BRITISH JOURNAL OF

HOSPITAL
MEDICINE AL

Validity and Reliability of a Chinese-Tailored Scale for the
Evaluation of End-of-Life Care in Dementia Patients

Linbing Chen!, Ye Ouyang!, Chunyu Cheng!, Zhenfei Chen®*, Liping Wang! *

How to cite this article:

Chen L, Ouyang Y, Cheng C, Chen Z,
Wang L. Validity and Reliability of a
Chinese-Tailored Scale for the

Evaluation of End-of-Life Care in

Dementia Patients. Br J Hosp Med. 2025.

https://doi.org/10.12968/hmed.2025.0129

Copyright: © 2025 The Author(s).

TKey Laboratory of Lifecycle Care for Chronic Diseases, School of Nursing, Guangdong Medical University, Dongguan,
Guangdong, China

2Department of Geriatrics, Affiliated Hospital of Guangdong Medical University, Zhanjiang, Guangdong, China

*Correspondence: czf 0759@163.com (Zhenfei Chen); wip2012@gdmu.edu.cn (Liping Wang)

Aims/Background Highly valid and reliable instruments for evaluating end-of-life care for dementia
patients and caregivers are lacking in clinical settings, hampering the progress of pertinent research on
palliative care in China. Therefore, the present work focused on assessing the adaptability and reliability
of the Chinese version of the End-of-Life Care in Dementia (EOLD) scale in evaluating nursing home
caregivers who have cared for advanced dementia patients.

Methods A convenience sample of 170 caregivers was recruited from five nursing homes. The data
collection instruments included a demographic form and the Chinese version of the EOLD scale. The
Chinese version of the EOLD scale comprises three subscales: Satisfaction with Care at the End of
Life in Dementia (SWC-EOLD); Symptom Management at the End of Life in Dementia (SM-EOLD)),
which includes further scales for psychological symptoms and physical symptoms; and the Comfort
Assessment in Dying with Dementia (CAD-EOLD), which encompasses further evaluation scales for
physical distress, dying symptoms, well-being, and emotional distress.

Results The reliability of all the scales ranged from satisfactory to good, with SWC-EOLD’s « = 0.806,
SM-EOLD’s & = 0.879, and CAD-EOLD’s « = 0.827.

Conclusion In this study, a preliminary reliability assessment on the Chinese version of the EOLD
scale was conducted, revealing that the three subscales exhibit strong internal consistency in reliability
and structural validity. These results further confirm the applicability of the EOLD scale in dementia
research within the context of palliative care.
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Introduction

Dementia is a major factor that induces disability among people aged >65
years worldwide, including in China (Jia et al, 2020). Dementia has emerged as
a significant public health issue worldwide (Gao et al, 2024). According to the
“Global Status Report on the Public Health Response to Dementia” by the World
Health Organization (WHO), dementia affected 55.2 million individuals worldwide
in 2021, with 60% of cases occurring in low- and middle-income countries. The
prevalence is projected to increase to 78 million in 2030 and 139 million by 2050
(WHO, 2021). In China, where approximately 25% of the global dementia popula-
tion resides, around 15 million affected individuals are aged 60 and above, amount-
ing to an overall prevalence rate of 5.6%. As the country with the highest number
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of dementia cases in the world, China has a reported dementia-attributed mortality
rate of 34.8%, making it one of the most severely impacted countries (Yang et al,
2024). Dementia imposes tremendous economic and social burdens on the global
public health system; however, the disproportionate provision of care services with
respect to the growing number of dementia patients has aggravated this clinical and
public health issue.

Dementia is a progressive and incurable disease, with Alzheimer’s disease
identified as a frequent causal factor (Liu et al, 2024). Advanced dementia (AD)
refers to end-stage dementia, characterized by persistent impaired cognition result-
ing from cerebral dysfunction and marked decline in memory and functional capac-
ity (Brown and Tolson, 2020). It is classified into seven stages based on the Global
Deterioration Scale (GDS), with a greater stage suggesting more severe dementia,
characterized by verbal ability loss, urinary incontinence, and the inability to walk,
use toilet, or self-feed (Reisberg et al, 1982). Another scale, the Functional Assess-
ment Staging Test (FAST), is also used to assess the stage of dementia; through this
scale, AD can be classified into seven stages, with stage 7 classified as severe de-
mentia. Stage 7 can be subclassified into stages 7a to 7f on the basis of the patient’s
ability, such as whether they can speak, even just one word, or lose the capability
of walking, sitting upright or holding their heads up (Gupta and Patel, 2024; Sclan
and Reisberg, 1992). It has been reported that AD lasts an average of two years
(Browne et al, 2021).

