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Abstract
Purpose Rasch analysis and exploratory factor analysis (EFA) were used to evaluate the structural validity of the ASCOT-
Proxy measures completed by staff on behalf of older adults resident in care homes, by comparison to the ASCOT-SCT4, 
the measure of social care-related quality of life (SCRQoL) from which the ASCOT-Proxy was developed.
Methods EFA was conducted on the ASCOT-SCT4 and the two ASCOT-Proxy measures (Proxy-Proxy, Proxy-Resident), 
to determine if they retained the single factor of the original ASCOT-SCT4 measure found in samples of older community-
dwelling adults. Rasch analysis was also applied to measures with a single factor structure in the EFA.
Results ASCOT-Proxy-Resident had a single factor structure, as did the original ASCOT-SCT4 (also, found in this analysis 
when completed by care home staff). The ASCOT-Proxy-Proxy had a two factor structure. Rasch analysis of ASCOT-Proxy-
Resident and ASCOT-SCT4 had an acceptable model fit, internal consistency and met the assumptions of unidimensionality 
and local independence. There was evidence of less than optimal distinguishability at some thresholds between responses, 
and low frequency of rating of the ‘high level needs’.
Conclusion The ASCOT-Proxy-Resident is a valid instrument of SCRQoL for older adults resident in care homes, completed 
by staff proxies. Due to the two-factor structure, which differs from the original ASCOT-SCT4, we do not recommend the 
use of the ASCOT-Proxy-Proxy measure, although collecting data as part of the ASCOT-Proxy questionnaire may support 
its feasibility and acceptability. Further qualitative study of how care home staff complete and perceive the ASCOT-Proxy 
is encouraged for future studies.

Keywords Older adults · Care homes · Quality of life · Outcomes · Social care

Introduction

Routine standardised data collections from older adults resi-
dent in care homes are conducted in some countries: for exam-
ple, data are collected using Minimum Data Set (MDS) 3.0 
in the US [1, 2] and the International Resident Assessment 

Instrument (InterRAI) in various countries [3]. These resi-
dent-level data collections, known as minimum data sets 
(MDS), are used for a range of purposes, from direct care to 
analysis that informs policy, planning, funding and delivery of 
services. In the UK, however, there is currently no systematic 
routine collection of data in a centralised, aggregated form. 
Instead, there are various separate health and social care data 
collections held in different formats, by different agencies. A 
current UK policy aim is to move towards greater standardisa-
tion, wider adoption of digital data collection, and linkage of 
individual-level data to maximise use [4].

In this context, the Developing resources And minimum 
data set for Care Homes' Adoption (DACHA) study is a pro-
gramme of research to develop and test the feasibility of a 
resident-level UK MDS [5, 6]. One DACHA project work 
package was an individual-level pilot data collection from 

 * Stacey Rand 
 s.e.rand@kent.ac.uk

1 Personal Social Services Research Unit (PSSRU), University 
of Kent, Canterbury, UK

2 Centre for Health Services Studies (CHSS), University 
of Kent, Canterbury, UK

3 University of Nottingham, Nottingham, UK
4 University of Hertfordshire, Hatfield, UK

http://orcid.org/0000-0001-9071-2842
http://crossmark.crossref.org/dialog/?doi=10.1007/s11136-024-03631-1&domain=pdf


 Quality of Life Research

older adult care homes in England, via digital care records 
and linked data [5]. This drew on data collected in routine 
inpractice by participating homes, as well as from additional 
measures added by software providers, and completed by 
care home staff. These included resident-level quality of 
life (QoL), since QoL was a priority for inclusion in the 
MDS to reflect residents’ and families’ priorities [6] and to 
address the critique that existing MDS focus too narrowly 
on clinical, health and functioning data [2, 6]. Following 
consultation with stakeholders [7], five QoL measures were 
selected: EQ-5D-5L Proxy 2 [8], QUALIDEM [9, 10], ICE-
CAP-O [11, 12], QoL item (5-point scale), and the two QoL 
measures from the Adult Social Care Outcomes Toolkit for 
proxy completion (ASCOT-Proxy) [13]. This paper focuses 
on the two ASCOT-Proxy measures and, specifically, their 
structural validity,1 since the measures have been relatively 
recently developed and DACHA was the first data collec-
tion from care staff on behalf of residents. The psychomet-
ric properties of the other individual-level QoL measures in 
DACHA, as well as construct validity by hypothesis testing 
of the ASCOT-Proxy measures, are reported elsewhere.

ASCOT-Proxy is a questionnaire that collects data for 
two separate measures of social care-related QoL (SCRQoL) 
(see www. pssru. ac. uk). It was developed and adapted from 
ASCOT-SCT4, a self-report measure of SCRQoL that was 
originally designed for older adults living at home [15]. 
ASCOT-SCT4 has been found to be valid and reliable for 
adults of all ages, with a range of support needs [16], trans-
lated into various languages [17–19], and adapted for mixed-
methods data collection in care homes (CH4) [20, 21]. In 
care homes, data collection using ASCOT-SCT4 is often 
not feasible. An estimated 70% of UK care home residents 
have dementia [22] and many are unable to self-report QoL, 
even with flexible methods. The CH4 (another adapted ver-
sion of ASCOT-SCT4) may also not always be feasible since 
its data collection method is resource-intensive [20]. This 
is why the ASCOT-Proxy was developed, with family car-
ers and care workers, to enable data collection for people 
unable to self-report [13, 23]. Proxy respondents are asked 
to rate the ASCOT-Proxy items from the proxy-person per-
spective (i.e. what the proxy thinks the person thinks) and 
proxy-proxy perspective (i.e. what the proxy thinks about 
the person’s QoL). These ratings generate the two meas-
ures of proxy-report SCRQoL: ASCOT-Proxy-Resident and 
ASCOT-Proxy-Proxy.

The DACHA study was the first data collection of 
ASCOT-Proxy from care home residents. The study used 
staff proxy report, since a previous study found that data 

collection from family proxies with the CH4 led to high 
levels of missing data, whereas staff report gave a more com-
plete data [20]. Previous studies of proxy report of QoL pro-
vide evidence of differences, albeit small, in rating by proxy 
‘type’ (e.g., staff vs. family) [24], so a consistent approach 
to proxy report by direct care staff, who knew the resident 
well, was adopted. Since ASCOT-proxy was developed [13], 
there has been one study of its psychometric properties, in a 
sample of family carers of community-dwelling people with 
dementia [25]. This study found that one measure, ASCOT-
Proxy-Person (Resident), had acceptable properties; how-
ever, the other measure, ASCOT-Proxy-Proxy, did not fit to 
the expected unidimensional scale based on the single factor 
structure of the original ASCOT-SCT4 [15]; instead, it was 
found to have a two-factor structure [25]. There were also 
issues with the rating scale for two QoL domains (Food and 
drink and Personal comfort and cleanliness), which war-
ranted further investigation [25]. Due to these findings, espe-
cially since they were based on family carer proxy-report 
for people with dementia living at home, there is a need for 
further evaluation of the measure, in general, and also for 
proxy report by care home staff, as in the DACHA study [5].

