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Abstract

Rasch analysis was applied to establish the structural validity of the ASCOT-Work-
force measure of care-work related quality of life (CWRQoL). The analysis was
also used to guide potential item reduction to create a short-form version, which
could be used in future studies to develop preference weights for use in economic
evaluation of interventions and policy. Rasch analysis was applied to the ASCOT-
Workforce (13 items) from a survey of the adult social care workforce in England
(n =7233). The assumption of a single scale was based on the finding of a single
factor structure for the 13-item measure from a prior study that applied exploratory
factor analysis. Rasch analysis of ASCOT-Workforce (13 items) had acceptable
model fit, internal consistency and met assumptions of unidimensionality and local
independence. There was suboptimal distinguishability at some thresholds between
response options and evidence of differential item functioning (DIF). Most issues
were addressed by omitting items to create a 9-item version, although there were
still issues with three items. These were retained based on policy relevance and face
validity to key stakeholders. ASCOT-Workforce (13-item, 9-item) are both valid
instruments of CWRQoL for those working in the adult social care workforce. The
short-form (9-items) performs slightly better than the 13-item measure, although
suboptimal distinguishability at category thresholds and DIF persisted for three
items. Further qualitative study to explore the reasons underlying DIF, and whether
re-drafting the response options could improve the response category distinguish-
ability, are recommended.
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Introduction

The English adult social care (ASC) sector in 2023/24 employed 1.6 million people
across 1.7 million posts, of which 76% were direct care posts (i.e., care workers),
whether in homecare, other community services (e.g., day centres), or residential care
(Skills for Care, 2024). In addition to direct care roles, the ASC workforce in England
also includes ancillary roles, administrative staff, activity coordinators, supervisors,
registered or senior to mid-level managers, commissioners, and regulated profes-
sional roles (e.g., registered nurses, occupational therapists). As in other countries,
internationally, an ASC workforce increase of around 30% will be required by 2040
to meet increased demand due to an ageing population in England (Skills for Care,
2025). Due to these pressures, there is increasing focus on recruitment and retention
of staff, which is a challenge given the sector’s relatively low pay and poor working
conditions (Skills for Care, 2024). Improving work-related wellbeing has been pro-
posed to promote staff retention and reduce vacancy rates, as well as improve quality
and safety of care (Silarova et al., 2022).

To better understand and evaluate ways of promoting work-related quality of life
of the ASC workforce in policy and practice, an acceptable and valid measure is
needed. In the context of developing a survey of the ASC workforce in England, a
rapid literature review of existing measures of work-related QoL already available
in English was undertaken. This rapid review identified a suitable measure of work-
related quality of life for the survey — the Van Laar work-related quality of life scale
(Easton & Van Laar, 2018; Van Laar et al., 2007) — but also noted that this measure
had not been developed specifically with the ASC workforce. Although it has been
widely used in studies of healthcare and long-term care workforce, there remained
a question over whether it was aligned to the experiences, priorities and concerns of
the ASC workforce, especially across the diversity of ASC roles and care settings
in England (Blake, 2025a). Therefore, a new ASC workforce-specific measure suit-
able for large-scale data collection and analysis to inform policy was developed by
researchers at the University of Kent — the ASCOT-Workforce — for use in the survey
(Blake et al., 2025a, b).

The ASCOT-Workforce adds to the Adult Social Care Outcomes Toolkit (ASCOT)
(Rand et al., 2025), which is a suite of instruments that captures the social care-
related quality of life (SCRQoL) of adults accessing social care services (ASCOT-
SCT4) (Malley et al., 2012; Netten et al., 2012; Rand et al., 2017), family carers
(ASCOT-Carer SCT4) (Rand et al., 2015) and now also the care-work-related quality
of life (CWRQoL) of the ASC workforce (ASCOT-Workforce). The development of
ASCOT-Workforce drew on a scoping literature review of work-related QoL con-
cepts relevant to the ASC workforce from a previous study led by the University of
Kent (Blake et al., 2025a, b; Silarova et al., 2022). The final selection of CWRQoL
domains were identified through three focus groups with members of the ASC work-
force in England, conducted by Ipsos (Blake et al., 2025a, b). University of Kent
(Blake et al., 2025a, b) researchers drafted 13 questions (items), one for each of the
13 CWRQoL domains, to form the first draft questionnaire (Box 1). Unlike existing
measures of work-related QoL, such as the Van Laar scale (Easton & Van Laar, 2018;
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Van Laar et al., 2007), the ASCOT-Workforce was developed specifically with the
ASC workforce to reflect their priorities, needs and concerns.

Box 1. ASCOT-Workforce domains

Domain Definition: “The person feels...”

