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Abstract

Background Hong Kong’s rapid population ageing increases demand for long-term care (LTC) and places pres-
sure on public expenditure. The Adult Social Care Outcomes Toolkit Four-level Self-Completion Tool (ASCOT-
SCT4) is a preference-based instrument specifically developed to measure social care-related quality of life
(SCRQoL); however, evidence regarding the construct validity and reliability of its Chinese version in Hong
Kong is lacking. This study evaluates these psychometric properties among older community care users using
both Classical Test Theory (CTT) and Rasch analysis.

Methods A cross-sectional survey was conducted with 312 older adults aged>60 years receiving community
care and support services; 119 participants completed a follow-up retest 1-4 weeks later. CTT analyses were
conducted to assess internal consistency, factor structure, construct validity via hypothesis testing, and test-retest
reliability. Rasch analysis was employed to evaluate item fit, response category ordering, person-item targeting,
reliability (person and item), and differential item functioning (DIF) across age and gender groups.

Results The CTT analyses showed acceptable internal consistency (Cronbach’s alpha=0.79), good test-retest
reliability (intraclass correlation coefficient=0.809), and sufficient construct validity (>75% of the hypothe-
ses were confirmed). A one-factor structure was supported; however, the Dignity item had a low factor load-
ing (0.269). The Rasch results indicated satisfactory item fit (Infit/Outfit statistics within 0.50—1.50), ordered
response thresholds, and acceptable reliability (person: 0.721, item: 0.964), with separation indices of 1.606
(person) and 5.182 (item). However, a measurement gap was observed for respondents with higher (better) levels
of social care-related quality of life (SCRQoL). No evidence of DIF was detected.

Conclusions The Chinese version of the ASCOT-SCT4 is a valid and reliable instrument for use among older
community care users in Hong Kong. Nevertheless, the suboptimal performance of the Dignity item and limited
measurement coverage at higher SCRQoL levels warrant further validation and potential refinement.

Keywords Long-term care - Quality of life - Preference-based measure - ASCOT - Psychometrics - Older
population
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Background

Hong Kong (HK) faces significant challenges from its rapidly ageing population, characterized by one of the
highest life expectancies [1] and lowest fertility rates [2] in the world. By 2031, an estimated 28% of the popula-
tion will be aged 65 or older [3], propelling the city into an “ultra-aged society” [4]. Ageing increases risks of
chronic disease, functional limitations [5, 6], and psychosocial issues [7, 8], driving a surge in demand for long-
term care (LTC) services. In HK, more than 80% of LTC service costs are covered by government subsidies [9],
and public expenditure on LTC more than doubled between 2011 and 2022 [10]. Nevertheless, demand continues
to outpace service provision, as evidenced by lengthy waiting lists for both community (approximately 5-15
months [11]) and residential care (approximately 622 months [12]). This disparity between limited capacity and
vast unmet needs strains public finances and threatens the sustainability of the LTC system [9]. Consequently,
evaluating the “value for money” of LTC services is increasingly critical to support evidence-based decision-
making and optimize resource allocation.

In economic evaluations, both costs and outcomes are needed to estimate the value for money of services or
interventions [13]. Outcomes are commonly measured using preference-based instruments, most often those mea-
suring health-related quality of life (HRQoL), such as the EQ-5D [14, 15]. These instruments are health-focused
and are suited to healthcare settings, where the primary aim is often to promote, restore, or maintain individuals’
health status [16]. However, LTC differs from healthcare in its primary focus: rather than directly targeting health
gains, it aims to compensate for functional limitations by providing support with personal care, household activi-
ties, and social engagement, such as bathing, home cleaning, shopping, and participation in social activities [17,
18]. Although health outcomes remain relevant in LTC [19], many of its benefits may be reflected in non-health
outcomes, such as maintaining independence, dignity, and social interaction [18], all of which are important to
older adults’ well-being [19]. It has therefore been argued that the use of health-related preference-based instru-
ments may underestimate LTC benefits, leading to inefficient resource allocation [14, 20-22]. Preference-based
measures of well-being, such as the ICEpop CAPability measure for Older people (ICECAP-O) [23], offer a
broader alternative. However, well-being is not a goal unique to LTC: it is a common goal of most public services,
which may make it difficult to attribute observed differences specifically to LTC.

In response, the Adult Social Care Outcomes Toolkit (ASCOT) was developed to measure the impact of LTC
(also known as social care in the UK) on quality of life (QoL), referred to as social care-related QoL (SCRQoL)
[17, 24]. The ASCOT-SCTH4, its four-level self-completion instrument for care receivers, is preference-based
and intended both for the routine monitoring of LTC service outcomes—for example, in England’s annual Adult
Social Care Survey—and for use in economic evaluation, for which it is recommended by the National Institute
for Health and Care Excellence (NICE) [24, 25]. The instrument captures outcomes across eight domains: Con-
trol over daily life, Personal cleanliness, Food and drink, Personal safety, Social participation, Occupation,
Home cleanliness, and Dignity. Each domain comprises four ordered response levels. Drawing on Sen’s capabil-
ity approach [26], the highest level (‘ideal state’) reflects individuals’ ability and choice to achieve their desired
state, whereas the remaining three levels represent functioning states defined by the extent to which care needs
are met, ranging from ‘no needs’ through ‘some needs’ to ‘high needs’ [17]. The Dignity domain is an excep-
tion: its ‘ideal state’ reflects functioning rather than capability, as this domain captures the psychological impact
of the way care and support are provided on individuals’ sense of self [17]. The domains of the ASCOT-SCT4
focus on aspects of QoL that LTC services are intended to influence, and therefore the instrument may be better
able to reflect the effects of LTC services. Consistent with this, an observational study in England found that the
estimated impact of home care service use was statistically significant when assessed using the earlier three-level
self-completion version of ASCOT, but not when assessed using the EQ-5D [20]. Similarly, factor analysis in a
previous study comparing ASCOT with the [ICECAP-O showed that although the two instruments overlapped in
their measurement of well-being, ASCOT captured some LTC-specific aspects of QoL that were not reflected in
the ICECAP-O [27].
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Despite growing interest in outcome measurement for LTC in HK, existing generic preference-based instru-
ments available locally, including the EQ-5D [28], Short-Form Six-Dimension (SF-6D) [29], and Health Utilities
Index Mark 2/3 (HUI2/3) [30], are measures of HRQoL. A validated preference-based instrument specifically
designed to capture outcomes of LTC remains lacking. Our team previously translated the ASCOT-SCT4 into
Traditional Chinese' (hereafter referred to as the ‘Chinese ASCOT-SCT4’) and established its content validity
with local LTC users and experts [31]. However, other psychometric properties, particularly construct valid-
ity and reliability, remain unknown in the HK context. Consequently, it remains unclear whether the Chinese
ASCOT-SCT4 captures the underlying theoretical construct of SCRQoL as intended and yields consistent and
reproducible responses among local LTC users. Although the ASCOT-SCT4 has been validated in several coun-
tries including the UK [32, 33], Finland [34], Austria [35], and Japan [36], its psychometric performance can vary
across cultural settings due to differences in language, norms, or construct understanding [37-39], making local
validation essential. Therefore, the objective of this study is to evaluate the psychometric properties, including
construct validity and reliability, of the descriptive system of the Chinese ASCOT-SCT4 among a sample of com-
munity care and support users in HK, using both CTT and Rasch analysis.

