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been tested for its psychometric performance and con-
struct validity among older people in home care setting 
[14]. Given its robust developmental origins and success-
ful face validity testing across both home and residential 
aged care settings, coupled with its strong psychometric 
performance in home care settings, we hypothesised that 
the QOL-ACC is a feasible, valid, and reliable instru-
ment to assess aged-care specific quality of life of older 
people in residential aged care facilities. Therefore, this 
study aimed to assess the feasibility, construct validity, 
and internal consistency reliability of the QOL-ACC in a 
residential aged care population in Australia.

Methods
Study sample and the survey
A multi-centre, cross-sectional study was designed and 
conducted in 22 residential aged care facilities across five 
Australian states and territories (Australian Capital Ter-
ritory, Queensland, South Australia, Tasmania and West-
ern Australia). Study participants were aged 65 years and 
older living in residential care facilities, able to speak and 
communicate in English, not currently diagnosed with 
severe cognitive impairment or dementia and determined 
by the facility manager to have the cognitive capacity to 
participate. The survey interviews were conducted by 
trained interviewers experienced in conducting inter-
views in aged care settings. All of the interviewers in the 
interview team were trained, skilled and experienced in 
quality of care experience/quality of life interviews with 
older aged care residents having recently previously 
undertaken a large data collection exercise in a similar 
population of aged care residents for the Royal Commis-
sion into Aged Care Quality and Safety investigation [18].

The project manager (CH) provided details of the resi-
dential aged care facilities who expressed an interest to 
participate in the study to the interviewing field teams. 
The field teams then made contacts with the facilities 
to arrange a suitable day and time to attend, and also 
inquired about any COVID-19 related visitor protocols 
that needed to be observed on each location. On the day 
of the visit, the facility manager provided the field team 
with a list of residents who had previously indicated an 
interest in participation and had given their verbal con-
sent to be approached. Due to the ongoing COVID-19 
restrictions in New South Wales and Victoria at the time 
of the study, interviews were unable to be conducted 
in these two  states (Table  1). All participants provided 
written informed consent prior to participating in an 
interview-facilitated survey using a computer assisted 
personal interviewing (CAPI) device. Family members 
and next to kin of the residents who expressed their will-
ingness to participate were informed about the research. 
The interviewers were police checked and trained on 

ethics and CAPI interview protocols. Each interview 
was conducted in the resident’s room or in another safe 
space one-to-one within the residential aged care facil-
ity. The study was approved by the Social and Behav-
ioural Research Ethics Committee at Flinders University 
(Approval no: 5508). The participants completed the 
QOL-ACC, three other instruments (described below), 
a series of socio-demographic questions including age, 
gender, and global items asking participants to self-rate 
their overall general health (1 item, excellent to poor), 
and overall quality of life (1 item, excellent to poor) ques-
tions. Deidentified data from the CAPI was securely 
transferred to Flinders University for data storage and 
analysis.

Instruments
QOL‑ACC​ (Quality of Life‑Aged Care Consumers)
The descriptive system for the QOL-ACC was devel-
oped using a multi-phase project including extensive 
work on content development and psychometric testing 
(including face, content, and construct validity testing) 
[14–16]. The final descriptive system for the QOL-ACC 
has 6 dimensions (independence, mobility, pain manage-
ment, emotional wellbeing, social connection, and activi-
ties). Five response levels are attached to each dimension, 
ranging from the best level ‘all of the time’ to the worst 
level ‘none of the time’. Responses to the six domains 
can generate 63,500 possible combinations of response 
options representing QOL-ACC quality of life states. A 
discrete choice experiment comprising pairwise com-
parisons of QOL-ACC quality of life states was under-
taken to develop a preference weighted scoring algorithm 
(value set) based upon the preferences of over 1000 older 
Australians accessing aged care services [19]. The utility 
weighted (index scores) for the QOL-ACC ranges from 
-0.56 (lowest possible score or pit state) to 1.00 (highest 
possible score). Negative QOL-ACC scores indicate that 
a small proportion of QOL-ACC states were considered 
by the majority of older Australians participating in the 
development of the value set as worse than being dead 
[19].

ASCOT (Adult Social Care Outcome Tool)
The ASCOT is a preference based social-care related 
quality of life instrument [20, 21]. The ASCOT descrip-
tive system has 8 dimensions: personal cleanliness and 
comfort, food and drink, control over daily life, safety, 
accommodation cleanliness and comfort, social partici-
pation and involvement, occupation, and dignity.  Each 
dimension is framed as “which of the following state-
ments best describes…” and rated on a four response 
levels representing four different outcome status (‘ideal’, 
the preferred situation; ‘no needs’, where needs are met; 
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Table 1  Socio-demographic characteristics of the respondents who were living in residential aged care facilities

Variables Categories Study population 
(N = 200)