Making a difference ... they are making a difference to the lives of the people they
support

Relationships with people drawing ... they have a positive working relationship with people draw-

on care and support ing on care and support.

Autonomy ... they have autonomy within their job role

Time to care ... they have the time they need to do their job.

Worrying about work ... they do not need to worry about work during non-work hours

Self-care ... able to look after themselves at work.

Feeling safe at work ... safe from physical and psychological harm at work.

Professional working relationships ... they have good working relationships with colleagues, infor-
mal carers and other health and social care professionals.

Supported by managers ... supported by their manager(s)

Skills and knowledge ... they have the skills and knowledge to do their job well

Career pathway ... they have opportunities to advance their career in social care

Financial security ... they have an adequate and reliable Financial security.

Valued by Society ... that they work in a role valued by society.

The development of the ASCOT-Workforce questionnaire drew on the follow-
ing principles, which are common to other ASCOT instruments. First, each question
centred on the person’s perspective and asked them to reflect and respond based on
their personal values, attitudes and preferences. Second, the questions reflected Sen’s
concept of capability, which refers to what an individual is able to do and who they
are able to be (Sen & Nussbaum, 1993). The focus is on enabling people to do and to
be as they wish, based on their individual needs and freedom, in terms of the opportu-
nities they have. For adults with care needs and their unpaid carers, their capability is
affected by care availability, intensity and quality, as social care seeks to support and
improve SCRQoL (Netten et al., 2012; Rand et al., 2020; van Loon et al., 2018). The
ASCOT-Workforce adopts and applies a similar conceptual framework to the ASC
workforce, whereby staff CWRQoL is affected by workplace quality (working condi-
tions, culture and organisation) and working role, as it aligns to the person’s prefer-
ences, needs and motivations. Finally, in line with other ASCOT measures (Rand et
al., 2025), each question is rated according to a four-level response framework based
on the person’s ideal work-related QoL state, no needs, some needs or high-level
needs in their current job role (Box 2).

Box 2. ASCOT response levels

Response level Definition

Ideal state The person’s needs are met to their preferred level.

No needs The person’s needs met, but not to their preferred level
Some needs The person’s needs are not met, but it does not have

long-term health and wellbeing implications.
High-level needs The person’s needs are not met, and it has longer-term
health and wellbeing implications.
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Once the draft questionnaire had been developed by University of Kent research-
ers, twenty semi-structured qualitative interviews were conducted by Ipsos (Blake et
al., 2025a,b) with ASC workforce members using a cognitive testing approach (Wil-
lis, 2005). This method explores the comprehension, judgement, recall and response
to questionnaire items drawing on Tourangeau’s four-stage model of survey response
(Tourangeau, 1984). The interview data were used by Kent researchers to further
refine, iteratively, the wording of items and response options (Blake et al., 2025a, b).
The revised questionnaire was then used in a survey of the ASC workforce in Eng-
land. The reporting of the survey included preliminary psychometric evaluation of
the ASCOT-Workforce that considered its feasibility (% missing data), construct
validity by hypothesis testing, and structural validity by exploratory factor analysis
(EFA) (Blake et al., 2025a, b). The findings were promising; the EFA supported a
single factor structure for the 13-item measure of CWRQoL (Blake et al., 2025a, b).

The aim of this study is to further evaluate the measurement properties of ASCOT-
Workforce using Rasch analysis. The combination of classical test theory (CTT)
approaches, like EFA, and item response theory (IRT), like Rasch, is established in
the psychometric literature and has previously been applied to the development of
new ASCOT measures (e.g., ASCOT-Proxy (Rand et al., 2024; Silarova et al., 2023)).
Whilst we already have evidence from EFA (Blake et al., 2025a, b), Rasch analysis
provides in-depth insight into psychometric performance beyond that offered by CTT;
in particular, it allows assessment of response threshold functioning and exploration
of differential item functioning (DIF) by subgroup. It also generates insights that are
useful in guiding decisions about item reduction (i.c., removal or omission of items
to reduce measure length) (Tennant et al., 2004; Tennant & Conaghan, 2007). The lat-
ter is especially important, since ASCOT measures are designed for use in economic
analysis to guide policy and decision-making. The development and application of
preference weights to create a weighted index that reflect people’s preferences is,
therefore, important (Batchelder et al., 2019; Netten et al., 2012). Abbreviation of the
scale is an important step for future development because preference-based measures
are typically a maximum of 8 or 9 items, due to the challenge of generating weights
from longer measures (Peasgood et al., 2020). Therefore, the study also aimed to gen-
erate evidence to guide recommendations for item reduction to create a ‘short form’
scale that could be applied in a future preference study.