Therefore, the aim of this analysis was to evaluate the 
structural validity of the ASCOT-Proxy measures, as col-
lected in the DACHA study by care home staff, using explor-
atory factor analysis and Rasch analysis. This forms part 
of the process of deciding whether and how to recommend 
the measure’s inclusion in a MDS, alongside evaluation of 
other psychometric properties (e.g., construct validity by 
hypothesis testing) and acceptability to care staff, which are 
reported elsewhere. Evaluation of ASCOT-Proxy’s struc-
tural validity, as well as other psychometric properties, is 
also important for guiding its future development and use in 
routine data collection, evaluation and research. This paper 
will inform the understanding of the collection of SCRQoL 
by care home staff proxies using ASCOT-Proxy, with com-
parison to the ASCOT-SCT4, also collected from care home 
staff proxies.

Methods

Data collection

Study 1 (ASCS, ASCOT‑SCT4)

ASCOT-SCT4 [15], the original ASCOT measure from 
which ASCOT-Proxy was developed, is routinely collected 
in the English Adult Social Care Survey (ASCS) [26]. The 
ASCOT-SCT includes nine items, covering eight domains: 
Control over daily life, Social participation and involve-
ment, Occupation (doing things I value and enjoy), Personal 
comfort and cleanliness, Food and drink, Accommodation 

1 By structural validity, we refer to the degree to which the scores of 
a scale are an adequate reflection of the dimensionality of the con-
struct to be measured [14].

http://www.pssru.ac.uk
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comfort and cleanliness, Personal safety and Dignity. For 
each item, there are four statements that relate to the person’s 
ideal state (all needs and preferences met), no needs, some 
unmet needs, and high-level unmet needs (risk to health).

The ASCS is an annual survey of adults, aged 18 or over, 
across England, who receive local authority funded or man-
aged services. The majority of responses are collected by 
postal survey using a self-complete questionnaire (see [26] 
for detail). Although the ASCS guidance states anyone who 
lacks capacity ought to be excluded from the sample [26], 
approximately 9% of ASCS data is completed by proxy. 
The majority of proxy responses are completed by family 
and friends but around 1 in 15 are completed by care staff. 
ASCS datasets only collect data on whether it is completed 
by proxy, and whether that proxy is care staff or family/
friend. No further information is collected on proxies and 
the guidance does not specify who ought to act as a proxy.

For the analysis presented here, we extracted ASCOT-
SCT4 care home staff proxy responses from the 2011 to 
2022 ASCS for older adults, aged 65 or over, who were 
resident in a care home. This yielded a sample of 697.2 We 
consider these data as a comparator, as there has not previ-
ously been a formal assessment of structural validity of the 
ASCOT-SCT4 collected by care home staff proxy response 
and the DACHA study did not include the –SCT4, to avoid 
duplication and minimise care home staff burden.

Study 2 (DACHA, ASCOT‑Proxy)

ASCOT-Proxy, along with other QoL measures included 
in the DACHA study and other measures (see study proto-
col for full details [5]), was added into digital care record 
software by two care software providers, working with the 
DACHA study. ASCOT-Proxy covers the same domains 
as ASCOT-SCT4, and uses the same four item response 
options; however, the question wording is adapted to indi-
cate the question is being asked of a proxy and allows for 
two ratings for each domain for the ASCOT-Proxy-Resident 
and ASCOT-Proxy-Proxy [13] (Fig. 1).

Care homes were eligible to participate if they were using 
one of the two software systems, and in one of these three 
integrated care systems (ICSs) in England, which were 
selected to represent a range of geographic/regional, socio-
economic and organisational contexts. In the participating 
care homes, all permanent residents, aged 65 years or older, 
were eligible to take part. We excluded residents thought by 
staff to be in their last weeks of life. The study included resi-
dents with and without the capacity to consent to the study. 
Where residents were not able to consent for themselves, a 
nominated or personal consultee was consulted to advise on 
the views and feelings they believed the resident would have. 
ASCOT-Proxy was completed by a staff member for all par-
ticipating residents, with the staff member being someone 
who knew the resident well, with or without consultation 
with the resident based on the staff member’s judgement.

Data were entered by care home staff between March and 
May 2023, and extracted by software provider 1 on 27 June 
2023, and software provider 2 in three batches, on 14 June, 
17 August, and 28 September 2023. The data considered in 

Fig. 1  Example ASCOT-
Proxy item (food and drink). 
© PSSRU at the University of 
Kent. www. pssru. ac. uk/ ascot

2 Per ASCS year (excluding 2021): Mean 62.8, Std. Dev. 11.68, and 
Range 40 to 80. The 2021 ASCS was voluntary, rather than manda-
tory. There were only six proxy responses by care home staff.

http://www.pssru.ac.uk/ascot
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this analysis excludes four participating care homes from 
software provider 2, due to an issue with flagging data entry 
that affected this data extract. In the analysis presented here, 
we only considered data where all ASCOT-Proxy-Resident 
(n = 462) and ASCOT-Proxy-Proxy (n = 511) items were 
completed.

Statistical analysis

Exploratory factor analysis (EFA) followed by Rasch analy-
sis were applied to ASCOT-Proxy (Study 2) to determine the 
structural validity of the ASCOT-Proxy completed by care 
home staff, with comparison to ASCOT-SCT4, the original 
ASCOT measure from which the ASCOT-Proxy was devel-
oped, completed also by care home staff (Study 1).

Analyses were conducted on complete cases (i.e., no 
imputation of missing values) in STATA 16, except for 
Rasch analysis in WINSTEPS 3.91.1 [27].

Exploratory factor analysis

The Kaiser–Meyer–Olkin (KMO) measure of sampling ade-
quacy [28] and Bartlett’s test of sphericity [29] were used to 
indicate appropriateness of factor analysis for each measure. 
Ordinal exploratory factor analysis (EFA) was conducted 
because ASCOT-SCT4 and ASCOT-Proxy item ratings are 
ordinal. The user-written command polychoric was used to 
calculate polychoric correlations [30, 31] and EFA was run 
on the polychoric correlation matrices. To guide retention 
of factors in the EFA, Horn’s parallel analysis with the user 
written command, paran, which uses principal component 
analysis (PCA), without rotation, was applied [32–36]. 
Randomly generated eigenvalues were estimated in 5,000 
random correlation matrixes, using the 95th percentile, and 
factors were retained where the observed exceeded random 
principal component Eigenvalues [33, 37].

Rasch analysis

Rasch analysis compares observed (typically, ordinal) 
data against a unidimensional mathematical measure-
ment model (‘Rasch model’). This model assumes that 
the probability of affirming an item is a logistic function 
of the difficulty of the item (item) and the ability of the 
person (person). By fitting QoL data to the Rasch model, 
ordinal data is converted into interval level measurement 
with log odds as the unit interval [38]. Rasch analysis can 
be applied to guide item reduction [38] or, as in the case 
of this analysis, for the development and testing of existing 
or adapted measures [39, 40]. Because ASCOT-SCT4 and 
ASCOT-Proxy items have ordered response options that 

are unique to each item, we fitted data using a partial credit 
model [41]. Adjacent response categories were collapsed 
when there was evidence of disordered thresholds using 
visual inspection of ordered category probability curves 
[42], with the Rasch model re-calculated on data with col-
lapsed categories.