Nursing homes are important sites of death for residents with advanced demen-
tia (Akunor et al, 2022; Cross et al, 2020). Moreover, caregivers offer over 90%
of the immediate care for their residents (Eaton et al, 2020). Residents with AD,
who require comprehensive medical care and rely completely on support from reg-
istered nurses and caregivers for all aspects of daily living, are generally cared for
in nursing homes, representing 15% of the total number in the UK (Haunch et al,
2022). In the USA, over half of individuals with dementia died in nursing homes
(Cross et al, 2020). In Hong Kong, a significant number of AD patients pass away
in hospitals, where training and facilities necessary to ensure a dignified end-of-life
experience for elderly patients are unavailable (Luk and Chan, 2018). Recently, in-
creasing attention has been given to end-of-life care for AD patients, with numerous
studies being carried out to address issues related to interventions (Froggatt et al,
2020), pain management (El-Tallawy et al, 2023), tube feeding (Pullen et al, 2024),
patient needs (Gupta and Patel, 2024), caregiver experiences and burdens (Arm-
strong et al, 2024), and ethical issues (Vaughan and Lesandrini, 2023). In China,
however, the development of palliative care system, encompassing end-of-life or
hospice care for individuals with AD, remains in its infancy stages. It has been
reported that under 60% of patients with life-limiting conditions receive specialist
palliative care in high-resource settings (Kochovska et al, 2024), yet no data exist
on structured palliative care coverage for AD patients in China.

In 2001, Volicer et al (2001) developed the End-of-Life Care in Dementia scale
(EOLD scale) for assessing the quality of life care for AD patients. The EOLD scale
is currently employed in numerous research studies (Kroenke et al, 2022; Zumstein
et al, 2022). Like the concept of quality of life, end-of-life care quality is a subjec-
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tive metric measured based on patients’ self-assessment. However, assessment may
not be practical in patients with cognitive impairment. As a result, the quality of
end-of-life care for patients with AD should be evaluated by caregivers through ob-
serving patients’ condition using verbal and nonverbal cues. The EOLD scale was
prioritized over generic palliative care instruments (e.g., Palliative Care Outcome
Scale (POS) (Hodiamont et al, 2021); Quality of Dying and Death questionnaire
(QODD) (Wang et al, 2021)) to uniquely capture dementia-specific trajectories,
including progressive cognitive decline (using the Comfort Assessment in Dying
with Dementia [CAD-EOLD] subscale) and caregiver-reported symptoms (Symp-
tom Management at the End of Life in Dementia [SM-EOLD] subscale), which are
absent in POS. Unlike QODD’s focus on patient self-reporting, which is imprac-
tical in the AD contexts, EOLD scale is explicitly designed for caregiver proxy
assessment.

Currently, no standardized evaluation criteria exist for assessing end-of-life
care quality in AD patients in China. Therefore, the present work focused on eval-
uating the adaptability and reliability of the Chinese version of the EOLD scale in
nursing home caregivers who cared for patients with AD meeting their demise in the
last year. The findings offer a reference for researchers in selecting an appropriate
evaluation tool.

Methods

Participants

According to sample size calculation principles, the sample size should be 5-10
times the number of items (Munro, 2005). In this study, a total of 170 study partic-
ipants were recruited from May to July 2023 from five nursing homes in Guangxi
and Guangdong Province, China. Nursing home caregivers who met the following
criteria were included: (i) Having worked in a nursing home >1 year, (i1) Aged
>18 years, (ii1) Having spent a minimum of 6 months engaging with persistent
caregiving, with >20 hours of direct care provision per week, (iv) Having cared
for individuals with dementia who had passed away in the past year, and (v) Vol-
unteering to participate in this study. Participants who had psychiatric disorders,
were involved in other psychological intervention programs, had experienced other
major negative life events in the last year, and could not use cell phones to com-
plete the questionnaire, were excluded. A separate sample of 30 caregivers was
chosen to evaluate the test—retest reliability with a two-week interval. This group
of caregivers was not included in the 170 participants mentioned above.

Cross-Cultural Adaptation
Scale Translation Process

With the original author’s permission, the scale was refined using the Brislin
translation model (Jones et al, 2001). The process was conducted as follows: (1)
Translation: two nurses with Master’s degrees independently performed translation
of the EOLD scale, resulting in two separate Chinese versions of the scale. The
researcher then consolidated these versions into a single draft. The two translators

British Journal of Hospital Medicine | 2025 | https://doi.org/10.12968/hmed.2025.0129


https://www.magonlinelibrary.com/journal/hmed
https://doi.org/10.12968/hmed.2025.0129

ARTICLE

reviewed the discrepancies in detail and collaboratively developed the first draft of
the Chinese version of the EOLD scale by reaching a consensus on all items. (2)
Back-translation: a physician with an M.D. degree who has studied overseas and a
researcher with an M.A. specializing in medical English, both unfamiliar with the
original scale, independently back-translated the first draft of the Chinese version.
These translations were then reviewed and analyzed with an associate professor
of medicine to ensure the items’ meanings were consistent with the original scale.
The back-translated version was then sent to the original developer of the scale.
Subsequently, the researcher revised the Chinese EOLD scale based on feedback
from the original scale developer, and an agreement was reached on the second
draft of the Chinese version of the EOLD scale.