Methods

The study was a psychometric study of ASCOT-Workforce data collected in a national
survey of ASC workforce in England. The study aimed to investigate the measure-
ment properties of ASCOT-Workforce (13 items) using Rasch analysis and generate
evidence to guide item reduction ahead of a future preference study.

Data Collection and Sample

Data were collected as part of a national survey of the adult social care workforce
in England conducted by Ipsos in collaboration with researchers at the University of
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Kent and Skills for Care (Blake et al., 2025a, b). The survey was conducted as an ini-
tial pilot from 1 st to 7th August 2023 (n =110) followed by a mainstage survey from
17th August to 23rd October 2023 (n =7133). In the analysis we present here, we
consider the combined data (n =7243), with ten cases dropped where the respondent
indicated that they worked in children’s social care (n =7233).

The survey was advertised and distributed as an open link online self-completion sur-
vey with the option to request data collection by telephone interview. Only one response
was completed by telephone. Sample quotas were set by job role, service type, employer
type, gender, age, ethnicity, and region of England. To ensure sufficient sample for sub-
group analysis, the quotas for some groups exceeded their representation in the English
ASC workforce. These groups included people in professional roles (social workers,
occupational therapists, nurses), those working for a day centre or providing community
care, personal assistants, people employed by a local authority or individual employer
using direct payments, people aged under 25, and those from UK ethnic minorities. We
included the full sample in the analyses presented here, without applying population
weights or other methods to extract a representative sub-sample for analysis.

The survey methodology, questionnaire design and sampling are reported in detail
elsewhere (Blake et al., 2025a, b).

Statistical Analysis

Analyses were conducted in WINSTEPS 3.91.1 (Linacre, 2020).

This study aimed to evaluate the ASCOT-Workforce’s measurement properties
by applying Rasch analysis (Pallant & Tennant, 2007; Tennant & Conaghan, 2007).
We also applied Rasch to guide decisions on item reduction from the full 13-item
ASCOT-Workforce questionnaire (Tennant et al., 2004). Rasch analysis compares
observed ordinal data against a theoretical unidimensional measurement model,
known as the Rasch model. Ordinal data is converted into interval level measure-
ment by applying the assumption that the probability of affirming an item is a logistic
function of the item’s ‘difficulty’ and the respondent’s ‘ability’, as well as assuming
local independence and unidimensionality (Tennant et al., 2004).

In this analysis, we applied a partial credit model because each ASCOT-workforce
item has a unique set of ordered response options (Masters, 1982). Overall fit sum-
mary statistics were considered to evaluate how well the observed data fitted to the
Rasch model. The following criteria were applied to indicate acceptable fit: (1) a non-
significant overall summary Chi-square interaction fit statistic; and (2) a standard
deviation of the item summary residual statistic of <1.5 (Shea et al., 2009). INFIT
and OUTFIT mean square statistics for each item were also reported to explore misfit
to the Rasch model. Values of .5 to 1.5 were taken to indicate good fit. A criterion of
>1.5 was applied to the item separation index, as an indicator of adequate internal
consistency (Tennant & Conaghan, 2007).

The fit of observed data to the Rasch model was further assessed using principal
component analysis of the standardised residuals. If the observed data were unidi-
mensional (i.e., fit to a single latent dimension), residual variance after the primary
measurement dimension ought to be random. Therefore, we applied the criterion of
an Eigenvalue of less than 2.0 to the first principal component of standardised residu-
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als to evaluate the assumption of unidimensionality (Bond & Fox, 2015; Tennant &
Conaghan, 2007). We also examined the standardised residual correlations for items
to assess local independence of items, with positive correlations between items of
less than .20 indicative of local independence (Lambert et al., 2021).

The category response curve for each item was visually inspected to evaluate
whether there is evidence of disordered thresholds between the items’ four response
options (see Box 2). Ordered category rating scale functionality was also assessed by
applying Linacre’s criteria (Linacre, 2002), i.e. (1) >10 cases per response category;
(2) an OUTFIT MNSQ of <2.0 for each response category; (3) an increase between
response categories for average measures and Rasch-Andrich category thresholds;
and (4) an increase of Rasch-Andrich category thresholds of 1.4 to 5.0 logits between
categories (Linacre, 2002).