Methods

Study design and data collection

A cross-sectional survey was conducted between June 2023 and April 2024 among older adults receiving publicly
funded community care and support services in HK. Eligibility criteria included (1) being aged 60 years or older?;
(2) currently receiving publicly funded community care and/or support services’; (3) speaking Cantonese*; and
(4) being able to provide written informed consent. Exclusion criteria included (1) being unable to read Chinese
or understand Cantonese; (2) being unable to provide responses by self-report; and (3) having significant cogni-
tive impairment that could affect the validity of the data.

A convenience sample of participants was recruited through collaborating elderly community centres and non-
governmental organizations across the three main regions (i.e., HK Island, New Territories, and Kowloon) in HK.
Participants who consented to follow-up contact were randomly selected for a second survey to assess test-retest
reliability, conducted 1-4 weeks after the initial assessment. Prior to the retest survey, participants were asked
about any changes in their living conditions (e.g., health status, QoL, or diseases) since the initial assessment. The
retest was conducted only with those who reported no changes.

Trained interviewers administered the computer-assisted questionnaire in person, via Zoom or by telephone.
Interviews took place at community centres, participants’ homes, or the research office. Participants completed a
structured questionnaire that included the Chinese ASCOT-SCT4, eight validated measures, including the EQ-5D
S-level (EQ-5D-5 L) [28], EQ-Visual Analogue Scale (EQ-VAS) [28], 9-item Patient Health Questionnaire
(PHQ-9) [40], the Control, Autonomy, Self-realization, and Pleasure-12 (CASP-12) [41], self-rated life satisfac-
tion scale [42], Barthel Index [43], Lawton instrumental ADL (IADL) scale [44], and UCLA 3-item loneliness
scale [45] (see details in Table S1), socio-demographic questions (e.g., age, gender, education, living arrange-
ments), information on care service utilization (types of services used, self-rated satisfaction with care services

' Traditional Chinese is the predominant written form of Chinese in HK. The translated version was phrased in standard

written Chinese.

2 This age criterion was chosen to align with the eligibility requirements for publicly funded LTC services in HK, which

are targeted at individuals aged 60 and above.

3 Users of publicly funded services were selected because LTC provision in HK is predominantly publicly funded [9] and
recruitment was conducted through collaborating centres and organizations that mainly provided such services.

Cantonese is the most commonly used spoken language in HK.

Health and Quality of Life Outcomes M BMC
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on a 5-point Likert scale, ranging from 1 = “very dissatisfied” to 5 = “very satisfied”), and an item assessing how

often they felt respected by care staff, with responses provided on a 3-point scale (“none of the time”, “most of
the time”, and “all of the time”).

Measurement

The ASCOT-SCT4 comprises eight domains, each with four response levels, as described above. Table S2 pres-
ents the descriptive system, comprising the wording of each item and its corresponding response options, as well
as definitions of each domain and response level. Each domain is represented by a single item. Although there
are nine items in the instrument, the Dignity filter item (QS) is used to help respondents express their feelings
about needing help before answering the Dignity item (Q9); therefore, the filter item was not scored or included
in psychometric evaluations [17].

In the absence of a HK-specific utility index, a level summary score was calculated by assigning numeric
values to each response level (i.e., 0 for ‘high needs’ and 3 for ‘ideal state’) and summing these values across all
eight scored items, producing a total score ranging from 0 to 24. Higher scores represented better SCRQoL [17].

Data analyses

Descriptive statistics were computed as appropriate to summarize participants’ socio-demographic characteris-
tics, their responses to the Chinese ASCOT-SCT4, and the retest interval. Each analysis was based on available
cases for the variables involved.

CTT analysis

(a) Internal consistency: Cronbach’s alpha was computed for the overall scale and for the scale with each item
removed. Values > 0.70 were considered acceptable, and > 0.90 indicated good internal consistency. Cor-
rected item-total correlations were used to assess how well each item aligned with the overall construct, with
values < 0.20 suggesting potential removal [46—48].

(b) Factor structure: Given potential differences in factor structure across cultural contexts, exploratory factor
analysis (EFA) has been recommended for examining the structural characteristics of translated and cross-
culturally adapted versions of ASCOT [49]. EFA was conducted on a polychoric correlation matrix using
principal axis factoring with oblimin (oblique) rotation to evaluate the dimensionality of the instrument [50,
51]. Data suitability was confirmed by Bartlett’s test of sphericity (p < 0.05) [51] and the Kaiser-Meyer-Olkin
(KMO) test (= 0.7 was considered acceptable) [52]. Factors were extracted based on the Kaiser criterion
(eigenvalues > 1), scree plot inspection, and parallel analysis [51]. A factor loading of > 0.30 was used as
the threshold to determine meaningful item contributions to a factor, supporting a clean factor structure [50].