Cultural Debugging of the Scale

A panel of six experts with extensive academic credentials or extensive expe-
rience in dementia care were invited to review the Chinese version of the EOLD
scale. This panel included a geriatrician, an end-of-life care specialist, a psychol-
ogist, and three experts in geriatric nursing, with a minimum of 15 years of expe-
rience in clinical research on dementia care. These experts had professional expe-
rience ranging from 17 to 40 years (average 28.50 £ 7.20 years) and held either
doctoral or master’s degrees. Four held full senior titles, and two had deputy se-
nior titles. The authority coefficients of the experts ranged from 0.70 to 1.00. Uti-
lizing their clinical experience and professional knowledge, the experts evaluated
the second draft of the Chinese version of the EOLD scale, assessing the accu-
racy of content, clarity of language, and alignment with China’s cultural context.
The cultural adaptation process involved expert evaluations using a 4-point Likert
scale. Items scoring <2 in any domain underwent revision. Modifications were
made to the second edition based on the experts’ feedback. The CAD-EOLD item
“Peace” was revised to “The patient’s final days were accompanied by family and
free from unresolved conflicts”, while the SM-EOLD item “Resistiveness to care”
was rephrased as “Showed distress during caregiving activities”. Upon incorpo-
rating these recommendations, the third draft of the Chinese version of the EOLD
scale was completed.

Presurvey

In April 2023, a convenience sampling method was used to select 30 caregivers
from a nursing home in Dongguan City, Guangdong Province, who met the inclu-
sion and exclusion criteria for a pre-survey. The aim was to determine whether the
respondents accurately comprehended the meaning of each item on the question-
naire and to identify any discrepancies between their interpretation of the questions
and the intended meaning of the items. If inconsistencies were detected, a review
was conducted to revise the final version of the Chinese EOLD scale accordingly.
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Measures
Demographic Information Form

Data pertaining to caregivers, including age, sex, educational background, re-
ligious affiliation, and marital status, were collected using a demographic informa-
tion form. Additionally, data regarding the sex and age of the care recipient at the
time of death were collected.

Chinese Version of the EOLD Scale

The EOLD scale was proposed by Volicer et al (2001) to evaluate end-of-life
care quality in AD individuals. It includes three subscales: the Satisfaction with
Care at the End of Life in Dementia (SWC-EOLD), the Symptom Management at
the End of Life in Dementia (SM-EOLD), and the Comfort Assessment in Dying
with Dementia (CAD-EOLD). These subscales were initially developed on the ba-
sis of retrospective cross-sectional data collected from 156 family members of AD
decedents (Kiely et al, 2000).

SWC-EOLD Subscale

The SWC-EOLD subscale comprises 10 items that are rated with a 4-point
Likert scale (Volicer et al, 2001), where 1-4 stand for strongly disagree, disagree,
agree, and strongly agree, respectively (3 items are reverse-rated). The scale scores
range from 10—40, with a greater score indicating greater satisfaction.

SM-EOLD Subscale

The SM-EOLD subscale is used to evaluate nine symptoms of AD, including
pain, fear, anxiety, depression, shortness of breath, agitation, skin breakdown, dis-
tress during caregiving activities, and calm (with the last one being reversely rated).
The caregivers reported the symptom frequency on a 0-5 scale (every day, several
days a week, once a week, 2 or 3 times a month, once a month, and never) within
the previous 90 days. The scale scores range from 0 to 45, with a greater score
indicating less severe symptoms.

CAD-EOLD Subscale

The CAD-EOLD subscale is used to evaluate 14 conditions and symptoms of
a patient within the final 7 days of life: pain, discomfort, shortness of breath, rest-
lessness, choking, gurgling, difficulty swallowing, anxiety, fear, moaning, crying,
serenity, calm, and being accompanied by family and free from unresolved con-
flicts. The symptoms were rated on a 1-3 scale, with the following options: not at
all, somewhat, and a lot (with the final 3 items being reversely rated). The scale
scores range from 14 to 42, with a greater score indicating superior symptom con-
trol and a higher level of comfort.

Data Extraction

Data were extracted from questionnaires completed by the anonymous care-
givers for individuals with dementia who died in the previous year. The survey
was conducted on the internet using web-based questionnaires. The questionnaire
was converted into an electronic format using a third-party online questionnaire
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Item Frequency (%)
Strongly Disagree, n (%) Agree, n (%)  Strongly Item-total

disagree, n (%) agree, n (%) correlation
I felt fully involved in all decision making 12 (7.1) 49 (28.8) 91 (53.5) 18 (10.6) 0.63
I would probably have made different decisions if I had had more 3(1.8) 29 (17.1) 120 (70.6) 18 (10.6) 0.60
information*
All measures were taken to keep my care recipient comfortable 0 (0) 8(4.7) 94 (55.3) 68 (40.0) 0.48
The health care team was sensitive to my needs and feelings 6 (3.5 25 (14.7) 115 (67.6) 24 (14.1) 0.56
I did not really understand my care recipient’s condition™® 27 (15.9) 107 (62.9) 25 (14.7) 11 (6.5) 0.18
I always knew which doctor or nurse was in charge of my care 3(1.8) 13 (7.6) 112 (65.9) 42 (24.7) 0.57
recipient’s care
I felt that my care recipient got all necessary nursing assistance 3(1.8) 20 (11.8) 116 (68.2) 31 (18.2) 0.63
I felt that all medication issues were clearly explained to me 6 (3.5) 54 (31.8) 93 (54.7) 17 (10.0) 0.63
My care recipient received all treatments or interventions that he 3(1.8) 27 (15.9) 118 (69.4) 22 (12.9) 0.61
or she could have benefited from
I felt that my care recipient needed better medical care at the end 412.4) 19 (11.2) 101 (59.4) 46 (27.1) 0.61