Australians using 
residential aged care 
(N = 183, 194)a

Gender, N (%) Female 120 (60.0) 66.3%

Male 80 (40.0) 33.7%

Age, N (%) 65–74 24 (12.1) 10.5%

75–84 62 (31.2) 29.0%

85 +  113 (56.8) 59.0%

Mean Age (SD) 85 (7.7)

Median Age (IQR) 86 (80–91)

Range 66–100

Country of birth, N (%) Australia 137 (68.5) 66.0%

Other 63 (31.5) 33.0%

Language spoken at home, N (%) English 191 (95.5) 91.0%

Other 9 (4.5) 9.0%

Facilities states/territories, N (%) Australian Capital Territory 8 (4.0)

Queensland 31 (15.5)

South Australia 92 (46.0)

Tasmania 39 (19.5)

Western Australia 30 (15.0)

Highest educational qualification, N (%) No qualifications 69 (34.5)

Completed high school 60 (30.0)

Undergraduate degree/Professional 
qualification

35 (17.5)

Postgraduate qualification 6 (3.0)

Other 30 (15)

Self-reported health, N (%) Excellent 19 (9.5)

Very good 48 (24.0)

Good 66 (33.0)

Fair 45 (22.5)

Poor 22 (11.0)

Self-reported quality of life, N (%) Excellent 27 (13.5)

Very good 52 (26.0)

Good 70 (35.0)

Fair 37 (18.5)

Poor 14 (7.0)

SEIFA-IRSEAD quintiles, N (%) 1 (least advantaged) 31 (15.5)

2 12 (6.0)

3 34 (17.0)

4 45 (22.5)

5 (most advantaged) 78 (39.0)

SEIFA-IEO quintiles, N (%) 1 (least advantaged) 43 (21.5)

2 0 (0.0)

3 33 (16.5)

4 29 (14.5)

5 (most advantaged) 95 (47.5)

QOL-ACC​ Mean ± SD 0.74 ± 0.24

Median (IQR) 0.80 (0.65, 0.91)

Range -0.56 to 1.0
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‘some needs’, where there are needs but no immediate/
long-term health implications; and ‘high needs’, where 
needs have immediate and long-term health implica-
tions), [21] and the ASCOT preference weighted scores 
for English general population range from -0.17 to 1.0, 
with higher scores representing better social-care related 
quality of life [20].

QCE‑ACC​ (Quality of Care‑Aged Care Consumers)
The QCE-ACC is a preference-based measure of aged-
care-specific quality of care validated in both home and 
residential aged care settings [18]. The QCE-ACC was 
developed from a study commissioned by the Royal 
Commission into Aged Care Quality and Safety in Aus-
tralia [22]. The QCE-ACC has 6 dimensions (respect and 
dignity, services and supports, decision-making, staff 
skills and training, social relationships, and complaints). 
Each dimension is rated on a 5-response options (‘always 
‘ to ‘never’). The QCE-ACC preference weighted scores 
for older people aged 65 years and above ranges from 0 
to 1 with higher scores representing better aged-care spe-
cific quality of care experience [18].

EQ‑5D‑5L
The EQ-5D-5L is a generic health-related quality of life 
instrument with two sections: a descriptive system con-
taining five dimensions of health status (mobility, self-
care, usual activities, pain/discomfort, and anxiety/
depression) on a 5-level scale of severity (‘no problems’ 
to ‘extreme problems/unable’) and a visual analogue 

scale (EQ-VAS). It is one of the most widely used multi-
attribute utility instruments and various sets of prefer-
ence-based utility values have been developed across 
cross-national general population samples [23]. For this 
study, we used the Australian preference weights devel-
oped by Norman et  al. [24]. The EQ-VAS is a vertical 
visual analogue scale of self-reported health which ranges 
from 0 (‘worst possible health one can imagine’) to 100 
(‘best possible health one can imagine’).

Feasibility, validity, and reliability assessments
Feasibility, construct validity, and reliability assessments 
for the QOL-ACC were guided by the Consensus-based 
Standards for the Selection of Health Measurement 
Instruments (COSMIN) guidelines [25, 26]. Feasibility of 
the QOL-ACC was assessed in terms of missing data and 
floor/ceiling effects. The floor and ceiling effects occur 
when the QOL-ACC index score were clustered at the 
lowest (i.e., -0.57) and highest (i.e., 1.0) possible scores 
respectively. Low levels of missing data (≤ 5%) and floor/
ceiling effect of ≤ 15% indicate good feasibility [27, 28].