(c) Construct validity: In the absence of a gold standard, construct validity was assessed via hypothesis testing
against validated instruments measuring related constructs.

e Convergent validity: Spearman rank correlation coefficients () were used to assess the strength and direc-
tion of the associations between the Chinese ASCOT-SCT4 summary score and the life satisfaction scale,
CASP-12, PHQ-9, EQ-5D-5 L, and EQ-VAS. The life satisfaction scale and CASP-12 were used as mea-
sures of well-being, a construct closely related to SCRQoL [32, 53]. PHQ-9 assesses depressive symptoms,
which are indicative of poorer mental health and lower QoL [27, 54, 55]. EQ-5D-5 L and EQ-VAS were
used as health measures to assess HRQoL and health status, respectively. These health-focused constructs
are conceptually distinct from, but theoretically related to, SCRQoL because health status can influence care
needs, while unmet care needs can in turn affect health status [17, 33, 35, 56]. Moderate-to-strong positive
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correlations were expected with the life satisfaction scale, CASP-12, EQ-5D-5 L, and EQ-VAS, whereas a
moderate-to-strong negative correlation was expected with PHQ-9. Associations with well-being measures
were expected to be stronger than those with health measures [56]. Correlations were interpreted as negli-
gible (< 0.10), weak (0.10-0.29), moderate (0.30-0.49), strong (0.50—0.70), and very strong (> 0.70) [57].

e Known-group validity: The Kruskal-Wallis test examined the Chinese ASCOT-SCT4’s ability (using the
summary score) to differentiate between groups expected to differ based on depressive symptoms (PHQ-9),
functional dependency ((I)ADL limitations), and satisfaction with care services [33, 35]. Depression was
defined as a PHQ-9 score > 9, based on a cut-off validated in HK [58, 59]. ()ADL groups were defined
as those without limitations versus those with one or more limitations [33]. Satisfaction with care services
was grouped into satisfied (‘very satisfied’ or ‘somewhat satisfied’), neutral, or dissatisfied (‘somewhat dis-
satisfied’ or ‘very dissatisfied”) categories [33]. A p-value < 0.05 was considered statistically significant;
epsilon-squared ( ?%) effect sizes were calculated and interpreted as negligible (< 0.01), small (0.01 < €2 <
0.06), moderate (0.06 < €2 < (.14), or large (> 0.14) [60].

e [tem-level construct validity: Higher (better) levels on individual ASCOT-SCT4 items were expected to cor-
respond with higher scores of life satisfaction, CASP-12, EQ-5D-5 L, and EQ-VAS, as well as lower scores
of depressive symptoms (PHQ-9). To examine whether the ‘ideal state’ reflected the concept of capability,
significant differences in CASP-12 Control & Autonomy subscale (CASP-12-control) scores were expected
between the ‘ideal state’ and ‘no needs’ response options [32]. Additionally, significant differences were
expected for specific items based on categorical variables including perceived loneliness (measured by
UCLA 3-item Loneliness scale), (I)ADL limitations (measured by Barthel index and Lawton IADL scale),
problems with self-care, or usual activity (measured by EQ-5D-5 L), living arrangements, depression (mea-
sured by PHQ-9), satisfaction with care services, and perception of being respected by care staff, with the
latter two variables serving as indicators of perceived quality of care [32, 34, 35, 61]. The Kruskal-Wallis
test was employed for comparisons between the continuous scores of comparator instruments and the cat-
egorical response levels of individual ASCOT-SCT4 items [62]. Post-hoc analyses for multiple group com-
parisons were conducted using the Dunn’s test [63]. Fisher’s exact test was used for categorical comparisons
where ASCOT-SCT4 item levels were compared against other categorical grouping variables, as the ‘high
needs’ response option in most items contained low frequencies [64]. A p-value < 0.05 was considered sta-
tistically significant for all the tests.

e Hypotheses confirmation: The hypotheses were formulated based on evidence from previous studies [17,
27, 32-35, 56, 61] and are detailed in Table S3. Overall construct validity at the scale and item levels were
considered supported if at least 75% of the hypotheses were confirmed [65, 66].

(d) Test-retest reliability: Stability over time was assessed for the summary score of the Chinese ASCOT-SCT4
using the intraclass correlation coefficient (ICC) based on a two-way mixed-effects, absolute-agreement
model (interpretations: < 0.5 poor, 0.5-0.75 moderate, 0.75-0.9 good, > 0.9 excellent) [67]. Item-level reli-
ability was assessed using quadratic weighted kappa coefficients (< 0.4 poor, 0.4-0.75 moderate, > 0.75
excellent) [68, 69]. As a sensitivity analysis, Spearman’s rank correlation was used to examine the associa-
tions between the retest interval in days and the absolute test-retest differences in the ASCOT-SCT4 summary
score and individual item response categories [70, 71].

Rasch analysis
Given the polytomous and ordinal nature of the Chinese ASCOT-SCT4 responses, where response options have
distinct wordings potentially reflecting uneven intervals, the Partial Credit Model (PCM) was employed, which

is also in line with an earlier ASCOT study [72]. Item parameters were estimated using conditional maximum
likelihood with the R package “eRm” [73].
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(a) Assumptions: Confirmatory Factor Analysis (CFA) was conducted to examine the unidimensionality (using
the R package “lavaan” [74]). Model fit was considered acceptable if Comparative Fit Index (CFI) and
Tucker-Lewis Index (TLI) > 0.95, Root Mean Square Error of Approximation (RMSEA) < 0.06, and Stan-
dardized Root Mean Square Residual (SRMR) < 0.08 [75]. Local Independence was examined by assessing
the residual correlation matrix derived from a one-factor EFA using the principal axis factoring method [76,
77], where absolute residual correlations of item pairs > 0.30 suggested potential local dependence [78, 79].

(b) Item thresholds: The PCM yielded three thresholds per item, representing values on the latent trait continuum
where respondents are equally likely to select between adjacent categories [80, 81]. The Item Category
Characteristic Curves (ICCCs) were visually inspected to assess whether each category possessed a specific
(unique) range of latent trait levels, and whether the thresholds between adjacent categories were ordered
correctly. Overlapping or disordered curves indicated potential redundancy of response options or that the
response categories did not function as intended [82].

(c) Item fit: Infit and Outfit mean square statistics were used to indicate item fit, with values between 0.5 and
1.5 as acceptable [83]. Values close to 1.0 indicate good item fit; values below 0.5 suggest that responses are
overpredicted, while values above 1.5 suggest that responses are underpredicted [84, 85].