of his or her life*

*Reverse-coded for calculation of the total score. SWC-EOLD, Satisfaction with Care at the End of Life in Dementia.
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[tem Frequency (%) Item-total correlation
Never Once amonth 2 or 3 days a month Once a week Several days a week Every day
Pain 38 (22.4) 13 (7.6) 31(18.2) 29 (17.1) 34 (20.0) 25 (14.7) 0.63
Shortness of breath 29 (17.1) 18 (10.6) 28 (16.5) 29 (17.1) 34 (20.0) 32 (18.8) 0.65
Skin breakdown 79 (46.5)  28(16.5) 20 (11.8) 17 (10.0) 11 (6.5) 15 (8.8) 0.61
Calm 27 (15.9) 11 (6.5) 21 (12.4) 27 (15.9) 48 (28.2) 36 (21.2) 0.21
Depression 46 (27.1) 21 (12.4) 27 (15.9) 25 (14.7) 27 (15.9) 24 (14.1) 0.79
Fear 49 (28.8) 21 (12.4) 32 (18.8) 26 (15.3) 17 (10.0) 25 (14.7) 0.80
Anxiety 37 (21.8)  20(11.8) 25 (14.7) 30 (17.6) 31 (18.2) 27 (15.9) 0.78
Agitation 27(15.9) 19(11.2) 33(19.4) 23 (13.5) 36 (21.2) 32 (18.8) 0.78
Distress during caregiving activities 55 (32.4) 17 (10.0) 23 (13.5) 25 (14.7) 28 (16.5) 22 (12.9) 0.74

SM-EOLD, Symptom Management at the End of Life in Dementia.
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survey platform. It is necessary to configure the settings such that each mobile
device is used only once for completion.

Statistical Analysis

Statistical data analyses were conducted using SPSS software (version 26.0;
IBM Corporation, Armonk, NY, USA). Patient demographic data are summarized
as descriptive data, such as percentages and frequencies. Measures of dispersion
and central tendency of responses to every item were calculated, as were the item-
total correlations. The item-total correlation was analyzed by Pearson or Spear-
man correlation. Items with item-total correlations <0.3 were excluded. Scale
and subscale reliability were assessed with the coefficient a. Structural validity
was assessed using exploratory factor analysis (EFA) performed with a principal
component and a varimax rotation. The Bartlett’s test of sphericity and the Kaiser-
Meyer-Olkin (KMO) test were used to assess the acceptability of the factor analysis.
Factors with eigenvalues > 1.0 were retrieved and selected based on a scree plot and
the factor structure of the original scale. The value distribution of each scale was
examined for normality by calculating the skewness and kurtosis coefficients. The
skewness and kurtosis coefficients are between —1 and +1, indicating approximately
normally distributed data. p < 0.05 indicated statistical significance.

Results

Demographic Characteristics

The sample comprised 170 caregivers, with no missing data post-imputation.
The caregiver respondents were mostly females (85.3%). The age range was 18—
67 years, and the average was 41.76 £ 13.71 years. The proportions of married,
single, divorced, and widowed caregivers were 68.2%, 20.6%, 6.5%, and 4.7%,
respectively. The educational levels of the caregivers were as follows: 8.2% ele-
mentary school and below, 37.1% secondary school, 22.4% high school, and 32.4%
university and above. The majority of the caregivers (87.6%) had no religious be-
liefs. The average age of the care recipients at death was 84.41 + 7.87 (range:
57-101) years. There were 77 (45.3%) males and 93 (54.7%) females in the care
recipients.

Analysis of SWC-EOLD Subscale Scores

The SWC-EOLD subscale was used to quantify care satisfaction among pa-
tients with AD within the previous 90 days. Table | displays the frequency of
the 10 remaining items and their item-total correlations. The scores in our sample
ranged from 15 to 40 (28.89 4 3.94). The score distribution (Fig. 1) did signifi-
cantly deviate from the normal distribution (skewness = —0.088 £ 0.186, kurtosis
=2.288 £ 0.370).

Scale items were subjected to factor analysis; as a result, this scale was com-
posed of one factor, with a Cronbach’s a coefficient of 0.806. The scale’s test-retest
reliability was 0.82.
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Fig. 1. Distribution of SWC-EOLD scores. SWC-EOLD, Satisfaction with Care at the End of
Life in Dementia.

209

iy
o
1

Frequencies
7l

e
[ ]
1

D T T T T T T T
-10 1] 10 20 30 40 50

SM-EOLD scores

Fig. 2. Distribution of SM-EOLD scores. SM-EOLD, Symptom Management at the End of Life
in Dementia.
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Table 3. Rotated factor structure of the SM-EOLD subscale.