The Rasch model assumes local independence and 
unidimensionality, i.e., the measure relates to a single 
latent dimension or construct [38]. To evaluate the fit of 
observed data to the Rasch model (with collapsed catego-
ries, as above), we used principal component analysis of 
standardised residuals to assess whether residual variance 
is random after considering the primary measurement 
dimension, as would be expected if the data fitted to a 
single latent dimension. The criteria applied was that 
first principal component of the residuals should have an 
Eigenvalue of less than 2.0 [42, 43]. To evaluate local 
independence, we examined standardised residual correla-
tions for items; correlations < 0.20 were taken to indicate 
local independence of items [44]. Finally, an item separa-
tion index of > 1.5 was taken to indicate adequate internal 
consistency [42] and that the sample can be divided into 
two strata by the measure, i.e., low vs high QoL [45].

To evaluate how well observed data fitted to the Rasch 
model, a number of overall fit summary statistics were 
considered. A non-significant overall summary Chi-square 
interaction fit statistic was taken to indicate good fit to the 
Rasch model. The standard deviation of the item summary 
residual statistic was evaluated against the criterion of one 
indicating ‘perfect fit’, with values of < 1.5 deemed to be 
acceptable [46]. Since the Chi-square test is sensitive to 
larger samples, as in the two studies we report here, the 
summary residual statistics were preferred when the Chi-
square results differed [44]. To further understand any mis-
fit to the Rasch model, INFIT and OUTFIT mean square 
statistics for each item were considered, with values in the 
range of 0.5 to 1.5 indicative of good fit.

Functionality of the ASCOT rating scale of four ordered 
categories was assessed using the following criteria: 
(1) ≥ 10 cases per response category; (2) average measures 
and category thresholds increase by response category, 
with step difficulties increasing between 1.4 to 5.0 logits 
per category; and (3) OUTFIT MNSQ of < 2.0 for each 
response category [47]. If the first criteria did not hold 
(i.e., n < 10 per response category) and the other criteria 
were also not met, the finding was taken to be inconclusive 
due to small numbers, by response.

Results

The sample descriptive statistics are shown in Table 1.
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Exploratory factor analysis

The Kaiser–Meyer–Olkin measure of sampling adequacy 
indicated that the correlations between items were suffi-
cient for factor analysis (KMO = 0.81 for ASCOT-SCT4 
and KMO = 0.85, 0.81 for ASCOT-Proxy-Resident and 
-Proxy, respectively). Likewise, Barlett’s test of spheric-
ity indicated a rejection of the null hypothesis that items 
were not inter-correlated for all three measures (ASCOT-
SCT, χ2 (28) = 820.52, p < 0.001; ASCOT-Proxy-Resi-
dent χ2 (28) = 1289.30, p < 0.001; ASCOT-Proxy-Proxy, 
χ2 (28) = 964.43, p < 0.001).

Horn’s parallel analysis indicated a single factor solu-
tion for the ASCOT-SCT4 and ASCOT-Proxy-Resident 
(i.e., the observed Eigenvalue exceeded the random prin-
cipal component Eigenvalue only for the first factor), but a 
two factor solution for ASCOT-Proxy-Proxy. For ASCOT-
SCT4 (Table 2) and ASCOT-Proxy-Resident (Table 3), all 
items loaded onto a single factor with factor loadings ≥ 0.40 
[48]. There was high unique variance (≥ 0.60) for four 

ASCOT-SCT4 domains (Accommodation, Personal safety, 
Social and Dignity), and two domains had high unique vari-
ance in the ASCOT-Proxy-Resident EFA (Personal safety, 
Dignity).

For the ASCOT-Proxy-Proxy, a two-factor solution with 
promax rotation is also reported in Table 3. All items loaded 
with factor loadings ≥ 0.40. The first factor comprised the 
higher order domains of quality of life that relate to QoL 
needs beyond basic care (i.e., Control, Social, Occupation), 
as well as Dignity or whether the process care delivery 
ensures the person’s sense of sense and dignity is main-
tained. The second factor included the four basic domains 
of care-related QoL, which relate to the basic actions of care 
to support individual daily activities and needs (i.e., support-
ing food and drink, personal comfort and cleanliness, home 
comfort and cleanliness, and personal safety).

Rasch analysis

A single factor structure was expected based on previous 
studies of the ASCOT-SCT4 from which the ASCOT-
Proxy was developed, which has a single factor struc-
ture [15], and was also supported by the analysis pre-
sented here with ASCOT-SCT4 data collected by care 
home staff proxy report (Study 1). However, only the 
EFA for ASCOT-Proxy-Resident supported a single fac-
tor structure. Therefore, we proceeded to Rasch analysis 
with ASCOT-Proxy-Resident (Study 2) only, alongside 
ASCOT-SCT4 (Study 1) for comparison.

For the ASCOT-SCT4, the category probability curves 
indicated disordered thresholds for six of eight domains 
(all except for Social and Occupation), with the prob-
ability curve for some needs “buried” under the other 
curves. Therefore, high-level and some needs responses 

Table 1  Sample characteristics

a A sum of the number of eight activities of daily living (ADLs), where the resident has difficulty and/or requires help: indoor mobility, getting 
in/out of bed or a chair, eating, dealing with paperwork or finances, bathing, getting un/dressed, using the toilet, washing hands and face

Study 1
ASCS

Study 2
DACHA

Frequency, N (%) Frequency, N (%)

Sex
Female 450 (64.6%) 155 (29.6%)
Male 247 (35.4%) 67 (12.8%)
Missing 0 (0%) 301 (57.6%)

Mean, Std. Dev (min. to max.) Mean, Std. Dev (min. to max.)

ADLs with  difficultya 5.74, 2.44 (0 to 8) n/a
Barthel Index n/a 8.47, 6.01 (0 to 20)
ASCOT-SCT4 19.90, 3.12 (8 to 24) n/a
ASCOT-Proxy-Proxy n/a 19.23, 4.08 (0 to 24)
ASCOT-Proxy-Resident n/a 19.88, 3.35 (9 to 24)

Table 2  Exploratory factor analysis for ASCOT-SCT4 (Study 1)

Items with uniqueness ≥ 0.60 shown in bold

Factor loading Uniqueness

1. Food & drink 0.66 0.57
2. Home comfort & clean 0.61 0.63
3. Personal comfort & clean 0.67 0.56
4. Social participation 0.61 0.63
5. Occupation 0.70 0.51
6. Control over daily life 0.66 0.57
7. Personal safety 0.59 0.65
8. Dignity 0.49 0.76



 Quality of Life Research

were collapsed for these six domains. Visual inspection of 
the category probability curves indicated that no further 
evidence of disordered thresholds (Fig. 2). For ASCOT-
Proxy-Resident, the category probability curves indicated 
disordered thresholds for two of the eight domains. The 
probability curve for some needs (Home comfort and 
cleanliness, Personal safety) were “buried” under the other 
curves, so high-level and some needs were combined for 
these two items. The revised category probability curves 
are shown in Fig. 3, with no further evidence of disordered 
thresholds.

The first principal component of the residuals’ Eigen-
value was less than the criterion of 2.0 for both ASCOT-
SCT4 (1.56) and ASCOT-Proxy-Resident (1.85), which 

indicated good fit of observed data to the unidimensional 
Rasch model. Local independence of items (i.e., standard-
ised residual correlations of < 0.20) was confirmed for the 
ASCOT-SCT4. There was one positive correlation > 0.20 
between Home and Personal comfort and cleanliness for 
ASCOT-Proxy-Resident (0.28), although the other correla-
tions between item residuals were negative (i.e., no evidence 
of local dependence). The item separation index was above 
1.5 for both measures (Table 4), which indicates adequate 
internal consistency.