Construct validity is the degree to which the scores 
from health/quality of life instruments represent the 
construct they purport to measure. This was assessed 
by testing whether the scores of QOL-ACC were con-
sistent with a series of a priori hypotheses in relation 
to convergent and known-group validity. Convergent 
validity is the extent to which the QOL-ACC correlated 
with other instruments to the degree that was expected, 
and known group validity is the extent to which an 

SEIFA-IRSEAD Social Economic Indices for Areas- Index of Relative Socio-Economic Advantage and Disadvantage, SEIFA-IEO Social Economic Indices for Areas- Index 
for Education and Occupation, QOL-ACC​ Quality of Life-Aged Care Consumers, QCE-ACC​ Quality of Care-Aged Care Consumers, ASCOT The Adult Social Care Outcome 
Toolkit, EQ-5D-5L EuroQuol 5 Dimensions 5 Levels, EQ-VAS EuroQuoL Visual Analogue Scale
a Australian Institute of Health and Welfare. People using aged care at 30th June 2021. https://​www.​gen-​agedc​areda​ta.​gov.​au/​Topics/​People-​using-​aged-​care#​Aged%​
20care%​20use%​20and%​20age. (accessed on 15/06/2022)

Table 1  (continued)

Variables Categories Study population 
(N = 200)

Australians using 
residential aged care 
(N = 183, 194)a

QCE-ACC​ Mean ± SD 0.91 ± 0.10

Median (IQR) 0.94 (0.86, 0.99)

Range 0.38 to 1.0

ASCOT Mean ± SD 0.69 ± 0.13

Median (IQR) 0.73 (0.64, 0.79)

Range 0.12 to 0.82

EQ-5D-5L Mean ± SD 0.55 ± 0.37

Median (IQR) 0.64 (0.33, 0.52)

Range -0.60 to 1.0

EQ-VAS Mean ± SD 68.1 ± 21.1

Median (IQR) 75 (50,80)

Range 10 to 100

https://www.gen-agedcaredata.gov.au/Topics/People-using-aged-care#Aged%20care%20use%20and%20age
https://www.gen-agedcaredata.gov.au/Topics/People-using-aged-care#Aged%20care%20use%20and%20age
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instrument discriminates between groups known to 
be different. Assessing construct validity is an iterative 
process whereby a series of hypotheses are tested with 
an assumption that the instrument validly measures 
the construct it purports to measure. A total of seven 
a priori hypotheses were developed to appraise con-
struct validity of the QOL-ACC (Table  2). A significant 
but medium (coefficient range of > 0.30 to 0.70) corre-
lation between the QOL-ACC and other instruments 
is indicative of good convergent validity, with related 
constructs expected to have a stronger correlation than 
unrelated constructs [29]. For example, we hypothesised 
that the QOL-ACC would demonstrate a stronger rela-
tionship with the QCE-ACC (aged care quality experi-
ence) and ASCOT (social care related quality of life) 
than EQ-5D-5L (health related quality of life). Known 
group validity was assessed by testing the hypotheses that 
older people with poor self-reported health and quality 
of life would have lower scores on the QOL-ACC and 
vice versa. Construct validity was perceived as adequate 
if more than 75% of the hypothesised relationships, in 
terms of the directions and strengths of correlations, 
were supported by the analysis results [29, 30].

Reliability of the QOL-ACC was assessed by assess-
ing internal consistency reliability using Cronbach’s 
alpha and item-scale correlations [31, 32]. Cronbach’s 
alpha demonstrates the degree to which all dimensions 
of the QOL-ACC tap into different aspects of the overall 

underlying construct (i.e., aged care-specific quality of 
life). Cronbach’s alpha between 0.70 and 0.90 indicate 
sufficient to good internal consistency reliability [31]. 
Further evidence of internal consistency was assessed 
by estimating how highly correlated each dimension was 
with the overall scale [32]. Ideally, the dimension-scale 
correlations should be similar, and good or higher item-
scale correlations (i.e., ≥ 0.20 is good, and ≥ 0.40 is very 
good) support the notion that the dimensions were good 
contributors to the overall scale. Given that the QOL-
ACC has six-dimensions but intends to produce a single 
index score, it was expected that all domains score simi-
larly and correlate highly.

Statistical analysis
Data were analysed using STATA Version 15.1, Stata Corp 
LLC, Texas, USA. Descriptive statistics were used to sum-
marise socio-demographics and presented as percentages 
for categorical variables, with mean (standard deviation) 
or median (interquartile range) for continuous variables. 
Socio-Economic Indexes for Areas (SEIFA) provides 
ranking of geographic areas in Australia by their relative 
socio-economic advantage and disadvantage based on 
information from the five-yearly census data collected by 
the Australian Bureau of Statistics. Two SEIFA indexes: 
Index of Relative Socio-economic Disadvantage (IRSD) 
and Socio-Economic Index of Education and Occupation 
(IEO) were estimated based on postcode of residency [33].