Finally, we also considered differential item functioning (DIF). DIF refers to the
different probability of rating an item by characteristic (e.g. job role), after control-
ling for overall scale scores. It can indicate that an item functions differently when
completed by respondents from different subgroups. Since the ASCOT-Workforce
was developed to measure the CWRQoL of the ASC workforce, which comprises
diverse roles across different settings, we considered DIF by job role. The aim was to
establish whether there is evidence of inconsistency of item response by ASC role-
related group. In this study, job roles were categorised according to the groups listed
in Table 1 (i.e., direct care roles, senior or mid-level managers, registered managers,
social workers, occupational therapists, and nurses or other allied health profession-
als). The baseline group was direct care. We applied a criterion of DIF contrast of
>.64 logits to identify moderate-to-large differences in item difficulty between groups
(Zwick et al., 1999). Acknowledging that false positives are likely, we focussed on
substantive differences, which were defined using a more restrictive criterion of >1.0
logit. The Mantel chi-square test was applied and is reported for pairwise compari-
sons, where there was evidence of substantive difference, with a significance level of
p <.0007 (Bonferroni adjusted for multiple comparisons).

Results

The sample descriptive statistics are shown in Table 1.

The overall model fit statistics (Table 2) indicated good fit of the observed data
to the Rasch model for the 13-item ASCOT-Workforce, with an insignificant over-
all Chi-square statistic and standard deviation of item summary residual statistic of
<1.5. The item separation index was also >1.5, which indicated adequate internal
consistency. INFIT and OUTFIT mean square values were all within the acceptable
range of .5 to 1.5 (Table 3). The Eigenvalue for the first principal component of
residual was 1.79, below the criterion of 2.0, which indicated good fit of observed
data to the unidimensional Rasch model. There were two positive correlations of
standardised residuals (.16) for Time to care and Worry about work, both of which
were under the criterion of .20. Therefore, there is no strong evidence of violation
of the assumption of local independence of items. Visual inspection of the category
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Table 1 Sample characteristics

Frequency, N (%)

Sex
Male 1164 (16.1%)
Female 5945 (82.2%)
Missing 124 (1.7%)
Age
Under 25 years 151 (2.1%)
25-34 years 867 (12.0%)
35-44 years 1378 (19.1%)
45-54 years 1999 (27.6%)
55-64 years 2.368 (32.7%)
65 or over 415 (5.7%)
Missing 55 (0.8%)
Ethnicity
White 5709 (78.9%)
Mixed 127 (1.8%)
Asian 278 (3.8%)
Black 611 (8.5%)
Other 327 (4.5%)
Missing 181 (2.5%)
UK citizenship
No 797 (11.0%)
Yes 6436 (89.0%)
Job role

Direct care

Senior or mid-level manager
Registered manager

Social worker

Occupational therapist

4252 (58.8%)
1441 (19.9%)
679 (9.4%)
502 (6.9%)
262 (3.7%)

Nurse or allied health professional 97 (1.3%)

Table 2 Model fit statistics

Overall model fit Item fit residual Person fit residual  Item separa-
Mean (Std. Dev.) Mean (Std. Dev.)  tion index
ASCOT-Workforce 2 (178,389 .96 (.00) 1.24 (.14) 51.96
(13 items) df)=178,123.99, p =.671
ASCOT-Workforce (117,202 df)=116,994, 1.33 (.09) .95 (.00) 48.01

Brief (9 items) p =665

probability curves (Fig. 1) did not indicate disordered thresholds between any of the
item response categories.

Table 4 reports the rating scale diagnostics of the 13-item ASCOT-Workforce
against Linacre’s criteria (Linacre, 2002). The first two criteria were met, i.c., (1)
all items had at least 10 ratings per category and (2) the OUTFIT MNSQ for each
response category was <2.0 for all ratings. However, we note that one item (Relation-
ship with clients) had only 17 ratings of high-level needs (worst CWRQoL), which
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Table 3 Item statistics for ASCOT-Workforce (13 items)
Item difficulty SE INFIT OUTFIT Point-
MNSQ MNSQ measure
correlation