The overall Chi-square statistic indicated a good overall 
fit to the Rasch model for ASCOT-SCT4 (p = 0.850), but 
not ASCOT-Proxy-Resident (p < 0.001). This fit statistic can 
be sensitive to large sample sizes, like the two samples of 

Table 3  Exploratory factor analysis for ASCOT-Proxy-Proxy and –Resident (Study 2)

Items with uniqueness ≥ 0.60 shown in bold

ASCOT-Proxy-Proxy ASCOT-Proxy-Resident

Factor One Factor Two

Rotated loading Uniqueness Rotated loading Uniqueness Un-rotated 
loading

Uniqueness

1. Food & drink 0.627 0.610 0.696 0.515
2. Home comfort & clean 0.705 0.392 0.853 0.272
3. Personal comfort & clean 0.704 0.421 0.763 0.418
4. Social participation 0.747 0.456 0.744 0.447
5. Occupation 0.856 0.223 0.790 0.377
6. Control over daily life 0.712 0.447 0.734 0.464
7. Personal safety 0.674 0.506 0.607 0.631
8. Dignity 0.413 0.708 0.591 0.650

Fig. 2  Revised category probability curves for ASCOT-SCT4 (Study 1)



Quality of Life Research 

study. Therefore, we also considered the summary residual 
statistics for items and persons, with preference for these 
statistics where results differ [44]. For both ASCOT-SCT4 
and ASCOT–Proxy-Resident, the standard deviation of the 
item summary residual statistic was less than the criterion of 
1.5, which indicates good fit. Evaluation of individual item 
statistics also indicated good fit for all items across both 
ASCOT-SCT4 and ASCOT–Proxy-Resident, with INFIT 
and OUTFIT mean square values within the acceptable cri-
teria range of 0.50 to 1.50 (Table 5).

The rating scale diagnostics against Linacre’s criteria 
[47] are shown in Table 6 and 7. First, even after combining 
categories due to evidence of disordered thresholds based 
on visual inspection of category probability curves, four 
ASCOT-SCT4 and three ASCOT-Proxy-Resident items 
had < 10 endorsements for ‘high-level needs’ and/or ‘some 
needs’.

Second, the average category measure and Rasch-
Andrich category thresholds increased by response cat-
egory for all ASCOT-SCT4 and ASCOT-Proxy-Resident 
items, so there was no evidence of disordered thresholds. 

However, the step difficulty increase by category did not 
fit into the criterion of between 1.4 and 5.0 logits for two 
ASCOT-SCT4 items (Occupation (0.76 logits) and Social 
participation (1.03 logits) at ‘some needs’ to ‘no needs’). 
For ASCOT-Proxy-Resident, there were inconclusive 
results for two items that did not meet the criterion (Per-
sonal comfort and cleanliness (0.83 logits) and Personal 
safety (0.40 logits)), but there were < 10 endorsements 
of high-level needs. This can cause instability of Rasch 
Andrich thresholds. Three ASCOT-Proxy-Resident items 
also did not meet the criteria with ≥ 10 endorsements 
(Control over daily life (1.20 logits) and Dignity (0.82 
logits) at ‘some needs’ to ‘no needs’, Occupation (1.17 
logits) at no needs to ideal state). Therefore, despite no 
evidence of disordered thresholds, there is evidence of less 
than optimal distinguishability at these thresholds.

Third, the OUTFIT MNSQ was within the criteria 
of < 2.0 for all ratings, except for ‘high level needs’ for 
ASCOT-Proxy-Resident Food and drink.

Fig. 3  Revised category probability curves for ASCOT-Proxy-Resident (Study 2)

Table 4  Model fit statistics for ASCOT-SCT4 and ASCOT-Proxy–Resident

Study Overall model fit Item fit resid. Mean 
(Std. Dev.)

Person fit resid. Mean 
(Std. Dev.)

Item 
separation 
index

ASCOT-SCT4 1 χ2 (6,179 df) = 6061.74, p = 0.854 0.00 (1.28) 2.43 (1.72) 13.62
ASCOT-Proxy-Resident 2 χ2 (3,131 df) = 4575.43, p < 0.001 0.00 (0.98) 2.46 (1.82) 9.68
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Discussion

This analysis aimed to establish the structural validity of 
ASCOT-Proxy when completed by care home staff on 
behalf of older care home residents. Whilst ASCOT-SCT4 
is thought to have a single factor structure based on previous 
studies (e.g., [15, 49]), this has not previously been assessed 
by care home staff report on behalf of older adults. On that 
basis, we also considered the structural validity of ASCOT-
SCT4 collected in the ASCS by staff proxy report. We found 
that the single factor structure of the original ASCOT-SCT4 
was replicated in this analysis. Therefore, we also expected 
to observe a single factor structure in the two measures of the 
ASCOT-Proxy collected in the DACHA study, an adapted 
version of the SCT4 for proxy-report. However, we found 
that only the ASCOT-Proxy-Resident had a single factor 
structure using EFA, whereas the ASCOT-Proxy-Proxy had 
a two-factor solution. The finding that the ASCOT-Proxy 
only forms a single factor solution for ASCOT-Proxy-Resi-
dent, not ASCOT-Proxy-Proxy, aligns to the first validation 
study of ASCOT-Proxy, conducted with data collected from 
family carers of community-dwelling adults with demen-
tia [25]. The main difference between this previous study 
and the analysis presented here is that Dignity loads onto 
the higher-order factor for ASCOT-Proxy-Proxy and onto 
the single factor for ASCOT-Proxy-Resident with a load-
ing > 0.4; it did not in the previous study [25]. This finding 
supports the retention of the Dignity item in the ASCOT-
Proxy, which is part of the ASCOT-SCT4 (from which 

ASCOT-Proxy was developed) and was found to be con-
ceptually important in its early development and testing [15].

In addition, aligning with the previous study [25], we 
recommend that, although both ASCOT-Proxy perspectives 
may be used to collect data, especially since qualitative evi-
dence indicates that the dual proxy-proxy and proxy-resident 
perspective ratings enhance the measure’s acceptability [13], 
only the ASCOT-Proxy-Resident ought to be used in analysis 
of residents’ SCRQoL. This is because the ASCOT-Proxy-
Resident maintains the structure of the original ASCOT-
SCT4, with a single factor related to social care-related 
QoL (see [15] and analysis in this paper), whereas the eight 
ASCOT-Proxy-Proxy items form two separate measures. In 
addition, conceptually, the ASCOT-Proxy-Resident aligns 
more closely with the intended construct and purpose of 
ASCOT, as a measure of SCRQoL from a person-centred 
perspective and based on Sen’s capability approach [15, 
50], since it invites a person-centred perspective in QoL 
rating by the proxy respondent. Using the ASCOT-Proxy is 
also preferable to the SCT4, without adaptation, for proxy-
report, since it gives clearer indication that it is designed and 
intended for proxy-report, and has been found to be more 
acceptable and feasible for completion by both family carer 
and care staff proxy respondents [13, 23, 24].