(d) Targeting: A person-item map was used to visualize the alignment between the distribution of participant
abilities and item threshold locations on the same latent trait continuum in logit units [80]. A well-targeted
scale should include items that span the full range of person abilities, and the mean person ability closely
aligns with the average scale difficulty (conventionally set to zero logits) [86—90]. A difference between these
means larger than 1 logit suggests poor targeting [91-93].

(e) Reliability: Person and item separation reliability coefficients > 0.70 were considered acceptable, indicating
the reproducibility of person ordering and the stability of the item-difficulty hierarchy, respectively [94, 95].
Person and item separation indices > 1.5 were considered indicative of the instrument’s ability to distinguish
at least two distinct strata (e.g., low vs. high) of respondent ability or item difficulty, respectively [90, 95].

(f) Differential item functioning (DIF): DIF analysis was conducted using ordinal logistic regression to assess
whether items functioned differently across subgroups defined by age (< 75 vs. > 75 years) and gender (males
vs. females) using the “lordif” R package [96]. Items were flagged for potential DIF if they showed a statisti-
cally significant likelihood ratio test (32 p < 0.006, Bonferroni-adjusted threshold of 0.05/8 [97]) and a moder-
ate effect size, defined as a change in McFadden’s pseudo-R? (AR?) > 0.13 [98, 99]. Given the smaller male
subgroup, a sensitivity analysis was also conducted for gender-related DIF using a more sensitive threshold
of AR2>0.02 [100, 101].

Sample size

For EFA, it is recommended that at least 5 or 10 participants per variable be included, with an absolute mini-
mum sample size of 100 or 200 participants [102]. A sample of at least 300 participants is generally considered
adequate for CFA [103]. A minimum sample size of 250 participants was required to fit the PCM [104, 105].
Based on these considerations, the target sample size for the initial survey was set at 300 participants. For the
test-retest reliability assessment, a power calculation indicated that at least 57 participants were needed for the
retest survey to distinguish good (ICC > 0.75) from poor (ICC < 0.50) reliability, assuming « = 0.05 and 80%
power and allowing for the potential exclusion of 20% of participants whose living conditions changed between
assessments [106].

M BMC Health and Quality of Life Outcomes
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Results

Sample characteristics

A total of 312 participants were included in the data analyses and their characteristics are summarized in Table 1.
The summary score and responses for each Chinese ASCOT-SCT4 item are shown in Table 2.

CTT results

Internal consistency The corrected item-total correlations for all items were above 0.20 (Table S4). Cronbach’s
alphas for the overall scale and for the scale excluding specific items were all above 0.70. The alpha decreased if
any item was deleted, except for the Dignity item, where it improved slightly from 0.79 to 0.80.

Factor structure The eigenvalue criterion, scree plot (Figure S1), and parallel analysis (Figure S2) supported the
retention of one factor. The data were suitable for factor analysis, as indicated by a KMO value greater than 0.80
and a statistically significant Bartlett’s test of sphericity (»p<0.001).

The one-factor EFA solution accounted for 39.4% of the total variance, with all item loadings exceeding 0.30,
except for the Dignity item, which had a loading of 0.269 (Table S5). A two-factor solution did not improve the
factor loading of this item. Despite the weak loading, and although its removal increased the explained variance
by 4.5% points in the one-factor structure, the Dignity item was retained due to its conceptual importance in
measuring SCRQoL.

Construct validity — scale level

(a) Convergent validity

As hypothesized, the Chinese ASCOT-SCT4 summary score showed strong positive correlations with CASP-12
(r=0.635, p<0.001, H2) and EQ-5D-5 L (»=0.513, p<0.001, H5), moderate positive correlations with the life
satisfaction scale (r=0.488, p<0.001, H1) and EQ-VAS (»=0.415, p<0.001, H6), and a strong negative correla-
tion with PHQ-9 (»=-0.585, p<0.001, H3). In line with expectations, weaker correlations were observed with the
EQ-5D-5 L than with the CASP-12 (HS5), and with the EQ-VAS than with the life satisfaction scale (H6).

(b) Known-group validity
All known-group comparisons were statistically significant and followed the expected directions (Fig. 1). Spe-
cifically, higher Chinese ASCOT-SCT4 summary scores were observed among respondents without depression
(H4), those without (I)ADL limitations (H7, HS), and those satisfied with care services (H9). The magnitude of
these differences was large for the depression groups, moderate for the ADL and care satisfaction groups, and
small for the IADL groups.

Construct validity — item level As presented in Table 3, all individual items of the Chinese ASCOT-SCT4 showed
correlations with the comparator instruments including EQ-5D-5 L (h5), EQ-VAS (h6), CASP-12 (h2), PHQ-9
(h4), and life satisfaction (h1) in the expected direction. However, a non-monotonic pattern was observed for the
Dignity item, where the second response level (‘no needs’) was associated with higher comparator instrument
scores than the first response level (‘ideal state’) across all measures except the life satisfaction scale (h2 and h4
not met). As expected, post-hoc comparisons showed significant differences in mean CASP-12-control scores
between the ‘ideal state’ and ‘no needs’ response options for all items except Dignity (h3).

Relationships between individual items and the corresponding categorical variables are summarized in Table 4.
For Control over daily life, participants without (I)ADL limitations were more likely to select the ‘ideal state’
(h-controll, h-control2). For Personal cleanliness, selection of the ‘ideal state’ was more common among par-
ticipants without self-care-related ADL limitations and those reporting no problems with EQ-5D-5 L self-care

Health and Quality of Life Outcomes M BMC



Article in Press https://doi.org/10.1186/512955-026-02640-7

Table 1 Sample characteris-  Variables N (%)
tics (N=312) Age group
60-69 84 (26.92)
70-79 108 (34.62)
80+ 120 (38.46)
Age (Mean=+SD) 76.00+8.64
Median age (IQR) 75.50 (69.00, 83.00)
Age range 60-95
Gender
Male 93 (29.81)
Female 219 (70.19)
Living arrangement
Living alone 111 (35.58)
Living with family or others 201 (64.42)
Education
Primary or below 136 (43.59)
Secondary 130 (41.67)
Post-secondary 45 (14.42)
Missing 1(0.32)
Geographical locations
HK Island 125 (40.06)
Kowloon 58 (18.59)
New Territories 129 (41.35)
Chronic conditions
None 29 (9.29)
1-2 94 (30.13)
3+ 189 (60.58)
ADL with difficulty
None 157 (50.32)
1-2 92 (29.49)
3+ 63 (20.19)
IADL with difficulty
None 69 (22.12)
1-2 127 (40.71)
3+ 116 (37.18)
Types of services received
Meals 56 (17.95)
Home cleaning 69 (22.12)
Transportation 42 (13.50)
Personal care (Bathing) 7(2.24)
Leisure activities 204 (65.38)
Physical rehabilitation/exercise 89 (28.53)
Basic nursing care/health management 107 (34.29)
Emergency services 82 (26.28)
Palliative care 5(1.60)
Day-care centre 10 (3.21)
Volunteer activities 12 (3.85)
Survey mode
SD: standard deviation Face-to-face or Zoom 235 (75.32)
Phone 77 (24.68)