Table 2  A priori hypothesized association between the Quality of Life-Aged Care Consumer (QOL-ACC) instrument and other related 
constructs

QOL-ACC​ Quality of Life-Aged Care Consumers, QCE-ACC​ Quality of Care Experience-Aged Care Consumers, ASCOT Adult Social Care Outcome Tool, EQ-5D-5L 
EuroQoL-5 dimensions-5 levels, EQ-VAS EuroQoL-Visual Analogue Scale
a Khadka J et al. Assessing the construct validity of the Quality-of-Life-Aged Care Consumers (QOL-ACC): an aged care-specific quality-of-life measure. Qual Life Res. 
2022;31(9):2849-65 [14]

Hypothesis No Expected relationship Achieved

Convergent validity
  1 Given that the QOL-ACC demonstrated moderate correlations with ASCOT, QCE-ACC and EQ-5D-5L in home and 

community based aged care population, similar correlations were expected in residential aged care population. a
Yes

  2 The QCE-ACC measures quality of care experience in residential aged care. People who report better quality of 
care experience in residential aged care may likely to experience better aged-care specific quality of life. There-
fore, a stronger but moderate correlation was expected between the QCE-ACC and the QOL-ACC scores

Yes

  3 The ASCOT measure social-care related quality of life which is a similar construct to an aged-care specific quality 
of life measured by the QOL-ACC. Therefore, a moderate correlation was expected between the ASCOT and QOL-
ACC scores

Yes

  4 The EQ-5D-5L measures health-specific quality of life. Given that the EQ-5D-5L and QOL-ACC have two similar 
domains (i.e., mobility, pain), a moderate correlation was expected between the EQ-5D-5L and QOL-ACC scores

Yes

  5 The EQ-VAS measures an individual’s perception of their health. Good health does not always reflect a better 
quality of life. Therefore, a weak correlation was expected between the EQ-VAS and the QOL-ACC scores

Yes

Known-group validity
  6 People with poor overall quality of life are likely to perceive poor aged-care specific quality of life. It was also 

expected that people with different levels of self-reported quality of life would have significantly different scores 
on the QOL-ACC​

Yes

  7 Residents with poor health are likely to perceive poor aged-care specific quality of life. It was also expected that 
people with different levels of self-reported health would have significantly different scores on the QOL-ACC​

Yes
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The Kruskal–Wallis Test was applied to assess the differ-
ence in the EQ-5D-5L, EQ-VAS, ASCOT, and QCE-ACC 
scores by QOL-ACC dimension levels (test of monoto-
nicity: to indicate that the scores on other instruments 
increased by response levels across the QOL-ACC dimen-
sions). For convergent validity (to assess the extent to which 
the QOL-ACC and other instruments measure related con-
structs), Spearman’s rank absolute correlation coefficients ( 
ρ and p values) were produced because the distribution of 
the index scores was not normal, as expected in this con-
text (Additional file 1, Fig. 1). The size of correlation coef-
ficients is interpreted as negligible (0.00 to 0.30), low (> 0.30 
to 0.50), moderate (> 0.50 to 0.70) and high (> 0.70 to 0.90). 
These analyses were complemented by locally weighted 
scatterplot smoothing (LOWESS) techniques. The LOW-
ESS is a form of non-parametric regression which plots a 
line of central tendency between two measures on a scat-
terplot (visually) to demonstrate relationship across all the 
possible score ranges without making assumption about 
the actual relationships. LOWESS plots were used to 
visually assess strength and direction of the relationship 
between the QOL-ACC and other instruments [34]. For 
known group validity, the Kruskal–Wallis test was used to 
test differences between the multiple groups. A post-hoc 
Dunn’s test was carried out following the Kruskal–Wallis 
test for multiple pairwise comparison between the groups 
[35]. A total of 7 hypotheses were tested to assess the con-
struct validity of the QOL-ACC. To adjust for multiple 
testings, we used the Bonferroni technique to set the sig-
nificance threshold at p ≤ 0.05/21 = 0.002.

Results
Of the 279 residents approached, 55 (19.7%) declined to 
participate, and six (2.2%) were unable to participate due 
to sickness. Of the 218 who consented initially, 18 (8.3%) 
discontinued as they were struggling to comprehend and 
respond to the survey. Of the 200 respondents who fully 
completed the survey, 60% were female, mean age was 
85 years (SD ± 7.7), 56.8% were 85 years and older, 68.5% 
were born in Australia and 95.5% had English as a first 
language. The demographic characteristics of the study 
population were comparable to the Australian national 
population in residential aged care as of 30th June 2021 
in terms of gender, age, country of birth and language 
distributions (Table 1) [2]. Based on the one item general 
health and quality of life questions, a higher proportion of 
residents self-reported to have fair or poor health (33.5%) 
compared to fair or poor quality of life (25.5%). Based on 
the Australian Bureau of Statistics measures of socio-eco-
nomic conditions, over one in five participating residents 
were originally from the least advantaged geographic 
areas (SEIFA IRSEAD quintile 1&2 = 21.5% and SEIFA-
IEO quintiles 1 = 21.5%). Participating residents had a 

higher median index score on the QOL-ACC (median, 
IQR: 0.80, 0.65–0.91) and the QCE-ACC (median, IQR: 
0.94, 0.86–0.99) than on the ASCOT (median, IQR: 0.73, 
0.64–0.79) and the EQ-5D-5L (median, IQR: 0.64, 0.33–
0.52) (Table 1).