The Rasch analysis indicated that there was acceptable 
model fit for ASCOT-Proxy-Resident with good inter-
nal consistency, overall model fit and item fit (as also, for 
ASCOT-SCT4 as a comparator). However, there was evi-
dence of less than optimal distinguishability at the thresholds 

Table 5  Item statistics Item difficulty SE INFIT
MNSQ

OUTFIT 
MNSQ

Point-meas-
ure correla-
tion

ASCOT-SCT4
1. Food and drink −0.79 0.10 1.02 1.12 0.51
2. Home comfort & clean −1.22 0.10 1.01 1.01 0.48
3. Personal comfort & clean −0.54 0.09 0.94 0.92 0.60
4. Social participation 0.48 0.07 1.04 1.02 0.65
5. Occupation 1.12 0.06 0.84 0.84 0.74
6. Control over daily life 2.58 0.08 0.93 0.94 0.74
7. Personal safety −1.57 0.13 0.96 1.14 0.39
8. Dignity −0.07 0.09 1.21 1.26 0.47
ASCOT-Proxy-Resident
1. Food and drink −0.71 0.10 1.08 1.30 0.59
2. Home comfort & clean −0.60 0.11 0.83 0.76 0.65
3. Personal comfort & clean −1.55 0.12 0.95 0.87 0.57
4. Social participation 0.40 0.08 0.96 0.94 0.72
5. Occupation 1.32 0.07 0.79 0.79 0.80
6. Control over daily life 1.49 0.07 0.95 0.95 0.77
7. Personal safety −0.53 0.12 1.09 1.30 0.46
8. Dignity 0.17 0.09 1.26 1.30 0.61
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between outcome states, especially between some and high-
level needs, for multiple items in both—SCT4 and—Proxy-
Resident measures. There was also evidence of disordered 
thresholds, which appeared to be related to low frequency 
of selecting high-level needs. In applying psychometric 
approaches, it would usually be recommended to review 
these items to adjust item wording or response states to 
make it easier to choose the lowest QoL option or add new 
items. However, this study is a validation of an adapted ver-
sion (ASCOT-Proxy) of an established measure (ASCOT-
SCT4), with analysis of data collected in the same context 
(i.e., older adult care homes, by staff proxy) as a comparator. 

Therefore, rather than suggest further adaptations to either 
measure, we note these issues, especially the low frequency 
of selecting high-level needs, and set out our rationale for 
doing so, below.

ASCOT-SCT4 measure was designed as a preference-
based measure for economic evaluation of social care inter-
ventions, service delivery and policy, although it is also used 
in other ways, e.g., assessment and care planning [51, 52]. The 
four-level response states are important as they enable the rat-
ing of QoL now and also, ‘what could be’ if services were no 
longer available (counterfactual). This allows the application 
of a counterfactual self-estimation method using an interview 

Table 6  Rating scale diagnostics for ASCOT-SCT4

a Collapsed categories

Observed count Observed average OUTFIT
MNSQ

Rasch-Andrich 
threshold

Category measure

1. Food and drink
High-level or some  needsa 9 −0.75 0.81 NONE −3.79
No needs 188 1.23 1.22 −1.88 −0.79
Ideal state 481 2.49 0.99 1.88 2.20
2. Home comfort & clean
High-level or some  needsa 6 −0.47 1.00 NONE −4.12
No needs 144 0.98 1.01 −1.78 −1.22
Ideal state 531 2.42 0.99 1.78 1.68
3. Personal comfort & clean
High-level or some  needsa 8 −1.02 0.74 NONE −4.03
No needs 267 1.34 0.90 −2.39 −0.54
Ideal state 397 2.72 0.99 2.39 2.95
4. Social participation
High-level needs 19 −0.39 1.05 NONE −2.43
Some needs 70 0.69 0.90 −1.60 −0.64
No needs 281 1.90 1.02 −0.57 1.36
Ideal state 293 2.88 1.08 2.17 3.79
5. Occupation
High-level needs 52 0.17 1.09 NONE −1.37
Some needs 98 0.73 0.51 −1.14 0.28
No needs 227 2.16 0.84 −0.38 1.83
Ideal state 287 3.11 0.93 1.52 3.84
6. Control over daily life
High-level or some  needsa 183 0.89 0.88 NONE −0.02
No needs 311 2.35 0.96 −1.46 2.58
Ideal state 167 3.33 0.99 1.46 5.18
7. Personal safety
High-level or some  needsa 6 −0.91 0.79 NONE −3.71
No needs 65 0.70 1.21 −0.95 −1.57
Ideal state 606 2.25 0.94 0.95 0.58
8. Dignity
High-level or some  needsa 22 0.47 1.57 NONE −2.63
No needs 194 1.50 1.20 −1.42 −0.07
Ideal state 443 2.51 1.20 1.42 2.49
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version, ASCOT-INT4, to estimate the impact of social care 
on quality of life [53]. The English context is covered by leg-
islation, the Care Act (2014), which places a legal duty on 
local authorities to respond to adults’ eligible care needs. This 
welfare safety net means that it is uncommon for high-level 
needs to remain unmet. It is important, however, for the option 
of high-level needs to remain in the ASCOT measures to be 

able to identify the counterfactual (i.e., what it would be like 
if the system were no longer there and needs went unmet). 
The full range of ratings (ideal state to high-level needs) is 
also intended to allow measurement of trends, over time or by 
region, area or service, in long-term care systems that indicate 
stress-related failure or reduced performance. Therefore, we 
propose to keep the four response levels, despite the issue with 

Table 7  Rating scale diagnostics for ASCOT-Proxy-Resident

*Adjusted for report of small values (where observed count is < 5)
a Collapsed categories

Observed count Observed average OUTFIT
MNSQ

Rasch-Andrich 
threshold

Category measure

1. Food and drink
High-level needs  < 5* −0.21 2.71 NONE −4.00
Some needs  < 36* 0.03 1.03 −2.12 −1.78
No needs 126 1.49 1.47 0.06 0.39
Ideal state 300 2.53 1.07 2.06 2.54
2. Home comfort & clean
High-level or some  needsa 9 −1.08 0.68 NONE −3.61
No needs 142 0.98 0.73 −1.89 −0.60
Ideal state 311 2.65 0.85 1.89 2.41
3. Personal comfort & clean
High-level needs  < 10* −2.67 0.28 NONE −4.46
Some needs  < 10* −0.54 0.88 −1.57 −2.73
No needs 108 0.98 0.83 −0.74 −0.68
Ideal state 344 2.45 1.00 2.31 1.90
4. Social participation
High-level needs 15 −0.40 1.00 NONE −2.63
Some needs 67 0.74 1.23 −1.83 −0.57
No needs 148 1.61 0.72 0.00 1.38
Ideal state 232 3.01 0.89 1.83 3.44
5. Occupation
High-level needs 37 −0.07 0.83 NONE −1.76
Some needs 123 1.08 0.74 −1.91 0.46
No needs 124 2.23 0.75 0.37 2.32
Ideal state 178 3.35 0.85 1.54 4.14
6. Control over daily life
High-level needs 53 0.40 1.24 NONE −1.18
Some needs 95 0.93 0.64 −1.38 0.62
No needs 142 2.32 1.00 −0.18 2.28
Ideal state 172 3.24 0.93 1.56 4.26
7. Personal safety
High-level or some  needsa 20 −0.38 1.08 NONE −2.15
No needs 50 1.16 1.45 −0.20 −0.53
Ideal state 392 2.24 1.05 0.20 1.09
8. Dignity
High-level 10 −0.04 1.72 NONE −2.85
Some needs 36 0.59 1.09 −1.68 −1.12
No needs 206 1.78 1.45 −0.86 1.08
Ideal state 210 2.73 1.20 2.53 3.83
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low frequency of selection of high-level needs in this study, 
since it is part of the conceptual basis and design of ASCOT, 
and has also been observed with ASCOT SCRQoL collected 
by self-report (SCT4) or mixed-methods (CH4) [15, 16, 20], 
which indicates it is unlikely to be (at least, primarily) due to 
proxy report bias and is part of the intended concept/construct 
of ASCOT.