Factor loading

Item
Factor 1 Factor 2

Pain 0.191 0.800
Shortness of breath 0.262 0.731
Skin breakdown 0.235 0.694
Depression 0.734 0.360
Fear 0.815 0.299
Anxiety 0.857 0.197
Agitation 0.78 0.301
Distress during caregiving activities  0.817 0.168
Eigenvalue 3.373 2.034
Percent variance 42.167 25.420

The loadings utilized to identify the factors are underscored.
SM-EOLD, Symptom Management at the End of Life in De-
mentia.

Analysis of SM-EOLD Subscale Scores

The item responses on the scale reflected the care recipient’s status in the final
90 days of his/her life. Table 2 presents frequencies of nine items, together with
their item-total correlations. The item “Calm” was excluded from further analy-
sis because the item-total correlation value was below the threshold of 0.3. The
scores in the sample ranged from 0 to 40 (21.83 £ 10.35). The score distribution
(Fig. 2) revealed no significant deviation from a normal distribution, as indicated
by a skewness of —0.101 £ 0.186 and a kurtosis of —0.802 4 0.370.

This study carried out principal component analysis using the varimax rotation
approach with principal component extraction. Upon Bartlett’s test of sphericity,
the score was 671.134 (p < 0.001), whereas the KMO value was 0.866, indicating
the presence of shared factors in SM-EOLD. Following the EFA, the scree plot in-
dicated the presence of two factors whose eigenvalues were higher than 1.0. Factor
1, designated as “psychological symptoms and states” dimension, comprised five
items. Factor 2, designated the “physical symptoms” dimension, comprised three
items. Two factors were retained, cumulatively explaining 67.587% of the variance
(Factor 1: 42.167%; Factor 2: 25.420%). All items loaded >0.50 on their respec-
tive factors (range: 0.694-0.857), with no cross-loadings >0.40 or items <0.30
(Table 3).

This subscale had a Cronbach’s « coefficient of 0.879, whereas the two-factor
Cronbach’s « coefficients were 0.898 and 0.677, respectively. The scale’s test—
retest reliability was 0.79.

Analysis of CAD-EOLD Subscale Scores

The responses to items in the CAD-EOLD subscale reflected the care recipi-
ent’s state during death. The scores in our sample ranged from 16 to 42 (28.51 £+
5.09). Table 4 displays the frequency of the 14 remaining items. The score distri-
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Table 4. Summary of the care recipients’ responses to the CAD-EOLD subscale (n = 170).

Ttem Frequency (%) Corrected itejm—total
A lot Somewhat Not at all correlation

Discomfort 50(29.4) 96 (56.5) 24 (14.1) 0.63
Pain 38(22.4) 101(59.4) 31(18.2) 0.58
Restlessness 55(32.4) 92(54.1) 23(13.5) 0.59
Shortness of breath 61(359) 94(553) 15(8.8) 0.56
Choking 30(17.6) 106 (62.4) 34(20.0) 0.68
Gurgling 22 (12.9) 97(57.1) 51(30.0) 0.61
Difficulty swallowing 84(49.4) 68(40.0) 18(10.6) 0.54
Fear 39(22.9) 87(51.2) 44(25.9) 0.73
Anxiety 39(22.9) 100 (58.8) 31(18.2) 0.64
Crying 23 (13.5) 81(47.6) 66 (38.8) 0.53
Moaning 52 (30.6) 96 (56.5) 22(12.9) 0.63
Serenity* 27(15.9) 88 (51.8) 55(324) 0.36
Being accompanied by family and 35 (20.6) 82 (48.2) 53 (31.2) 0.33
free from unresolved conflicts*

Calm* 36 (21.2) 97 (57.1) 37(21.8) 0.30

*Reverse coded for calculation of the total score. CAD-EOLD, Comfort Assessment in Dying

with Dementia.

11

bution (Fig. 3) did not significantly deviate from the normal distribution (skewness
=-0.072 £ 0.186, kurtosis = 0.097 £ 0.370).

The varimax rotation method was employed in principal component analysis
with the extraction of principal components. The Bartlett’s test of sphericity yielded
a value of 1074.657 (p < 0.001) and a KMO measure of 0.817, indicating the pres-
ence of common factors within the scale. Following the EFA, the scree plot indi-
cated three factors with eigenvalues greater than 1.0. Factor 1, termed the “phys-
ical distress and dying symptoms” dimension, encompassed seven items. Factor
2, named the “well-being” dimension, consisted of three items. Factor 3, referred
to as the “emotional distress” dimension, included four items. Three factors were
retained, cumulatively explaining 62.539% of the variance (Factor 1: 27.730%;
Factor 2: 17.412%; Factor 3: 17.397%). All items loaded >0.50 on their respec-
tive factors (range: 0.564-0.904), with no cross-loadings >0.40 or items <0.30
(Table 5).

Cronbach’s a coefficient of this subscale was 0.827, whereas those of the other
three factors were 0.858, 0.857, and 0.770, respectively. The scale’s test-retest
reliability was 0.85.