IQR: interquartile range
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Table 2 Distribution of Items/summary score Ideal state No needs Some needs High needs
responses to the Chinese Freq. (%) Freq. (%) Freq. (%) Freq. (%)
ASCOT-SCT4 items Control over daily life 117 (37.50%) 128 (41.03%) 55 (17.63%) 12 (3.85%)
(N=312) Personal cleanliness 148 (47.44%) 146 (46.79%) 18 (5.77%) 0 (0.00%)
Food and drink 141 (45.19%) 137 (43.91%) 26 (8.33%) 8 (2.56%)
Personal safety 101 (32.37%) 148 (47.44%) 54 (17.31%) 9 (2.88%)
Social participation 103 (33.01%) 103 (33.01%) 84 (26.92%) 22 (7.05%)
Occupation 111 (35.58%) 108 (34.62%) 69 (22.12%) 24 (7.69%)
1 0, 0, 0, 0,
SD: standard deviation Home cleanliness 116 (37.18%) 135 (43.27%) 53 (16.99%) 8 (2.56%)
QL refors o the first quart] Dignity 142 (45.51%) 138 (44.23%) 26 (8.33%) 6 (1.92%)
rerers to the nrst quartile . .
(25th percentile); Q3 refers to the Mean=SD Median Q1-Q3 Min; Max
third quartile (75th percentile) Summary score (0-24) 17.33+4.05 18 15.00-20.00 5.00; 24.00
p <0.001; £2=0.166 p <0.001; £2=0.100
25 25
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Fig. 1 Differences in Chinese ASCOT-SCT4 summary scores across groups

(h-personall, h-personal2). Participants without food-related (I)ADL limitations tended to select the ‘ideal state’
for Food and drink (h-food1). Negative associations were observed between the Personal safety item and depres-
sion (h-safetyl), as well as between the Social participation item and loneliness (h-sociall). For Occupation,
participants reporting no problems with the usual activities on the EQ-5D-5 L were more likely to select higher
response levels (h-occul). Positive associations were observed between the Dignity item and both satisfaction
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Table 3 Means comparator-instrument scores across Chinese ASCOT-SCT4 response levels

Items (number of participants) EQ-5D-5L EQ-VAS CASP-12 CASP-12 Control PHQ-9 Self-rated life satisfaction
(n=312) (n=307) (n=306) (n=307) (n=310) (n=303)

Control over daily life

Ideal state (117) 0.829 75.761 38.569 18.991 4.466 7.701

No needs (128) 0.778 73.094 33.904 16.800 6.173 7.224

Some needs (55) 0.504 63.481 28.472 13.593 9.891 6.231

High needs (12) -0.109 49.000 21.750 10.750 17.417 5.222

H statistic and significance” 72.427 32.456 72.432 73.178 52.939 39.984
(»<0.001) (»<0.001) (»<0.001) (p<0.001) (»<0.001) (»<0.001)

Personal cleanliness

Ideal state (148) 0.797 75.986 37.234 18.055 5.136 7.687

No needs (146) 0.674 69.507 32.091 16.049 7.255 6.800

Some needs (18) 0.370 52.941 27.444 13.167 13.778 5.812

H statistic and significance” 27.207 29.031 36.954 26.952 32.129 32.502
(»<0.001) (»<0.001) (»<0.001) (p<0.001) (»p<0.001) (»<0.001)

Food and drink

Ideal state (141) 0.788 75.357 37.412 18.449 5.343 7.655

No needs (137) 0.701 70.467 32.846 16.102 6.632 6.903

Some needs (26) 0.550 64.923 28.846 13.769 10.231 6.231

High needs (8) 0.195 44.167 22.125 11.625 17.375 6.000

H statistic and significance” 21.353 18.470 45.766 43.605 24.417 34.191
(»<0.001) (»<0.001) (»<0.001) (»p<0.001) (»<0.001) (»<0.001)

Personal safety

Ideal state (101) 0.873 77.525 37.870 18.860 4.020 7.842

No needs (148) 0.712 72.628 35.133 17.264 5.796 7.203

Some needs (54) 0.507 60.755 27.444 12.963 12.093 6.078

High needs (9) 0.227 54.375 21.000 10.444 16.444 5.375

H statistic and significance” 64.949 40.604 69.892 74.693 74.407 42.224
(»<0.001) (»<0.001) (»<0.001) (»p<0.001) (»<0.001) (»<0.001)

Social participation

Ideal state (103) 0.795% 75.569% 37.931% 19.069 4.206 7.765"

No needs (103) 0.780 73.971 36.420 17.820 5.412 7.455

Some needs (84) 0.671 67.305 30.434 14.735 8.440 6.646

High needs (22) 0.196 59.238 21.955 9.818 16.591 4.722

H statistic and significance 53.722 24.420 77.859 96.156 72.638 51.176
(»<0.001) (»=0.001) (»<0.001) (»p<0.001) (»<0.001) (»<0.001)

Occupation

Ideal state (111) 0.828 75.883 38.944 19.565 3.964 7.622%

No needs (108) 0.762 72.407 34.406 16.868 6.019 7.393

Some needs (69) 0.625 69.045 31.088 14.507 8.420 6.615

High needs (24) 0.235 54.619 21.458 11.000 16.417 5.400

H statistic and significance 50.473 27.811 89.476 98.571 71.113 37.468
(»<0.001) (»<0.001) (»<0.001) (p<0.001) (»p<0.001) (»<0.001)