The study had a number of limitations. First, due to 
the high % missing data for demographics (e.g., sex—see 
Table 1) in DACHA, since the study drew on data input-
ted by care home staff as part of routine care, we were not 
able to consider differential item functioning. This ought to 
be considered in future studies, with more complete demo-
graphic data. Second, the secondary data from the ASCS 
survey, only had very limited data on proxy report (i.e., 
whether the proxy was care staff or someone else—family 
or friend). The DACHA study applied consistent guidelines 
that measures ought to be completed by direct care staff, 
who knew the person well, but detailed demographic or role-
related data was not collected. Therefore, future studies may 
usefully consider the impact (if any) of these characteristics 
on the measures’ psychometric properties. This is important 
as previous studies have found some effect of the type of 
proxy (staff, family) and also characteristics of the proxy, 
especially how well they know the person [24]. Finally, it 
would have been interesting to directly compare ASCOT-
Proxy and ASCOT-SCT4 (by proxy and self-report, where 
possible, although it is likely that many residents will not 
be able to self-report [20]) collected from the same care 
home residents, with the same proxy respondents. This was 
not possible in this study, due to the limitations of the data 
collection, which is why we applied the ASCOT-SCT4 col-
lected from a comparable population (care home residents) 
and by the same approach (care home staff proxy).

Despite these limitations, the analysis provides evi-
dence of the structural validity of ASCOT-Proxy-Resident 
completed by care home staff and indicates directions 
for future research. Since this analysis only reports one 
aspect of ASCOT-Proxy’s psychometrics (i.e., structural 
validity), further investigation is needed, and is planned 
with the DACHA study, to consider other measurement 
properties, e.g., internal reliability, construct validity by 
hypothesis testing. ASCOT-Proxy-Proxy does not retain 
the single factor structure of the original ASCOT-SCT4, 
which replicates a recent study of proxy report by family 
carers [25]. On the basis of these two studies, we do not 
recommend ASCOT-Proxy-Proxy’s use as a proxy-report 
measure of ASCOT SCRQoL, as it does not form a uni-
dimensional scale of SCRQoL. However, we recommend 
that ASCOT-Proxy-Proxy data still be collected alongside 
ASCOT-Proxy-Resident, using the current ASCOT-Proxy 
questionnaire format (see Fig. 1), to enhance feasibility 
and acceptability of ASCOT-Proxy data collection and to 

give insight into whether, and how, ratings differ between 
proxy perspectives by item [13]. Qualitative evidence of 
the feasibility and acceptability of ASCOT-Proxy data 
collection, specifically with care home staff, would give 
further insight into the best approach to data collection or 
further adaptation of the questionnaire for this context.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s11136- 024- 03631-1.

Acknowledgements This study was funded by the National Institute 
for Health and Care Research (NIHR) Health Service Research and 
Delivery programme (HS&DR NIHR127234). Adam Gordon, Claire 
Goodman and Ann-Marie Towers are part-funded by NIHR Applied 
Research Collaborations for East Midlands (ARC-EM), East of Eng-
land (ARC-EoE) and Kent, Surrey and Sussex (ARC-KSS), respec-
tively. The views expressed are those of the authors and not necessarily 
those of the NIHR or the Department of Health and Social Care. We 
would like to thank and acknowledge the wider DACHA team, all par-
ticipating care homes and the two software providers, who supported 
study data collection and extraction, as well as the care home residents 
and their family/supporters, who took part in the study and agreed to 
share their data collected from care home digital records.

Author contributions SR, A-MT, SA and CG contributed to study 
conception and design. The data collection (DACHA, Study 2) was 
coordinated by LW, SP and RC, with oversight by A-MT, AG and BH 
and support from GA. SA led the data cleaning and combination of 
the data from the two software providers, with support from SR and 
LW (DACHA, Study 2). SR conducted the analyses presented here and 
wrote the first draft manuscript. All authors commented on the draft 
manuscript, read and approved the final manuscript.

Funding This study/project was funded by the National Institute for 
Health and Care Research (NIHR) Health Service Research and Deliv-
ery programme (HS&DR NIHR127234).

Data availability The data are not publicly available due to data protec-
tion and ethical considerations. Please contact the corresponding author 
to discuss reasonable requests for access to the data that support the 
findings of this study.

Declarations 

Competing interest The authors have no relevant financial or non-
financial interests to disclose.

Ethical approval Approval was sought and granted for this study by 
the London Queen Square Research Ethics Committee (REC number: 
22/LO/0250), and from the Association of Directors of Adult Social 
Services (ADASS) and local authorities, under their respective research 
governance approvals.

Consent to participate Informed consent was obtained from the 
manager of each participating care home. For participating residents, 
informed consent was either obtained from each individual, if they 
had the capacity to consent to the study for themselves, or if they did 
not have the capacity, a personal or nominated consultee gave advice 
on what the wishes of the resident might be and whether or not they 
should take part.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 

https://doi.org/10.1007/s11136-024-03631-1


 Quality of Life Research

as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

 1. Centers for Medicare and Medicaid Services. Long-term care 
facility resident assessment instrument 3.0 user’s manual. 
(2015).

 2. Rahman, A. N., & Applebaum, R. A. (2009). The nursing home 
minimum data set assessment instrument: Manifest functions 
and unintended consequences—Past, present, and future. The 
Gerontologist, 49, 727–735.

 3. De Almeido, Mello J., Wellens, N. I., Hermans, K., De Stampa, 
M., Cerase, V., Vereker, N., Jónsson, P. V., Finne-Soveri, H., 
Meehan, B., & Declercq, A. (2023). The implementation of 
integrated health information systems: Research studies from 7 
countries involving the InterRAI assessment system. Interna-
tional Journal of Integrated Care, 23, 1–24.

 4. Department of Health and Social Care. (2023). Care data mat-
ters: A roadmap for better data for adult social care. London. 
https:// www. gov. uk/ gover nment/ publi catio ns/ care- data- matte 
rs-a- roadm ap- for- better- adult- social- care- data.

 5. Towers, A. M., Gordon, A., Wolters, A. T., Allan, S., Rand, S., 
Webster, L. A., Crellin, E., Brine, R. J., De Corte, K., Akdur, 
G., & Irvine, L. (2023). Piloting of a minimum data set for 
older people living in care homes in England: Protocol for a 
longitudinal, mixed-methods study. BMJ Open, 13, 1–8.