Discussion

To the best of our knowledge, EOLD scale is rarely used for assessing end-
of-life care quality in AD patients in China. Our selection of EOLD over alterna-
tives like the Dementia Quality of Life Scale (DEMQOL) was further justified by
its multidimensional assessment of both care processes (SWC-EOLD) and patient
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Fig. 3. Distribution of CAD-EOLD scores. CAD-EOLD, Comfort Assessment in Dying with
Dementia.

outcomes (SM-EOLD/CAD-EOLD). While DEMQOL focuses solely on patient
status, EOLD scale’s dual perspective aligns with China’s family-centered care
model, where caregiver experiences are integral to care quality evaluation. This
study supplements EOLD’s application in China by empirically validating its psy-
chometric robustness within a family-centered care context, demonstrating criti-
cal linkages between caregiver-reported processes and clinical outcomes while of-
fering culturally-specific insights unattainable through patient-focused tools like
DEMQOL. Evaluating end-of-life care for dementia patients may be complicated
by their inability to convey messages about their comfort, distress or needs through
speaking. Care assessment for such people relies on nonverbal communication and
symptom assessment explained by their caregivers. Therefore, tools to assess the
quality of end-of-life care are urgently needed. The present work showed that the
Chinese version of the EOLD scale can serve as a valid tool tailored for the Chinese
patients with AD.

In China, 16.99 million people with AD and associated dementia eventually
need end-of-life care (Wang et al, 2024). Many of them are expected to spend the
last phase of their lives in various palliative care settings, where issues of qual-
ity of care and satisfaction of patients and caregivers are critical points of concern
(Aminoft et al, 2004). The SWC-EOLD subscale evaluates care satisfaction in the
previous 90 days, covering aspects such as decision making, healthcare provider
communication, understanding of patient condition, and medical and nursing care
quality (Kroenke et al, 2022). On the basis of factor analysis of these scale items,
this subscale included one factor, conforming to the original study (Volicer et al,
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Table 5. Rotated factor structure of the CAD-EOLD subscale.

Factor loading

Item

Factor 1 Factor 2 Factor 3
Discomfort 0.736 —-0.031 0.187
Pain 0.581 -0.022 0.288
Restlessness 0.238 —-0.086 0.777
Shortness of breath 0.788 -0.197 0.115
Choking 0.774 0.042 0.199
Gurgling 0.683 0.14 0.129
Difficulty swallowing  0.787 -0.179 0.050
Fear 0.492 0.149 0.576
Anxiety 0.241 0.166 0.719
Crying 0.068 0.115 0.760
Moaning 0.564 -0.014 0.413
Serenity -0.012 0.904 0.078
Peace -0.129 0.904 0.078
Calm -0.129 0.857 0.193
Eigenvalue 3.882 2.438 2.436
Percent variance 27.73 17.412 17.397

The loadings utilized to identify the factors are under-
scored. CAD-EOLD, Comfort Assessment in Dying with
Dementia.

2001). Our findings showed that this subscale had a Cronbach’s a coefficient of
0.806, which was lower compared to those reported in other two studies (0.83 vs.
0.90) (Kiely et al, 2006; Volicer et al, 2001). Moreover, the average SWC-EOLD
score of 28.89 4 3.94 was lower than that reported in other studies (Kiely et al,
2006; Kroenke et al, 2022; Volicer et al, 2001). The distribution of scores on the
SWC-EOLD subscale showed marked deviation from the normal distribution, indi-
cating that non-parametric statistical approaches are more appropriate for analyzing
these data. The lower SWC-EOLD scores among Chinese caregivers may reflect
systemic and cultural disparities. First, China’s palliative care policies lack stan-
dardized protocols for dementia-specific end-of-life care, unlike the UK’s National
Dementia Strategy or the USA’s Hospice Care Act, resulting in fragmented service
delivery. Second, familial decision-making norms inherent in the Chinese society,
with end-of-life choices being largely family-driven rather than patient-centered,
may reduce caregivers’ satisfaction, as the type of care that can ensure familial har-
mony is commonly prioritized over individual preferences. Third, the ‘filial piety’
concept emphasized in the Confucian values may lead caregivers to perceive insti-
tutional care as a personal failure, exacerbating dissatisfaction despite comparable
clinical outcomes.

The SM-EOLD subscale is a recommended tool for assessing AD residents in
nursing homes by caregivers or nurses (Zumstein et al, 2022). We deleted the item
“Calm”, leaving eight items covering aspects such as pain, shortness of breath, and
fear. EFA suggested that this subscale consists of two factors, similar to the original
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study (Volicer et al, 2001). This subscale had a Cronbach’s a coefficient of 0.879,
which was higher than that reported in other two studies (0.68 vs. 0.78) (Kiely
et al, 2006; Volicer et al, 2001). The reliability coefficients of the SM-EOLD sub-
scale are commonly known to be within an acceptable range. The mean SM-EOLD
score was 21.83, which was lower than those reported in the studies of Kroenke et
al (2022) and Kiely et al (2006)—measuring 29.3 and 36.4, respectively—and sim-
ilar to that reported in the study by Volicer et al (2001). The variations in the mean
score were attributed mainly to the differences in research participants, whereas
the same value could be accounted for by the same data collection method used in
Volicer et al’s study (2001). The distributions of SM-EOLD scores were not sig-
nificantly different from the normal distribution, indicating the feasibility of using
potent parametric statistical tests in the SM-EOLD subscale analysis.