1. Making a difference =33 .02 1.00 1.02 .58

2. Relationships with clients —-1.81 .02 1.10 1.12 49

3. Autonomy 24 .02 .87 .86 .65

4. Time to care 17 .02 91 92 .67

5. Worry about work 1.06 .02 1.12 1.13 57

6. Self-care 72 .02 .88 .87 .68

7. Feeling safe at work —-.57 .02 .88 .87 .62

8. Professional relationships —-1.08 .02 98 .96 .56

9. Supported by managers .10 .02 .89 .88 .66

10. Skills and knowledge -1.54 .02 1.17 1.13 44

11. Career pathway .38 .02 1.04 1.04 .62

12. Financial security 1.35 .02 1.12 1.13 .54

13. Valued by society 71 .02 1.05 1.06 .62

Category Probabity

Cutogory Probabiny

Category Probabitty

Category Probabitey
Category Probabiey

Fig. 1 Category Probability Curves

represented only .2% of the sample, which could lead to <10 ratings in smaller sam-
ples. The third criterion was also met since the average category measure and Rasch-
Andrich category thresholds increased by response category for all items. However,
there was evidence of suboptimal distinguishability at some category thresholds,
with a step logit increase of Rasch-Andrich category thresholds of less than 1.4 logits
(i.e., criterion (4) was not met). This affected six ASCOT-Workforce items, either
between ‘some needs’ and ‘no needs’ (Feeling safe at work (.84 logits), Supported
by managers (1.35 logits) and Career pathway (.86 logits)) or ‘no needs’ and ‘ideal
state’ (Self-care (1.35 logits), (Relationship with clients (.94 logits) and Valued by
society (1.01 logits)). Two of the items (Supported by managers and Self-care) are
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Table 4 Rating scale diagnostics for ASCOT-Workforce (13 items)

Observed Observed OUTFIT  Rasch-Andrich Cat-
count average MNSQ threshold egory
measure
1. Making a difference
High-level 151 -.82 1.08 NONE —4.23
Some needs 2249 —.04 .94 =2.77 -1.55
No needs 3258 93 .96 28 1.08
Ideal state 1575 1.76 1.12 2.39 3.25
2. Relationships with clients
High-level 17 -1.45 1.10 NONE -6.16
Some needs 1129 =35 1.02 -3.24 -2.90
No needs 2209 52 1.17 1.15 -1.8
Ideal state 3878 1.25 1.20 2.09 1.60
3. Autonomy
High-level 375 —.88 .87 NONE -3.19
Some needs 2,06 —.04 .76 —2.24 —1.06
No needs 3794 1.04 .81 -34 1.40
Ideal state 1001 2.06 1.00 2.58 3.96
4. Time to care
High-level 1144 -.53 .83 NONE —2.04
Some needs 2606 41 .96 -1.59 —-.06
No needs 2309 1.15 .89 .09 1.65
Ideal state 1174 2.11 1.02 1.50 3.53
5. Worry about work
High-level 1220 =20 1.20 NONE -1.97
Some needs 2.707 42 1.07 -1.81 .01
No needs 2.595 1.25 1.02 .20 2.03
Ideal state 711 2.08 1.21 2.01 4.25
6. Self-care
High-level 981 -.47 95 NONE -2.26
Some needs 2809 .29 .79 -1.79 —-.15
No needs 2288 1.19 .80 22 1.67
Ideal state 1155 2.19 91 1.57 3.55
7. Feeling safe at work
High-level 253 -1.11 .87 NONE -3.24
Some needs 962 =32 .86 -1.33 -1.54
No needs 3330 .55 .85 -.49 .20
Ideal state 2688 1.61 90 1.82 2.41
8. Professional relationships
High-level 80 —-1.14 1.01 NONE —4.46
Some needs 1061 =37 .89 -2.21 -2.17
No needs 3092 .54 91 12 .05
Ideal state 3000 1.46 1.05 2.08 2.19
9. Supported by managers
High-level 620 —.69 99 NONE -2.59
Some needs 1816 .01 .80 —1.43 -.74
No needs 2797 .83 16 -.08 91
Ideal state 2000 1.84 93 1.51 2.84
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Table 4 (continued)

Observed Observed OUTFIT  Rasch-Andrich Cat-
count average MNSQ threshold egory
measure

10. Skills and knowledge

High-level 39 -1.24 1.03 NONE -4.97

Some needs 724 -34 1.07 -2.27 —2.64

No needs 2838 .50 1.09 .14 =37

Ideal state 3632 1.23 1.23 2.13 1.78
11. Career pathway

High-level 935 -.36 1.24 NONE -2.12

Some needs 1765 12 93 —-1.16 —45

No needs 2801 .89 91 =30 1.09

Ideal state 1732 1.85 1.04 1.46 3.05
12. Financial security

High-level 1122 -21 1.09 NONE -2.17

Some needs 3353 .54 1.15 -2.35 11

No needs 2353 1.31 1.13 -.07 2.55

Ideal state 405 2.37 1.17 242 4.93
13. Valued by society

High-level 1065 -.38 1.10 NONE -2.16

Some needs 2804 37 1.01 -1.67 -.07

No needs 2070 1.11 .88 33 1.61

Ideal state 1294 2.06 1.21 1.34 3.36

close to the criterion of 1.4 logits. The remaining four items (Feeling safe at work,
Career pathway, Relationship with Clients, Valued by Society) may be candidate
items to omit for item reduction. Alternatively, affected categories could be collapsed
into single categories, although this would move away from the ASCOT four-level
rating framework (see Box 2), or the rating scale for these items could be subject to
further review and redrafting to determine if it is possible to improve the category
distinctions at the relevant intervals.