All the respondents completed the QOL-ACC with no 
missing data, demonstrating its ease of use. The QOL-
ACC demonstrated a small floor (0.5%) and acceptable 
ceiling effects (7.5%). The dimensions of the QOL-ACC 
mostly demonstrated a monotonic increment in scores 
on other instruments (ASCOT, QCE-ACC, EQ-5D-5L 
and EQ-VAS) by their response category levels, signify-
ing that the QOL-ACC response categories were ordered 
and were able to distinguish between the respondents 
with low to high scores as measured by other instru-
ments (Table 3).

Construct validity
Convergent validity
The QOL-ACC and the scores from other instruments 
(QCE-ACC, ASCOT and EQ-5D-5L) were moderately 
correlated (Table  2 Hypothesis 1 & Table  4). Although 
it was moderate, the QOL-ACC demonstrated stronger 
correlation with the QCE-ACC (ρ = 0.57, p < 0.001) than 
with other instruments (Table 2 Hypothesis 2 & Table 4). 
The QOL-ACC demonstrated similar moderate corre-
lations with the ASCOT (ρ = 0.51, p < 0.001; Table  2—
Hypothesis 3) and the EQ-5D-5L (ρ = 0.52, p < 0.001; 
Table  2 Hypothesis 4). As expected, the QOL-ACC 
demonstrated a weaker correlation with the EQ-VAS 
(ρ = 0.36, p < 0.001; Table 2 Hypothesis 5).

LOWLESS graphs (Fig. 1: A, B, C, and D) added further 
evidence of convergent validity of the QOL-ACC by dem-
onstrating upward trends in the relationship between the 
QOL-ACC and other instruments, indicating that higher 
quality of life measured by the QOL-ACC was associated 
with higher (better) scores on other instruments [34]. 
The trend was more pronounced between the QOL-ACC 
and QCE-ACC/ASCOT/EQ-5D-5L (Fig. 1: A, B, and C) 
than the EQ-VAS (Fig.  1D) across the full range of the 
QOL-ACC index scores, again mirroring the strength of 
correlations shown in Table 4.

Known group validity
Respondents with different ratings of health and qual-
ity of life had different scores on the QOL-ACC (Addi-
tional file  1, Table  1). More specifically, respondents 
with poor self-reported QOL had poor index scores on 
the QOL-ACC (Table  2 Hypothesis 6) with significant 
differences between all 5 categories of quality of life rat-
ing (Fig.  2; X2 = 64.4, p < 0.001). Similarly, respondents 
who reported poor health had poor index scores on the 
QOL-ACC (X2 = 69.1, df = 3, p < 0.001) with significant 
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differences between all 5 categories of health ratings 
(Fig. 3, X2 = 69.1, df = 3, p < 0.001).

All seven a priori hypotheses were confirmed (Table 1), 
signifying a strong evidence of construct validity of the 
QOL-ACC in residential aged care population.

Reliability
The internal consistency reliability of the overall QOL-ACC 
(alpha = 0.76) was good. All the QOL-ACC dimensions 
demonstrated adequate Cronbach’s alpha values with pain 
management (alpha = 0.77) and independence (alpha = 0.70) 
dimensions demonstrating the highest and lowest internal 
consistency respectively (Table 5). Dimension-scale correla-
tions for all dimensions were excellent (≥ 0.40) adding fur-
ther evidence of internal consistency reliability (Table 5).

Discussion
This study provides comprehensive evidence of feasibil-
ity, construct validity and reliability of the QOL-ACC to 
assess quality of life among older people living in resi-
dential aged care facilities in Australia. These findings 
are not surprising given how meticulously the content 
of the QOL-ACC was developed, guided by direct feed-
back from older people receiving aged care services and 
industry partners to ensure adequate face and content 
validity of the QOL-ACC [11, 15, 16]. These findings 
add further evidence to our previous study in Australian 
home care settings, in which we demonstrated that the 
QOL-ACC was a valid instrument to measure quality of 
life in older people receiving aged care services at home 
[14]. Therefore, this study provides additional evidence 
to confirm the validity of QOL-ACC in measuring and 

Fig. 1  The Quality of Life- Aged Care Consumers (QOL-ACC) LOWESS plots (clockwise) against the Adult Social Care Outcome Tool (ASCOT, A), 
Quality of Care-Aged Care Consumers (QCE-ACC, B), EuroQOL 5 dimensions and 5 levels (EQ-5D-5L, C) and EuroQOL Visual Analogue Scale (EQ-VAS, 
D)
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valuing quality of life for older people receiving aged care 
services in Australian home and residential care settings.