The CAD-EOLD subscale was developed for measuring symptoms frequently
observed during death and is used following the death of AD patients (Sternberg
et al, 2014). Exploratory factor analysis revealed three constructs in the sample of
nursing home caregivers, labeled ‘physical distress and dying symptoms’, ‘well-
being’, and ‘emotional distress’, whereas Volicer et al’s research (2001) using an
American convenience sample of family caregivers extracted four factors, which
were labeled ‘physical distress’, ‘dying symptoms’, ‘well-being’ and ‘emotional
distress’. The composition of different participants, different cultures and the use
of the CAD-EOLD subscale may influence the factor analysis results. The CAD-
EOLD subscale had a Cronbach’s « coefficient of 0.827, which was higher than
those reported in studies using the original English version of the scale, measuring
0.82 in Volicer et al (2001) and 0.85 in Kiely et al (2006), respectively. These Cron-
bach’s « coefficients are within the range of 0.770-0.858, indicating the acceptable
internal consistency of the CAD-EOLD scores. The scale’s test-retest reliability
was 0.85, which indicated good stability over time. The mean CAD-EOLD score
was 28.51 £ 5.09, which was lower than that reported by Sternberg et al (2014)
(31.3 £ 6.7), Frey et al (2019) (37.21 % 4.8), and Boyd et al (2019) (33.7 £ 5.2),
indicating that the Chinese AD patients experienced poor comfort around the time
of death. It is possible that variations in the data collection methods used in differ-
ent studies have impacted the symptoms and signs reported by these patients. Sim-
ilarly, the CAD-EOLD scale score distributions did not significantly differ from
the normal distribution, suggesting that modifications in care delivery can improve
end-of-life care in dementia patients.

Several limitations of this study should be highlighted. First, regional sampling
(in Guangdong and Guangxi Province) limits generalizability of the findings ob-
tained to rural or less economically developed areas in China. Future studies should
adopt stratified sampling across China’s northeast, central, and western zones. Sec-
ond, data collected through retrospective reporting are vulnerable to recall bias;
therefore, prospective longitudinal studies utilizing real-time symptom tracking ap-
proaches (e.g., caregiver diaries, wearables) are recommended. In addition to rely-
ing on caregiver proxy reports, which are praised for their practicality, triangulation
with clinical indicators (e.g., pain biomarkers, agitation frequency logs) should be
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adopted to enhance validity of the scale score. Finally, policy-level interventions
should be explored to address systemic barriers.

Conclusion

This study demonstrated that the Chinese version of the EOLD scale is a valid
and reliable instrument for assessing the quality of end-of-life care for dementia
patients. Additional studies are required to validate the reliability and validity of
this scale within the Chinese context. More data, such as outcome measures for
end-of-life dementia care, are warranted to advance research in this area.

e The study successfully developed and tested a culturally adapted Chinese
version of the End-of-Life Care in Dementia (EOLD) scale, addressing
the lack of reliable instruments for assessing palliative care quality for
patients with advanced dementia within China.

e The translated scale demonstrated robust internal consistency (Cronbach’s
a: 0.806-0.879) and structural validity, consisting of subscales for effec-
tively measuring satisfaction with care, symptom management, and com-
fort during end-of-life stages.

e The Chinese version of the EOLD scale was applicable for evaluating
end-of-life care quality in the setting of Chinese nursing homes, lending
support to advancing future research and devising interventions for im-
proving dementia care outcomes for patients and caregivers.

e The study emphasized the necessity of culturally adapting Western-deve-
loped care tools—such as by redefining “Peace” as “being accompanied
by family and free from unresolved conflicts”—so as to align the instru-
ments with China’s collectivist care paradigm and familial caregiving
values, and underscored the significance of cultural sensitivity in cross-
cultural implementation.

Availability of Data and Materials

The data substantiating this study’s findings are available from the correspond-
ing authors upon reasonable request.

Author Contributions

LPW, ZFC and LBC conceived and designed the study. ZFC, YOY, and CYC
performed the literature research, data acquisition, and data analysis. LBC drafted
the manuscript. LPW and ZFC reviewed the manuscript. All authors contributed
to revising the manuscript critically for important intellectual content. All authors
have read and approved the final version of the manuscript. All authors have par-
ticipated sufficiently in the work and agreed to be accountable for all aspects of the
work.

British Journal of Hospital Medicine | 2025 | https://doi.org/10.12968/hmed.2025.0129


https://www.magonlinelibrary.com/journal/hmed
https://doi.org/10.12968/hmed.2025.0129

16

ARTICLE

Ethics Approval and Consent to Participate

The study was approved by the hospital ethics committee of the Affiliated Hos-

pital of Guangdong Medical University (approval number: PJKT2024-153) and
was conducted in accordance with the Declaration of Helsinki. Written informed
consent was obtained from all participants.

Acknowledgement

Not applicable.

Funding

This research was supported by the Guangdong Basic and Applied Basic Re-

search Foundation (2020A1515110755) and Guangdong Medical University Disci-
pline Construction Class II Project (4SG23022G).

Conflict of Interest

The authors declare no conflict of interest.