Home cleanliness

Ideal state (116) 0.753 74417 36.812 18.336 4.461 7.439%

No needs (135) 0.728 72.647 34.353 16.835 6.799 7.351

Some needs (53) 0.631 64.725 29.906 14.321 9.755 6.280

High needs (8) 0.487 61.875 25.625 12.000 14.250 6.250

H statistic and significance” 19.567 16.753 33.443 37.956 47.077 21.943
(»=0.017) (»<0.001) (»<0.001) (»p<0.001) (»<0.001) (»<0.001)

Dignity

Ideal state (142) 0.731% 73.115% 34.616% 16.964% 6.390% 7.348%

No needs (138) 0.757 72.139 35.426 17.493 5.511 7.348

Some needs (26) 0.489 64.000 29.885 14.115 11.308 6.375
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Table 3 (continued)

Items (number of participants)  EQ-5D-5L  EQ-VAS CASP-12 CASP-12 Control PHQ-9 Self-rated life satisfaction
(n=312) (n=307) (n=306) (n=307) (n=310) (n=303)

High needs (6) 0.333 61.667 18.333 10.333 17.500 2.667

H statistic and significance” 16.749 6.595 20.148 21.661 25.679 22.672
(»p<0.001) (»<0.001)  (p<0.001) (p<0.001) (p<0.001)  (p<0.001)

#The ‘some needs’ and ‘high needs’ response categories were combined for the Kruskal-Wallis analyses because of the small number of
responses in the ‘high needs’ category

EQ-5D-5 L: The 5-level EQ-5D

PHQ-9: The 9-item Patient Health Questionnaire

CASP-12: The Control, Autonomy, Self-realization, and Pleasure-12

& indicates that the difference between ‘ideal state’ and ‘no needs’ was not statistically significant at the 10% level (p>0.1)

~ indicates that the difference between ‘ideal state’ and ‘no needs’ was not statistically significant at the 5% level but was significant at the 10%
level (0.05<p<0.1)

Italicized values indicate mean scores that did not follow the expected monotonic ordering across the ASCOT-SCT4 response levels

with care services (h-dignity1) and perceived respect from care staff (h-dignity2). However, neither the associa-
tion between living arrangement and Personal safety nor that between limitations in household cleaning and
Home cleanliness reached statistical significance (h-safety2 and h-homel not met).

Test-retest reliability Among the 119 participants (38.14% of the first survey sample) who completed the follow-
up survey, the median retest interval was 19 days (interquartile range [IQR]: 14-22.5 days; range: 8—30 days).
The ICC for the summary score was 0.809, indicating good test-retest reliability of the instrument. At the item
level, weighted kappa coefficients ranged from 0.404 for Dignity to 0.665 for Occupation, indicating moderate
test-retest agreement (Table 5). The sensitivity analysis showed no statistically significant association between
the retest interval and the absolute test-retest difference in the summary score (#=0.020, p=0.829) or the absolute
test-retest differences in individual item response categories (» ranged from —0.018 to 0.143; all p>0.05).

Rasch analysis results

Assumptions: unidimensionality and local independence The CFA supported unidimensionality of the instru-
ment as indicated by fit statistics (CFI=0.982, TLI=0.975, RMSEA=0.054, and SRMR =0.046). Local indepen-
dence was also supported; residual correlations for almost all item pairs were below 0.30. Only one pair (Personal
cleanliness and Occupation) was marginally above this threshold with a correlation of -0.303 (Table S6).

Item fit and thresholds The estimated item thresholds and item fit are presented in Table 6. All items showed
acceptable fit, with Infit and Outfit values within the range of 0.5—1.5. The ICCCs showed ordered thresholds for
every item and a distinct, non-overlapping probability peak for each response category on the latent trait scale

(Fig. 2).

Targeting As shown in the person-item map (Fig. 3), the items generally covered a broad portion of the person
ability distribution; however, a measurement gap was evident at the lower end (below — 1.444 logits). The distri-
bution of person abilities was right-skewed, with an average of -0.822 logits, suggesting that, on the whole, the
sample generally had good SCRQoL. The difference between the mean person ability and item difficulty (i.e., 0.0
logits) was within the acceptable range (difference<1.0 logit).

Person and item reliability Both person and item separation reliabilities (0.721 and 0.964, respectively) and
separation indices (1.606 and 5.182, respectively) met the acceptable thresholds (>0.70 and > 1.50, respectively).

DIF As shown in Table S7, although the likelihood-ratio tests for age-related DIF in Home cleanliness reached
statistical significance (p<0.006), no items were flagged for potential DIF across age or gender groups because
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Table 4 Relationship between the Chinese ASCOT-SCT4 items and related items of comparator instruments or demographic