Finally, uniform differential item functioning (DIF) was considered by ASC role.
There were eleven comparisons where the DIF contrast was moderate-to-large based
on a criterion of >.64 logits (Zwick et al., 1999) that affected five items: Making a
difference; Time to care; Worrying about work; Feeling safe at work; and Financial
security. Substantive and significant (>1.0 logit, Mantel Chi-square statistic p<.0007)
differences were evident for three items: Worrying about work; Feeling safe at work;
and Financial security. Specifically, there was evidence of differences in item dif-
ficulty for registered managers for Worrying about work (x* =99.99, p <.00001) and
Feeling safe at work (> =99.99, p <.00001), with registered managers more likely to
respond that they worry about work and feel safe than direct care staff. There was also
a group difference in item difficulty for occupational therapists (OTs) for Financial
security (> =99.99, p <.00001). OTs were more likely to respond that they had their
preferred Financial security CWRQoL compared to direct care staff. These findings
indicate that there is different conceptualisation of these three items by people in
different job role categories. Given the ASCOT-Workforce is designed for the whole
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ASC workforce, across roles, the evidence of DIF indicates that these three items
could be considered for item reduction.

Taking the evidence together, the Rasch analysis indicated six items for omission
on the basis of suboptimal distinguishability at category thresholds (Feeling safe at
work, Career pathway, Relationship with Clients, Valued by Society) and evidence of
DIF (Worry about work, Financial security). However, it was decided to retain two
of these six items (Feeling safe at work and Financial security) due to their relevance
to current policy and evidence of their importance to the measure’s face validity for
respondents and key stakeholders (Blake et al., 2025a, b). The Rasch model was then
repeated with the abbreviated 9-item version of ASCOT-Workforce to explore its
performance.

The overall fit statistics of non-significant %> and item separation index of >1.5
(Table 2) were taken to indicate a good overall fit to the Rasch model. INFIT and
OUTFIT statistics were all within the acceptable range of .50 to 1.50 (Table 5). The
Eigenvalue for the first principal component of residual was 1.51, within the criterion
of <2.0, which indicates good fit of the observed data to the unidimensional Rasch
model. There were no positive standardised residual correlations for any item, which
supports the model assumption of local independence and indicates that there is no
item redundancy.

In applying Linacre’s criteria (Linacre, 2002) to the rating scale diagnostics (see
Table 6), all criteria were met. Specifically, all items had >10 ratings per category and
OUTFIT MNSQ of <2.0. There was an increase for average measures and Rasch-
Andrich category thresholds between response categories for all items. The step logit
increase of the Rasch-Andrich category thresholds were between 1.4 and 5.0 logits,
except for the step between some needs and no needs for Feeling safe at work (.99).
This replicates the finding from the Rasch model with all 13 items of suboptimal dis-
tinguishability at this category threshold. Finally, there were seven comparisons with
moderate-to-large DIF contrast based on a criterion of >.64 logits (Zwick et al., 1999)
that affected four items: Making a difference; Time to care; Feeling safe at work;
Skills and Knowledge,; and Financial security. Three substantial (>1.0 logit) signifi-
cant (Mantel Chi-square statistic p <.0007) DIF contrasts were observed. Two of
these replicated issues identified in the full 13-item model for the two items that were
retained, despite evidence of issues (i.e. Financial security and Feeling safe at work).

Table 5 Item statistics for ASCOT-Workforce (9 items)

Item difficulty SE INFIT OUTFIT Point-
MNSQ MNSQ measure
correlation
1. Making a difference -30 .02 1.06 1.08 .59
3. Autonomy .30 .02 .87 .87 .68
4. Time to care .87 .02 95 96 .69
6. Self-care .82 .02 .89 .88 1
7. Feeling safe at work -.59 .02 .87 .86 .66
8. Professional relationships -1.12 .02 1.03 1.01 .58
9. Supported by managers .14 .02 91 .90 .69
10. Skills and knowledge -1.61 .02 1.23 1.22 46
12. Financial security 1.50 .02 1.19 1.20 .56
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Table 6 Rating scale diagnostics for ASCOT-Workforce (9 items)