 6. Burton, J. K., Wolters, A. T., Towers, A. M., Jones, L., Meyer, 
J., Gordon, A. L., Irvine, L., Hanratty, B., Spilsbury, K., Peryer, 
G., & Rand, S. (2022). Developing a minimum data set for older 
adult care homes in the UK: Exploring the concept and defining 
early core principles. The Lancet Healthy Longevity, 3, e186-93.

 7. Akdur, G., Irvine, L., Rand, S., Towers, A. –M., Webster, L., 
Spilsbury, K., et al. National stakeholder consultation on how to 
measure care home residents’ quality of life. Health and Social 
Care Delivery Research. (in submission)

 8. EuroQol Research Foundation. EQ-5D-5L User Guide. (2019).
 9. Dichter, M. N., Ettema, T. P., Schwab, C. G. G., Meyer, G., 

Bartholomeyczik, S., & Halek, M., et al. (2016). QUALIDEM—
User Guide. Witten/Amsterdam.

 10. Ettema, T. P., Dröes, R. M., De Lange, J., Mellenbergh, G. J., 
& Ribbe, M. W. (2007). QUALIDEM: Development and evalu-
ation of a Dementia specific quality of life instrument. Scal-
ability, reliability and internal structure. International Journal 
of Geriatric Psychiatry, 22, 549–56.

 11. Coast, J., Kinghorn, P., & Mitchell, P. (2015). The develop-
ment of capability measures in health economics: Opportunities. 
Challenges and Progress Patient, 8, 119–126.

 12. Proud, L., McLoughlin, C., & Kinghorn, P. (2019). ICECAP-O, 
the current state of play: A systematic review of studies report-
ing the psychometric properties and use of the instrument over 
the decade since its publication. Quality of Life Research, 28, 
1429–1439.

 13. Rand, S., Caiels, J., Collins, G., & Forder, J. (2017). Develop-
ing a proxy version of the Adult social care outcome toolkit 
(ASCOT). Health Qual Life Outcomes, 15, 108.

 14. Mokkink, L. B., Terwee, C. B., Patrick, D. L., Alonso, J., Strat-
ford, P. W., Knol, D. L., Bouter, L. M., & de Vet, H. C. W. 
(2010). The COSMIN study reached international consensus on 
taxonomy, terminology, and definitions of measurement prop-
erties for health-related patient-reported outcomes. Journal of 
Clinical Epidemiology, 63, 737–745.

 15. Netten, A., Burge, P., Malley, J., Potoglou, D., Towers, A.-
M.M., Brazier, J., Flynn, T., Forder, J., & Wall, B. (2012). 
Outcomes of social care for adults: Developing a preference-
weighted measure. Health Technology Assessment (Rockv), 16, 
1–165.

 16. Rand, S., Malley, J., Towers, A. M., Netten, A., & Forder, J. 
(2017). Validity and test-retest reliability of the self-completion 
adult social care outcomes toolkit (ASCOT-SCT4) with adults 
with long-term physical, sensory and mental health conditions 
in England. Health and Quality Life Outcomes, 15, 163. https:// 
doi. org/ 10. 1186/ s12955- 017- 0739-0

 17. Nguyen, L., Linnosmaa, I., Jokimäki, H., Rand, S., Malley, J., 
Razik, K., Trukeschitz, B., & Forder, J. (2021). Social care-related 
outcomes in Finland. Construct validity and structural character-
istics of the Finnish ASCOT measure with older home care users. 
Health and Social Care in the Community, 29, 712–28.

 18. Trukeschitz, B., Hajji, A., Litschauer, J., Malley, J., Schoch, A., 
Rand, S., Linnosmaa, I., & Forder, J. (2021). Translation, cultural 
adaptation and construct validity of the German version of the 
adult social care outcomes toolkit for informal carers (German 
ASCOT-Carer). Quality of Life Research, 30, 905–920.

 19. Nakamura-Thomas, H., Morikawa, M., Moriyama, Y., Shiroiwa, 
T., Kyougoku, M., Razik, K., & Malley, J. (2019). Japanese trans-
lation and cross-cultural validation of the adult social care out-
comes toolkit (ASCOT) in Japanese social service users. Health 
and Quality of Life Outcomes, 17, 59.

 20. Towers, A.-M., Smith, N., Allan, S., Vadean, F., Collins, G., Rand, 
S., Bostock, J., Ramsbottom, H., Forder, J., Lanza, S., & Cassell, 
J. (2021). Care home residents’ quality of life and its association 
with CQC ratings and workforce issues: The MiCareHQ mixed-
methods study. Health Services and Delivery Research, 9, 1–188.

 21. Towers, A.-M., Smith, N., Palmer, S., Welch, E., & Netten, 
A. (2016). The acceptability and feasibility of using the Adult 
Social Care Outcomes Toolkit (ASCOT) to inform practice in 
care homes. BMC Health Services Research, 16, 523.

 22. Alzheimer’s Society. Fix dementia care: NHS and care homes. 
London. 2016. https:// www. alzhe imers. org. uk/ sites/ defau lt/ files/ 
migra te/ downl oads/ fix_ demen tia_ care_ nhs_ and_ care_ homes_ 
report. pdf

 23. Caiels, J., Rand, S., Crowther, T., Collins, G., & Forder, J. (2019). 
Exploring the views of being a proxy from the perspective of 
unpaid carers and paid carers: Developing a proxy version of the 
adult social care outcomes toolkit (ASCOT). BMC Health Ser-
vices Research. https:// doi. org/ 10. 1186/ s12913- 019- 4025-1

 24. Rand SE, Caiels J. Using proxies to assess quality of life: A review 
of the issues and challenges [Internet]. Canterbury: Personal 
Social Services Research Unit, University of Kent; 2015. Avail-
able from: https:// www. pssru. ac. uk/ pub/ 4980. pdf

 25. Silarova, B., Rand, S., Towers, A. M., & Jones, K. (2023). Feasi-
bility, validity and reliability of the ASCOT-Proxy and ASCOT-
Carer among unpaid carers of people living with dementia in 
England. Health and Quality of Life Outcomes, 21, 54. https:// 
doi. org/ 10. 1186/ s12955- 023- 02122-0

 26. NHS England. Adult Social Care User Survey (ASCS) 2022–23 
guidance and materials for councils [Internet]. 2023. [cited 2023 
Jun 5]. Available from: https:// digit al. nhs. uk/ data- and- infor 
mation/ data- colle ctions- and- data- sets/ data- colle ctions/ social- 
care- user- surve ys/ adult- social- care- user- survey- ascs- 2022- 23