variables
Comparator variables Ideal state No needs Some needs High needs p-value
Freq. (%) Freq. (%) Freq. (%) Freq. (%)
Control over daily life
Limitations in ADLs <0.001
No (n=157) 81 (69.23%) 63 (49.22%) 13 (23.64%) 0 (0.00%)
Yes (n=155) 36 (30.77%) 65 (50.78%) 42 (76.36%) 12 (100.00%)
Limitations in IADLs
No (n=69) 38 (32.48%) 28 (21.88%) 3 (5.45%) 0 (0.00%) <0.001
Yes (n=243) 79 (67.52%) 100 (78.13%) 52 (94.55%) 12 (100.00%)
Personal cleanliness
Limitations in Self-care-related ADLs? <0.001
No (n=204) 112 (75.68%) 86 (58.90%) 6 (33.33%) 0 (0.00%)
Yes (n=108) 36 (24.32%) 60 (41.10%) 12 (66.67%) 0 (0.00%)
EQ-5D-5 L Self-care <0.001
No problem (n=253) 134 (90.54%) 112 (76.71%) 7 (38.89%) 0 (0.00%)
Had problems (n=59) 14 (9.46%) 34 (23.29%) 11 (61.11%) 0 (0.00%)
Food and drink
Limitations in Food-related (I)ADLs items® 0.001
No (n=197) 104 (74.47%) 77 (57.66%) 14 (53.85%) 2 (25.00%)
Yes (n=115) 37 (25.53%) 60 (42.34%) 12 (46.15%) 6 (75.00%)
Personal safety
Living arrangement 0.324
Living with others (n=201) 69 (68.32%) 97 (65.54%) 29 (53.70%) 6 (66.67%)
Living alone (n=111) 32 (31.68%) 51 (34.46%) 25 (46.30%) 3 (33.33%)
Depression <0.001
No (n=232) 88 (88.00%) 122 (82.99%) 21 (38.89%) 1 (11.11%)
Yes (n=78) 12 (12.00%) 25 (17.01%) 33 (61.11%) 8 (88.89%)
Social participation
Feelings of loneliness <0.001
No (n=183) 79 (77.45%) 67 (66.34%) 36 (42.86%) 1 (4.55%)
Yes (n=126) 23 (22.55%) 34 (33.66%) 48 (57.14%) 21 (95.45%)
Occupation
EQ-5D-5 L Usual activities <0.001
No problem (n=195) 86 (77.48%) 73 (67.59%) 32 (46.38%) 4 (16.67%)
Had problems (n=117) 25 (22.52%) 35(32.41%) 37 (53.62%) 20 (83.33%)
Home cleanliness
Limitations in household cleaning 0.112
No (n=219) 84 (72.41%) 86 (63.70%) 42 (79.25%) 7 (87.50%)
Yes (n=93) 32 (27.59%) 49 (36.30%) 11 (20.75%) 1(12.50%)
Dignity
Satisfaction with care services <0.001
Very satisfied or somewhat satisfied (n=233) 119 (83.80%) 102 (76.12%) 12 (46.15%) 0 (0.00%)
Neutral (n=57) 18 (12.68%) 25 (18.66%) 10 (38.46%) 4 (66.67%)
Very dissatisfied or somewhat dissatisfied (n=18) 5(3.52%) 7 (5.22%) 4 (15.38%) 2 (33.33%)
Respected by care staff <0.001
All of the time (n=225) 109 (76.76%) 101 (75.37%) 14 (53.85%) 1 (16.67%)
Some of the time (n=73) 30 (21.13%) 32 (23.88%) 9 (34.62%) 2 (33.33%)
None of the time (n=10) 3 (2.11%) 1 (0.75%) 3 (11.54%) 3 (50.00%)

Self-care-related ADLs Included grooming, toileting, bathing, dressing, bowel control, and bladder control

YFood-related (I)ADLs included eating, food preparation, and shopping
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Table 5 Test-retest reliabil-
ity of the Chinese ASCOT-
SCT4 (n=119)

CI: confidence interval

ICC: intraclass correlation coef-

ficient

p<0.001 for all values

Items/Sum scores

Weighted kappa, 95% CI

Control over daily life

Personal cleanliness
Food and drink
Personal safety

Social participation

Occupation

Home cleanliness
Dignity

Summary score

0.632 (0.514, 0.750)
0.445 (0.289, 0.600)
0.550 (0.398, 0.701)
0.564 (0.441, 0.686)
0.652 (0.515, 0.788)
0.665 (0.550, 0.779)
0.556 (0.410, 0.701)
0.404 (0.202, 0.605)
ICC, 95% CI

0.809 (0.736, 0.863)

Table 6 Estimated thresholds and item fit from partial credit model for the Chinese ASCOT-SCT4 (N=312)

Items Mean threshold Threshold 1 (SE) Threshold 2 (SE) Threshold 3 (SE) Outfit MSQ Infit MSQ
Control over daily life 0.449 -1.118 (0.139) 0.511 (0.173) 1.954 (0.337) 0.849 0.832
Personal cleanliness 0.640 -0.823 (0.129) 2.104 (0.262) / 0.905 0.917
Food and drink 0.826 -0.872 (0.130) 1.524 (0.224) 1.827 (0.426) 0.791 0.838
Personal safety 0.493 -1.444 (0.141) 0.674 (0.171) 2.248 (0.376) 0.858 0.845
Social participation 0.036 -1.135 (0.151) -0.309 (0.159) 1.551 (0.256) 0.715 0.739
Occupation 0.071 -1.070 (0.146) -0.022 (0.166) 1.304 (0.255) 0.797 0.785
Home cleanliness 0.616 -1.168 (0.137) 0.638 (0.174) 2.379 (0.395) 1.045 1.039
Dignity 0.946 -0.863 (0.130) 1.555(0.225) 2.147 (0.472) 1.336 1.247
MSQ: mean-square value
SE: standard error

___Category 1 __ Category 2 Category 3 __ Category 4

(Ideal state) (No needs) (Some needs) (High needs)

Control over daily life

Personal cleanliness

Food and drink

Personal safety
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Fig. 2 Item Category Characteristic Curves (ICCCs) for each item of the Chinese ASCOT-SCT4
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Fig. 3 Person-item map of
the Chinese ASCOT-SCT4. Person
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all observed effect sizes (AR?) were well below the 0.13 threshold. In the sensitivity analysis, all gender-related
AR? values remained below 0.02.

Discussion

This study is the first to investigate the ASCOT-SCT4 in a Chinese population and provides initial empirical evi-
dence supporting the construct validity and reliability of its Chinese version among older adults receiving com-
munity care and support services in HK, based on both CTT and Rasch analysis. Nonetheless, the performance
of the Dignity item and the instrument’s precision for higher levels of SCRQoL warrant careful consideration.

Evidence from hypothesis testing largely supported construct validity at both scale and item levels and was
generally consistent with findings from previous validation studies [27, 32-35, 56, 61]. At the item level, how-
ever, the expected association between Personal safety and living arrangement was not observed, consistent with
findings from the Dutch [61] and Finnish [34] validation studies but not with those from the English study [32].
This inconsistency across studies may be attributable either to cultural or contextual differences in perceptions of
safety or to the influence of factors other than living arrangement in HK. Home cleanliness was also not associ-
ated with limitations in household cleaning as hypothesized, a relationship for which evidence from previous
ASCOT validation studies remains limited. A German study [35] reported such an association when respondents
considered their expected situation in the hypothetical absence of care services. By contrast, the present study
assessed participants’ current situation while they were receiving care and support; such support may have com-
pensated for limitations in household cleaning and attenuated the association between these limitations and the
attained level of home cleanliness. Further hypothesis testing using other comparator variables is needed to pro-
vide more evidence on the construct validity of Personal safety and Home cleanliness.