Observed Observed OUTFIT  Rasch-Andrich Cat-
count average MNSQ threshold egory
measure
1. Making a difference
High-level 151 -99 1.11 NONE —4.38
Some needs 2249 —.06 .99 -2.96 -1.60
No needs 3258 1.04 1.02 .38 1.19
Ideal state 1575 1.97 1.21 2.57 345
3. Autonomy
High-level 375 -1.08 .88 NONE -3.31
Some needs 2063 -.09 77 -2.43 —-1.10
No needs 3794 1.17 .80 -.35 1.54
Ideal state 1001 2.36 1.00 2.77 4.20
4. Time to care
High-level 1144 -.63 .87 NONE -2.08
Some needs 2606 44 95 -1.74 -.03
No needs 2309 1.30 .96 .08 1.81
Ideal state 1174 2.39 1.05 1.66 3.77
6. Self-care
High-level 981 -.58 99 NONE -2.31
Some needs 2809 .30 .80 -1.95 -12
No needs 2288 1.36 .80 22 1.84
Ideal state 1155 2.49 93 1.73 3.79
7. Feeling safe at work
High-level 253 -1.36 .88 NONE -3.39
Some needs 962 —44 .81 -1.49 -1.63
No needs 3330 .61 92 -.50 24
Ideal state 2688 1.84 93 1.99 2.55
8. Professional relationships
High-level 80 -1.39 1.04 NONE —4.66
Some needs 1061 —45 .94 —2.38 -2.29
No needs 3092 .59 98 12 .09
Ideal state 3000 1.65 1.09 2.26 2.32
9. Supported by managers
High-level 620 -84 1.03 NONE —2.68
Some needs 1816 -.02 .84 -1.58 =77
No needs 2797 93 78 -.08 1.01
Ideal state 2000 2.09 94 1.66 3.01
10. Skills and knowledge
High-level 39 -1.51 1.06 NONE -5.20
Some needs 724 —45 1.13 —2.44 -2.79
No needs 2838 .55 1.21 13 -.36
Ideal state 3632 1.38 1.31 2.31 1.88
12. Financial security
High-level 1122 -.26 1.19 NONE -2.20
Some needs 3353 .59 1.19 —2.54 17
No needs 2353 1.49 1.19 -.09 2.79
Ideal state 405 2.60 1.23 2.63 5.27
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Specifically, registered managers were more likely to be able to rate Feeling safe
at work (> =99.99, p <.00001) and occupational therapists were more likely to be
able to positively rate Financial security (x* =99.99, p <.00001), compared to direct
care staff. In addition, it was also found that registered managers were less likely to
be able to positively rate that they had enough Time to care (> =99.99, p <.00001).
These findings indicate that there are group differences in the conceptualisation of
ASCOT-Workforce items by workforce groups.

Discussion

The ASCOT-Workforce has been developed to measure CWRQoL in the ASC con-
text, which is increasingly important considering the pressure on the ASC workforce
due to ageing populations and the need to develop and evaluate policy or workplace
interventions to promote staff recruitment and retention in the sector, internationally.
This analysis contributes to the evidence of ASCOT-Workforce’s psychometric prop-
erties by adding to analysis using CTT approaches (specifically, EFA), as reported
elsewhere (Blake et al., 2025b). In line with the EFA (Blake et al., 2025b), the Rasch
analysis supports that the ASCOT-Workforce (13 items) is a unidimensional measure.
There was adequate fit to the Rasch model, but a number of issues were highlighted
that were not evident with the EFA. Specifically, there was evidence of suboptimal
distinguishability at category thresholds for Feeling safe at work, Career pathway,
Relationship with Clients, Valued by Society and DIF for Worry about work, Feeling
safe at work and Financial security. Therefore, we also considered the measurement
properties of a 9-item version that omitted four of the six items affected by DIF
or suboptimal distinguishability. Two of the items (Financial security and Feeling
safe at work) were retained due to their policy relevance and face validity (Blake
et al., 2025a, b). Aside from the persistent issue of suboptimal distinguishability
between some needs and no needs for Feeling safe at work and potential evidence of
DIF, the 9-item version had good fit to the Rasch model.

The 9-item version offers a way to reduce items, which is necessary for future
development of a preference-based measure. Preference-based measures are mea-
sures of health- or social care-related quality of life that have an associated set of
preference weights that allow the calculation of an index score, which can be used
to calculate quality-adjusted life years (QALY) for cost-effectiveness analysis (Bra-
zier et al., 2017; Netten et al., 2012). While most preference-based instruments are
designed for patients or people using services, preference-based measures for unpaid
carers have also been developed (Batchelder et al., 2019; Engel et al., 2020). These
developments are based on the premise that carers can be understood as co-benefi-
ciaries or co-clients of health and care, so their utility ought to also be considered
in economic evaluation (Al-Janabi et al., 2011; Goodrich et al., 2012). As yet, there
are no measures that seek to extend this wider perspective beyond people using care
services and their carers (a dual or ‘dyadic’ lens (Rand, 2020)). However, given the
importance of work to a person’s overall wellbeing (Clark & Oswald, 1994; Green
et al., 2024) and of the ASC workforce to the delivery of good quality care (Allan &
Vadean, 2023; Castle, 2021), there is growing interest in considering the ASC work-
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force perspective in economic evaluation to inform policy and decision-making. This
is further reinformed by the current context and challenges in the sector, in England
and internationally. A further step in development of the ASCOT-Workforce would
be to consider whether and how it could be developed into a preference-based mea-
sure via a preference elicitation study. Such studies typically involve measures with
a maximum of 8-9 items to avoid undue participant burden and complexity. This
study provides a possible way ahead, to develop preferences for a 9-item short form
version.