 27. Linacre M. A users guide to winsteps/ministep Rasch model com-
puter programs. Program Manual 4.5.1 [Internet]. [cited 2020 Feb 

http://creativecommons.org/licenses/by/4.0/
https://www.gov.uk/government/publications/care-data-matters-a-roadmap-for-better-adult-social-care-data
https://www.gov.uk/government/publications/care-data-matters-a-roadmap-for-better-adult-social-care-data
https://doi.org/10.1186/s12955-017-0739-0
https://doi.org/10.1186/s12955-017-0739-0
https://www.alzheimers.org.uk/sites/default/files/migrate/downloads/fix_dementia_care_nhs_and_care_homes_report.pdf
https://www.alzheimers.org.uk/sites/default/files/migrate/downloads/fix_dementia_care_nhs_and_care_homes_report.pdf
https://www.alzheimers.org.uk/sites/default/files/migrate/downloads/fix_dementia_care_nhs_and_care_homes_report.pdf
https://doi.org/10.1186/s12913-019-4025-1
https://www.pssru.ac.uk/pub/4980.pdf
https://doi.org/10.1186/s12955-023-02122-0
https://doi.org/10.1186/s12955-023-02122-0
https://digital.nhs.uk/data-and-information/data-collections-and-data-sets/data-collections/social-care-user-surveys/adult-social-care-user-survey-ascs-2022-23
https://digital.nhs.uk/data-and-information/data-collections-and-data-sets/data-collections/social-care-user-surveys/adult-social-care-user-survey-ascs-2022-23
https://digital.nhs.uk/data-and-information/data-collections-and-data-sets/data-collections/social-care-user-surveys/adult-social-care-user-survey-ascs-2022-23


Quality of Life Research 

19]. Available from: http:// www. winst eps. com/a/ Winst eps- Manua 
lPDF. zip

 28. Kaiser, H. F. (1974). An index of factor simplicity. Psychometrika, 
39, 31–36.

 29. Bartlett, M. S. (1954). A note on multiplying factors for various 
chi-squared approximations. Journal of the Royal Statistical Soci-
ety, Series B, 16, 296–8.

 30. Holgado-Tello, F. P., Chacón-Moscoso, S., Barbero-García, 
I., Vila-Abad, E., Holgado-Tello, F. P., Barbero-García, I., & 
Vila-Abad, E. (2008). Polychoric versus Pearson correlations in 
exploratory and confirmatory factor analysis of ordinal variables. 
Quality & Quantity, 44, 153–66.

 31. Kolenikov S. Polychoric, by any other “namelist”. Stata Confer-
ence 2016. Chicago: StataCorp, L.P; 2016.

 32. Horn, J. L. (1965). A rationale and technique for estimating the 
number of factors in factor analysis. Psychometrika, 30, 179–185.

 33. Dinno, A. (2009). Implementing Horn’s parallel analysis for prin-
cipal component analysis and factor analysis. Symposium (Inter-
national) on Combustion, 9, 291–298.

 34. Dinno, A. paran. Horn’s Test of Principal Components/Factors 
(Parallel Analysis). Version: 1.5.3 (updated December 16, 2015) 
[Internet]. 2015 [cited 2023 Mar 1]. Available from: https:// www. 
alexi sdinno. com/ stata/ paran. html

 35. Humphreys, L. G., & Montanelli, R. G. (1975). An investigation 
of the parallel analysis criterion for determining the number of 
common factors. Multivariate Behavioral Research, 10, 193–205.

 36. Fabrigar, L. R., MacCallum, R. C., Wegener, D. T., & Strahan, 
E. J. (1999). Evaluating the use of exploratory factor analysis in 
psychological research. Psychological Methods, 4, 272–299.

 37. Glorfeld, L. W. (1995). An improvement on Horn’s parallel 
analysis methodology for selecting the correct number of fac-
tors to retain. Educational and Psychological Measurement, 55, 
377–393.

 38. Tennant, A., McKenna, S. P., & Hagell, P. (2004). Application of 
Rasch analysis in the development and application of quality of 
life instruments. Value in Health., 7, S22–S26.

 39. Boone, W. J. (2016). Rasch analysis for instrument development: 
Why, when, and how? CBE Life Sciences Education, 15, rm4.

 40. Pallant, J. F., & Tennant, A. (2007). An introduction to the Rasch 
measurement model: An example using the hospital anxiety and 
depression scale (HADS). British Journal of Clinical Psychology., 
46, 1–18.

 41. Masters, G. N. (1982). A rasch model for partial credit scoring. 
Psychometrika, 47, 149–174.

 42. Tennant, A., & Conaghan, P. G. (2007). The Rasch measurement 
model in rheumatology: What is it and why use it? When should 
it be applied, and what should one look for in a Rasch paper? 

Arthritis Care Research (Hoboken), 57, 1358–62. https:// doi. org/ 
10. 1002/ art. 23108

 43. Bond, T., & Fox, C. (2015). Applying the Rasch model: Funda-
mental measurement in the human sciences. LEA.

 44. Lambert, S., McCusker, J., Belzile, E., Yaffe, M., Ihejirika, C., 
Richardson, J., & Bartlett, S. (2021). Using confirmatory factor 
analysis and Rasch analysis to examine the dimensionality of the 
patient assessment of care for chronic illness care (PACIC). Qual-
ity of Life Research, 30, 1503–1512.

 45. Souza, M. A. P., Coster, W. J., Mancini, M. C., Dutra, F. C. M. S., 
Kramer, J., & Sampaio, R. F. (2017). Rasch analysis of the partici-
pation scale (P-scale): Usefulness of the P-scale to a rehabilitation 
services network. BMC Public Health, 17, 934.

 46. Shea, T. L., Tennant, A., & Pallant, J. F. (2009). Rasch model 
analysis of the depression, anxiety and stress scales (DASS). BMC 
Psychiatry, 9, 1–10.

 47. Linacre, M. (2002). Optimizing rating scale category efectiveness. 
Journal of Applied Measurement, 3, 85–106.

 48. Hair, J. F., Tatham, R. L., Anderson, R. E., & Black, W. (1998). 
Multivariate data analysis (5th ed.). Prentice-Hall.

 49. Rand, S., Towers, A.-M., Malley, J., & Silarova, B. (2023). 
Exploring the structural characteristics of the adult social care out-
comes toolkit (ASCOT) and ASCOT-Carer. NIHR Open Research, 
2, 21.

 50. van Loon, M. S., van Leeuwen, K. M., Ostelo, R. W. J. G. J. G., 
Bosmans, J. E., & Widdershoven, G. A. M. M. (2018). Quality of 
life in a broader perspective: Does ASCOT reflect the capability 
approach? Quality of Life Research, 27, 1181–9. https:// doi. org/ 
10. 1007/ s11136- 017- 1756-5

 51. Towers, A., Nelson, K., Smith, N., & Razik, K. (2018). Using 
ASCOT in care planning conversations. Australian Journal of 
Dementia Care, 7, 31–35.

 52. Johnstone, L., & Page, C. (2013). Using adult social care out-
comes toolkit (ASCOT) in the assessment and review process. 
Research, Policy and Planning, 30, 179–92.

 53. Malley, J. N., Rand, S. E., Netten, A. P., Towers, A.-M., & Forder, 
J. E. (2019). Exploring the feasibility and validity of a prag-
matic approach to estimating the impact of long-term care: The 
“expected” ASCOT method. Journal of Long Term Care. https:// 
doi. org/ 10. 31389/ jltc. 11

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

http://www.winsteps.com/a/Winsteps-ManualPDF.zip
http://www.winsteps.com/a/Winsteps-ManualPDF.zip
https://www.alexisdinno.com/stata/paran.html
https://www.alexisdinno.com/stata/paran.html
https://doi.org/10.1002/art.23108
https://doi.org/10.1002/art.23108
https://doi.org/10.1007/s11136-017-1756-5
https://doi.org/10.1007/s11136-017-1756-5
https://doi.org/10.31389/jltc.11
https://doi.org/10.31389/jltc.11