The structural analysis via EFA supported a one-factor structure for the Chinese ASCOT-SCT4, consistent with
the original English version [17]. However, the weak factor loading for Dignity suggests that this item may reflect
the underlying SCRQoL construct less strongly than the other items in the HK context. This finding is consistent
with previous studies in community care settings, which reported relatively low Dignity factor loadings of 0.20
[107], 0.28 [34], and 0.41 [36]. By comparison, generally higher Dignity loadings were reported for residential
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care samples (0.48 [108] and 0.49 [72]) and samples comprising both community and residential care users (0.41
[49] and 0.54 [53]). Although the findings are mixed, the evidence points to weaker factor loadings for Dignity
than for the other items, suggesting that it may contribute less to the SCRQoL construct. One possible explana-
tion is that the relevance of Dignity may differ from that of the other items in that the intensity of care received
may have a greater influence on it. Compared with residential care users, community care users are generally
healthier and more independent and receive less intensive care [109]. Dignity may therefore be less central to
their overall QoL, making the “no influence” response more applicable to them [17, 53]. Some support for this
interpretation comes from cognitive interviews conducted during the development of the English ASCOT-SCT4,
in which respondents who needed less help and received fewer services tended to select “no influence” [32, 53].
Similarly, some participants in our study who selected “no influence” mentioned that if receiving help made them
feel worse about themselves, they could choose not to receive it, whereas those reporting such a negative impact
indicated that they had little choice but to continue receiving care because they needed it to manage their daily
lives. This explanation may also account for the non-monotonic associations of Dignity with external health and
well-being instruments observed in both the current study and the English validation study [32], with comparable
health and well-being reported by respondents selecting the second response option and those selecting the top
response option.

Beyond care intensity, cultural factors should be considered when interpreting the weaker factor loading
of Dignity. Our previous cross-cultural adaptation and content-validation study [31] supported the conceptual
equivalence and relevance of Dignity in HK after the unfamiliar literal phrase “think and feel about myself” was
adapted using “self-esteem” and “self-confidence”. Nevertheless, the use of different expressions to convey Dig-
nity across language versions may lead to systematic differences in how respondents interpret and respond to the
item. Whether such differences contributed to the weaker factor loading remains unclear. At this stage, removing
the Dignity item would be premature, given its contribution to the content comprehensiveness of the instrument
[31]. In addition, excluding Dignity only marginally improved internal consistency; the item also showed the
expected associations with both indicators of perceived quality of care and demonstrated acceptable fit under the
Rasch measurement framework. However, studies involving larger and more diverse samples, including residen-
tial care users, are needed to delve deeper into the interpretation and psychometric performance of the Dignity
item and to clarify its role in the dominant factor structure. The measurement equivalence of the Dignity item
across language versions should also be examined. Continued evidence of a low factor loading for Dignity across
validation studies and care settings in HK would indicate a need to review the item, including whether it should
be revised or removed.

The Rasch analysis validated that the response options functioned hierarchically and distinctly, suggesting
that the response categories for all items were nonredundant and distinguishable by respondents. The response
categories functioned more clearly in our study than in previous validation studies of the Japanese ASCOT-SCT4
(using a graded response model) [36] and the English ASCOT-SCT4 (using the PCM) [72], in which the ‘some
needs’ category overlapped substantially with adjacent response categories for half of the items, particularly
those concerning basic needs, such as Food and drink and Personal cleanliness. These divergent findings may
be attributable to variations in survey administration methods. The Japanese study used self-completion [36],
whereas the English validation study relied on proxy reports from care staff [72]. Responses in the present study
were instead obtained through interviewer-assisted administration, potentially contributing to higher response
quality. Future research should investigate whether response category functioning differs systematically across
various administration methods. Despite the positive finding on response category structure, the Rasch analysis
of targeting revealed room for improvement. Limited item coverage was evident at the lower end of the latent
trait scale on the person-item map, indicating that the instrument may measure SCRQoL less precisely among
those with higher SCRQoL. This ceiling effect could result in an underestimation of the incremental benefits pro-
vided by care interventions, potentially leading to inefficient resource allocation in economic evaluations. Future
refinement could involve adding new items or response categories that are easier to endorse, thereby improving
measurement among individuals with higher SCRQoL.
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The findings suggest that the Chinese ASCOT-SCT4 has potential as an LTC-specific preference-based out-
come measure in HK. By capturing service users’ own perspectives on aspects of QoL that LTC services are
intended to influence, it complements existing health-focused outcome measures and offers a person-centred
approach to evaluating LTC services. At the individual level, domain profiles may facilitate communication
between service users and care providers and inform care planning. At the service and system levels, the instru-
ment could support routine outcome monitoring, service evaluation, and quality assessment. When HK-specific
preference weights become available, it could also be used in local economic evaluations and to inform resource-
allocation decisions in LTC.

This study has several limitations. Firstly, participants were recruited through convenience sampling among
users receiving publicly funded community care and support services. This may have introduced selection bias
and limited the generalizability of the findings to the broader LTC population, particularly residential care users
and LTC users not receiving publicly funded services, as these groups may differ from the present sample in the
care services received, levels of care intensity, and care environments, potentially influencing the instrument’s
psychometric performance. Future studies should validate the instrument in these groups and among populations
receiving different levels of care intensity. Secondly, the male subgroup (n = 93) in the DIF analysis included
fewer than the minimum recommended 100 participants [110], which warrants caution when interpreting the
results. Additionally, the small number of responses in the ‘high needs’ categories may have reduced the precision
of threshold estimates in the PCM. Studies with larger samples are needed to confirm these findings. Lastly, other
important psychometric properties, such as responsiveness and interpretability, including minimally important
differences [66], were not evaluated in this study, underscoring the need for further research.

Conclusion

This study provides evidence, based on both CTT and Rasch analyses, that the Chinese version of the ASCOT-
SCT4 is valid and reliable among older adults receiving community care and support services in HK. The find-
ings support its potential as a tool for outcome measurement, quality assessment, and economic evaluation in
LTC. However, the suboptimal performance of the Dignity item and limited measurement coverage at higher
SCRQoL levels warrant further investigation. Furthermore, its use in economic evaluations could be facilitated
by developing local preference weights from a representative sample of a relevant population (e.g., the general
population or LTC users) using valuation methods such as discrete choice experiments or best—worst scaling.
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