Our analyses showed that the QOL-ACC has expected 
correlations with related constructs. As hypothesised 

(Table 2) the overall utility scores of the QOL-ACC posi-
tively and significantly correlated with the EQ-5D-5L and 
ASCOT, indicating that aged-care specific quality of life 
is a similar construct to health-related and social-care 

Table 3  Mean and median scores for other instruments by QOL-ACC dimensions and their levels

Abnormal values are in bold
a The lowest two levels (‘A little of the time’ and ‘None of the time’) were collapsed for analysis due to low cell counts
* Kruskal Wallis Test

QOL-ACC Dimension 
and Levels (n)a

ASCOT QCE-ACC​ EQ-5D-5L EQ-VAS

Mean (SD) Median (IQR) Mean (SD) Median (IQR) Mean (SD) Median (IQR) Mean (SD) Median (IQR)

I am able to get around as much as I want to
  All of the time (74) 0.73 (0.10) 0.77 (0.70–0.81) 0.94 (0.09) 0.98 (0.92–1.0) 0.75 (0.23) 0.83 (0.66–0.92) 74.6 (17.5) 75 (65–85)

  Most of the time (64) 0.69 (0.11) 0.71 (0.63–0.76) 0.90 (0.09) 0.92 (0.85–0.97) 0.62 (0.26) 0.64 (0.49–0.82) 71.2 (18.4) 75 (57–84)

  Some of the time (28) 0.67 (0.14) 0.71 (0.60–0.79) 0.90 (0.09) 0.91 ( 0.85–0.98) 0.47 (0.34) 0.55 (0.25–0.71) 62.7 (21.9) 70 (50–80)

  A little/none of the 
time (34)

0.63 (0.18) 0.68 (0.53–0.76) 0.86 (0.12) 0.89 (0.84–0.94) 0.05 (0.32) 0.05 (-0.26–0.32) 52.2 (23.9) 50 (25–75)

  p. * 0.002  < .001  < .001  < .001

When I experience pain, it is well managed
  All of the time (110) 0.72 (0.12) 0.77 (0.70–0.81) 0.94 (0.08) 0.97 (0.90–1.0) 0.67 (0.32) 0.78 (0.56–0.91) 72.8 (20.8) 80 (60–90)

  Most of the time (66) 0.66 (0.11) 0.69 (0.57–0.74) 0.88 (0.09) 0.89 (0.83–0.95) 0.44 (0.36) 0.50 (0.23–0.69) 63.3 (18.9) 70 (50–80)
  Some of the time (13) 0.68 (0.08) 0.69 (0.62–0.75) 0.89 (0.10) 0.92 (0.80–1.0) 0.50 (0.29) 0.58 (0.48–0.68) 66.3 (23.1) 70 (50–83)
  A little/none of the 
time (11)

0.57 (0.23) 0.59 (0.55–0.74) 0.84 (0.17) 0.87 (0.78–0.98) 0.10 (0.39) 0.13 (-0.28–0.39) 50.9 (21.4) 50 (25–65)

  p. *  < .001  < .001  < .001  < 0.001

I am generally happy
  All of the time (59) 0.76 (0.07) 0.78 (9.74–0.81) 0.97 (0.05) 1 (0.96–1.0) 071 (0.28) 0.75 (0.63–0.92) 75.8 (20.5) 80 (65–90)

  Most of the time (99) 0.69 (0.10) 71 (0.65–0.79) 0.91 (0.08) 0.92 (0.86–0.97) 0.50 (0.37) 0.59 (0.23–0.82) 67.9 (19.4) 75 (50–80)

  Some of the time (31) 0.64 (0.14) 0.67 (0.53–0.79) 0.86 (0.10) 0.86 (0.80–0.96) 0.47 (0.36) 0.56 (0.20–0.78) 59.0 (20.9) 60 (50–70)

  A little/none of the 
time (11)

0.46 (0.20) 0.46 (0.36–0.58) 0.75 (0.15) 0.75 (0.69–0.83) 0.35 (0.52) 0.52 (-0.01–0.77) 52.7 (23.5) 50 (25–80)

  p. *  < .001  < .001  < .001  < .001

I have as much independence as I want
  All of the time (69) 0.74 (0.10) 0.77 (0.73–0.81) 0.97 (0.05) 0.99 (0.96–1.0) 0.70 (0.26) 0.75 (0.64–0.86) 75.2 (18.1) 80 (70–90)

  Most of the time (93) 0.69 (0.11) 0.73 (9.65–0.78) 0.90 (0.08) 0.92 (0.85–0.97) 0.55 (0.33) 0.60 (0.37–0.83) 66.3 (20.3) 70 (50–80)

  Some of the time (18) 0.65 (0.10) 0.69 (0.57–0.72) 0.84 (0.1) 0.85 (0.75–0.90) 0.48 (0.36) 0.58 (0.20–0.77) 71.2 (20.2) 75 (60–85)

  A little/none of the 
time (20)