The advantage of the ASCOT-Workforce (13 items) is that it considers all CWRQoL
domains identified to be important and relevant to ASC staff and stakeholders (Blake
et al., 2025a, b). This will likely improve the content validity and acceptability of
the measure to respondents and key stakeholders. Therefore, we recommend further
qualitative research to establish whether the 9-item version (or another short-form) is
acceptable to ASC staff and other key stakeholders for use alongside the full 13-item
measure. Also, the issue of suboptimal distinguishability between response catego-
ries is evident in both 13-item and short 9-item scales. Therefore, we recommend fur-
ther qualitative work to explore whether revisions to the wording of the four response
options, especially for Feeling Safe at Work in the 9-item version, could improve the
psychometric properties.

This study found evidence of substantive significant DIF for three items in the
13-item ASCOT-Workforce (Worrying about work; Feeling safe at work; and Finan-
cial security). Since two of these items were retained in the 9-item version (Feeling
safe at work and Financial security), it is unsurprising that the evidence of significant
DIF was still evident. In addition, there was also substantive DIF for Time to care.
DIF does not indicate differences in CWRQoL by job role group, which will be evi-
dent and could be explored further through bivariate or multiple regression analysis.
More specifically, it indicates that there is a difference in item difficulty by group.
DIF indicates a by-group difference for an item that is more or less than the difference
predicted by the overall ‘ability’ of the group and the overall item ‘difficulty’. DIF is
indicative of different conceptualisations of an item by groups, which then affects the
patterns of response. One response to the evidence of DIF is to guide item reduction,
as we have partly proposed and applied in the 9-item version. The persistence of DIF
for the two retained items in the 9-item version (Feeling safe at work and Financial
security), plus additional evidence of DIF for Time to care, may be a cause for con-
cern, since DIF across groups is one of the proposed criteria of item exclusion for
preference-based measures (Peasgood et al., 2020).

The use of DIF to inform item reduction may also require caution, however, since
it may reflect differences in job role and environment (akin to how differences due to
health conditions experienced by patients can cause DIF (Peasgood et al., 2020)). For
example, it is possible that DIF for registered managers with regard to Time to care
and Feeling safe at work may be due to the nature of the scope and responsibility of
their role, by comparison to direct care staff. Further qualitative study may usefully
explore the wording of the four affected items, across the job roles identified in this
analysis (i.e. registered managers and OTs by comparison to direct care staff), to
further understand potential causes of the DIF and whether these are acceptable dif-
ferences in the context, or whether item re-drafting may address it (Scott et al., 2010).
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Conclusion

This analysis is the first psychometric evaluation of ASCOT-Workforce using Rasch
analysis. It builds on the initial development and psychometric evaluation of the
measure using CTT approaches, as reported elsewhere (Blake et al., 2025a, b), by
applying Rasch analysis to data collected in a national survey of the ASC workforce
in England. The large sample size (n =7233) and nation-wide collection of data from
people working in diverse ASC roles in England are strengths. This enabled explora-
tion of DIF by job role, alongside the validity and reliability of the scale. However,
we note the limitation of the use of online survey methodology and lack of data on
non-respondents, which means we were not able to consider or evaluate sampling or
non-response biases.

In summary, the findings of the analysis with the full ASCOT-Workforce measure
(13 items) indicated adequate fit to the Rasch model, but some issues were evident
with six items. After omission of four of these items (but retaining Financial security
and Feeling safe at work, due to policy relevance and for face validity), the 9-item
ASCOT-Workforce had a good fit to the Rasch model, but there was still evidence of
suboptimal distinguishability for Feeling safe at work and DIF for Financial secu-
rity and Feeling safe at work. There was also evidence of DIF for Time to care for
registered managers compared against direct care staff. The findings support further
qualitative work to explore whether revisions to the questionnaire could address the
DIF and suboptimal distinguishability and whether the 9-item ASCOT-Workforce,
is acceptable to ASC staff and stakeholders likely to use the data. Overall, the study
provides tentative evidence of the validity of the ASCOT-Workforce measure of
CWRQoL and indicates directions for further development work and psychometric
evaluation, including the potential development of a preference-based measure of
CWRQoL.
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