0.55 (0.17) 0.59 (0.43–0.69) 0.81 (0.14) 0.82 (0.77–0.88) 0.10 (0.47) -0.34 (-0.28–0.62) 48.5 (22.9) 50 (25–67)

  p. *  < .001  < .001  < .001  < .001

I have good social relationships with family and friends
  All of the time (109) 0.74 (0.09) 0.77 (0.70–0.81) 0.94 (0.06) 0.96 (0.91–1.0) 0.58 (0.34) 0.68 (0.37–0.86) 71.4 (19.7) 75 (60–85)

  Most of the time (62) 0.68 (0.10) 0.70 (0.61–0.77) 0.90 (0.08) 0.90 (0.85–0.98) 0.57 (0.32) 0.64 (0.48–0.79) 66.6 (21.5) 70 (50–80)

  Some of the time (21) 0.57 (0.19) 0.62 (0.51–0.68) 0.81 (0.16) 0.84 0.75–0.94) 0.29 (0.47) 0.39 (-0.03–0.62) 56.1 (24.8) 55 (30–79)
  A little/none of the 
time (8)

0.50 (0.14) 0.45 (0.39–0.63) 0.79 (0.12) 0.75 (0.70–0.88) 0.57 (0.38) 0.76 (0.26–0.86) 63.7 (15.3) 60 (50–77)

  p. *  < 0.001  < 0.001 0.03 0.04

I have leisure activities/hobbies I enjoy
  All of the time (69) 0.73 (0.11) 0.76 (0.70–0.81) 0.95 (0.07) 0.98(0.91–1.0) 0.64 (0.28) 0.69 (0.48–0.86) 72.0 (21.0) 75 (60–90)

  Most of the time (69) 0.72 (0.10) 0.75 (0.67–0.79) 0.92 (0.07) 0.93 (0.87–0.98) 0.61 (0.31) 0.65 (0.49–0.85) 71.0 (18.7) 75 (60–85)

  Some of the time (44) 0.65 (0.13) 0.69 (0.58–0.75) 0.88 (0.10) 0.91 (0.79–0.96) 0.43 (0.40) 0.54 (0.14–0.74) 63.4 (20.4) 70 (50–80)

  A little/none of the 
time (18)

0.54 (0.18) 0.56 (0.41–0.69) 0.81 (0.15) 0.82 (0.73–0.90) 0.25 (0.54) 0.25 (-0.28–0.77) 53.0 (24.9) 50 (25–80)

  p. *  < 0.001  < 0.001 0.006 0.008
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specific quality of life respectively. However, the strength 
of the correlations was moderate, indicating that the 
QOL-ACC adds new information and is measuring a 
construct sufficiently different from the constructs meas-
ured by existing instruments in aged care settings.

The relationship between the QOL-ACC and other 
instruments (ASCOT and EQ-5D-5L) in this study is 
consistent with findings in a parallel matched-design 
study in older Australian receiving aged care at home 
[14]. Albeit moderate, the strength of correlation of the 
QOL-ACC with both the ASCOT and the EQ-5D-5L 
was higher in the home care population than in this 

study [14]. These findings may indicate that quality of 
life among older people in long-term residential aged 
care is a more complex construct and is influenced by 
factors that are different than older people living in the 
community. Simply, when compared to people receiving 
aged care services at home, aged care residents are likely 
to be older, more impaired, frail, have multiple morbidi-
ties, be highly dependent and have less connection with 
their peers/loved ones than they would like to have, all of 
these factors may lead to differing perspectives on quality 
of life [2, 9, 36].

Older people living in residential aged care facilities 
are likely to have differing conceptions of quality of life 
based on their health status, care needs, experience of 
quality of care, and preferences. Supporting this argu-
ment, we found that the QOL-ACC demonstrated the 
strongest correlation with the QCE-ACC (a measure 
of quality-of-care experience in aged care) than with 
EQ-5D-5L and ASCOT (Table  4). These findings con-
trast with those from our prior work in older people 
receiving aged care services at home where we found 
that the QOL-ACC had a weaker correlation with the 
QCE-ACC than with ASCOT and EQ-5D-5L [14]. 
Older people in residential aged care facilities are more 
dependent on daily care supports provided by facilities 
than older people in the community and may not be 
able to maintain or improve their quality of life without 
those services and supports. Therefore, it is possible 
that quality of life perceptions for aged care residents 
may be more closely associated with care quality and 
the care experience than older people living in their 

Table 4  Relationship between Quality of Life-Aged Care 
Consumers (QOL-ACC) and other instruments

QOL-ACC​ Quality of Life-Aged Care Consumers, QCE-ACC​ Quality of Care-Aged 
Care Consumers, ASCOT Adult Social Care Outcomes Tool, EQ5D-5L EuroQuol 5 
Dimensions 5 Levels
a QCE-ACC: Australian General Adult Population algorithm used (> 18 years)
b Khadka J et al. Assessing the construct validity of the Quality-of-Life-Aged Care 
Consumers (QOL-ACC): an aged care-specific quality-of-life measure. Qual Life 
Res. 2022;31(9):2849-65 [14]

Spearman’s correlation co-efficient (P values)

Residential aged care sample 
(n = 200)

Home care 
sample 
(n = 313)b

ASCOT 0.51 (< 0.001) 0.61 (< 0.001)

QCE-ACC​a 0.57 (< 0.001) 0.51 (< 0.001)

EQ-5D-5L 0.52 (< 0.001) 0.56 (< 0.001)

EQ VAS 0.36 (< 0.001) 0.48 (< 0.001)

Fig. 2  Quality of Life-Aged Care Consumers (QOL-ACC) index scores by self-rated quality of life
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own homes. However, the relationship between care 
experience and quality of life needs further investiga-
tion, particularly due to heterogeneity in care needs, as 
service provision becomes increasingly concentrated on 
individuals with the greatest care needs. A similar asso-
ciation between care experience and quality of life was 
reported in a study conducted in the UK [37]. However, 
it is also important to note that the level of association 
between the QOL-ACC and QCE-ACC was moderate. 
This finding supports the argument that these two con-
structs are distinctive and not directly interchangeable, 
reinforcing the value of measuring these two different 
concepts separately [37].

Known group analysis confirmed our prior hypoth-
eses (Table 2) that the QOL-ACC scores were higher in 

people with higher on global self-reported quality of life 
(Fig. 2) and health (Fig. 3) items. These findings were mir-
rored in our previous study that assessed known group 
validity of the QOL-ACC in older Australians accessing 
aged care at home [18]. Strong evidence of convergent 
and known-groups validity demonstrates the construct 
validity of the QOL-ACC in older people accessing resi-
dential aged care services in Australia. Missing data, and 
ceiling and floor effects, for the QOL-ACC were within 
acceptable range, and are similar to other studies that 
have assessed feasibility of other preference-based instru-
ments [28, 38, 39]. Internal consistency reliability for the 
QOL-ACC was good and the value was similar to litera-
ture reports for most of the other instruments, [40, 41] 
confirming that basic level of reliability of the instru-
ment in residential aged care population. Further ongo-
ing studies will establish other important psychometric 
properties of the QOL-ACC such as test–retest reliability 
and responsiveness.

Although this study was carried out in a relatively 
small sample of 200 older people living in residential 
aged care services, our study population was broadly 
representative in terms of age, gender, country of birth, 
and language distribution when compared with the 
national population using residential aged care services 
in Australia (Table  1) [2]. Despite ongoing COVID-19 
restrictions at the time of the study, data was collected 
from five out of eight states and territories in Australia 
(data was not collected from New South Wales, Vic-
toria and Northern Territory). As the QOL-ACC was 
primarily designed as a self-reported instrument, we 

Fig. 3  Quality of Life-Aged Care Consumers (QOL-ACC) index scores by self-reported health

Table 5  Overall and dimension level Cronbach’s alpha and 
Pearson’s correlations between individual items (dimensions) and 
the overall scale (Quality of Life-Aged Care Consumers, QOL-ACC)

QOL-ACC dimensions Cronbach’s alpha Dimension-
scale 
correlation

Mobility 0.74 0.62

Pain 0.76 0.58

Emotional well-being 0.71 0.72

Independence 0.70 0.75

Social connection 0.74 0.65

Activity 0.71 0.72

Overall scale 0.77



Page 12 of 13Khadka et al. Health and Quality of Life Outcomes          (2022) 20:159 

were unable to include older people who had severe 
cognitive impairment. Although a proxy version of the 
QOL-ACC is available, due to COVID-19 restrictions 
operating at the time of data collection, we were unable 
to extend data collection activities to include proxies 
for those with severe cognitive impairment.

Our study has provided evidence to support the feasi-
bility, reliability and construct validity of the QOL-ACC 
in residential aged care settings. Given that psycho-
metric validation of any instrument is a journey than 
a destination, our future work will explore evidence of 
its content relevance, reliability (test–retest), validity, 
responsiveness (i.e., sensitive to detect change) and the 
utility of the QOL-ACC in a broader aged care popu-
lation using a novel clinimetics approach. In essence, 
clinimetrics provides a more suitable conceptual and 
methodological framework by combining judgements 
from the stakeholders (e.g. aged care providers and 
end users) and modern psychometric methods (such as 
Rasch analysis and/or Item response theory) to assess 
important psychometric properties such as reliabil-
ity, responsiveness, clinical validity and utility of the 
instruments [42, 43].

Conclusion
The QOL-ACC demonstrated good feasibility, con-
struct validity, and internal consistency reliability to 
assess aged-care specific quality of life among aged 
care residents in Australia. With an increasing aware-
ness of the central importance of person-centred out-
comes for monitoring quality and safety in aged care, 
QOL-ACC has the potential to be applied as a key aged 
care quality indicator. The preference weighted scoring 
algorithm accompanying the QOL-ACC facilitates its 
application in economic evaluation for measuring and 
valuing quality of life to generate new evidence to guide 
value-based aged care policy and practice and facilitate 
sector-wide improvements.
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