References

Akunor HS, McCarthy EP, Hendricksen M, Roach A, Hendrix Rogers A, Mitchell SL, et al. Nurs-
ing Home Staff Perceptions of End-of-Life Care for Residents With Advanced Dementia: A
Multisite Qualitative Study. Journal of Hospice and Palliative Nursing. 2022; 24: 152-158.
https://doi.org/10.1097/NJH.0000000000000843

Aminoff BZ, Purits E, Noy S, Adunsky A. Measuring the suffering of end-stage dementia: reliability and
validity of the Mini-Suffering State Examination. Archives of Gerontology and Geriatrics. 2004; 38: 123—
130. https://doi.org/10.1016/j.archger.2003.08.007

Armstrong MJ, Dai Y, Sovich K, LaBarre B, Paulson HL, Maixner SM, et al. Caregiver Experiences and
Burden in Moderate-Advanced Dementia With Lewy Bodies. Neurology. Clinical Practice. 2024; 14:
€200292. https://doi.org/10.1212/CPJ.0000000000200292

Boyd M, Frey R, Balmer D, Robinson J, McLeod H, Foster S, et al. End of life care for long-term care
residents with dementia, chronic illness and cancer: prospective staff survey. BMC Geriatrics. 2019; 19:
137. https://doi.org/10.1186/s12877-019-1159-2

Brown M, Tolson D. Introduction to living with advanced dementia series. Nursing Older People. 2020; 32:
12-16. https://doi.org/10.7748/n0p.2020.¢1169

Browne B, Kupeli N, Moore KJ, Sampson EL, Davies N. Defining end of life in dementia: A systematic
review. Palliative Medicine. 2021; 35: 1733—1746. https://doi.org/10.1177/02692163211025457

Cross SH, Kaufman BG, Taylor DH, Jr, Kamal AH, Warraich HJ. Trends and Factors Associated with Place
of Death for Individuals with Dementia in the United States. Journal of the American Geriatrics Society.
2020; 68: 250-255. https://doi.org/10.1111/jgs.16200

Eaton J, Cloyes K, Paulsen B, Madden C, Ellington L. Certified nursing assistants as agents of cre-
ative caregiving in long-term care. International Journal of Older People Nursing. 2020; 15: ¢12280.
https://doi.org/10.1111/0pn.12280

El-Tallawy SN, Ahmed RS, Shabi SM, Al-Zabidi FZ, Zaidi ARZ, Varrassi G, et al. The Challenges
of Pain Assessment in Geriatric Patients With Dementia: A Review. Cureus. 2023; 15: ¢49639.
https://doi.org/10.7759/cureus.49639

Frey R, Balmer D, Robinson J, Gott M, Boyd M. The Effect of Residential Aged Care Size,
Ownership Model, and Multichain Affiliation on Resident Comfort and Symptom Management

British Journal of Hospital Medicine | 2025 | https://doi.org/10.12968/hmed.2025.0129


https://www.magonlinelibrary.com/journal/hmed
https://doi.org/10.12968/hmed.2025.0129

17

ARTICLE

at the End of Life. Journal of Pain and Symptom Management. 2019; 57: 545-555.cl.
https://doi.org/10.1016/j.jpainsymman.2018.11.022

Froggatt K, Best A, Bunn F, Burnside G, Coast J, Dunleavy L, et al. A group intervention to improve quality
of life for people with advanced dementia living in care homes: the Namaste feasibility cluster RCT.
Health Technology Assessment. 2020; 24: 1-140. https://doi.org/10.3310/hta24060

Gao Y, Lin L, Yin P, Kan H, Chen R, Zhou M. Heat Exposure and Dementia-Related Mortality in China.
JAMA Network Open. 2024; 7: €2419250. https://doi.org/10.1001/jamanetworkopen.2024.19250

Gupta E, Patel P. Palliative care in dementia. Annals of Palliative Medicine. 2024; 13: 791-807.
https://doi.org/10.21037/apm-23-503

Haunch K, Downs M, Oyebode J. Leading by example: Nursing home staff experiences of what facilitates
them to meaningfully engage with residents with advanced dementia. International Journal of Geriatric
Psychiatry. 2022; 37: 10.1002/gps.5805. https://doi.org/10.1002/gps.5805

Hodiamont F, Hock H, Ellis-Smith C, Evans C, de Wolf-Linder S, Jinger S, et al. Culture in
the spotlight-cultural adaptation and content validity of the integrated palliative care outcome
scale for dementia: A cognitive interview study. Palliative Medicine. 2021; 35: 962-971.
https://doi.org/10.1177/02692163211004403

Jia L, Quan M, Fu Y, Zhao T, Li Y, Wei C, et al. Dementia in China: epidemiology, clinical manage-
ment, and research advances. The Lancet. Neurology. 2020; 19: 81-92. https://doi.org/10.1016/S1474-
4422(19)30290-X

Jones PS, Lee JW, Phillips LR, Zhang XE, Jaceldo KB. An adaptation of Brislin’s translation model for cross-
cultural research. Nursing Research. 2001; 50: 300-304. https://doi.org/10.1097/00006199-200109000-
00008

Kiely DK, Volicer L, Teno J, Jones RN, Prigerson HG, Mitchell SL. The validity and reliability of scales
for the evaluation of end-of-life care in advanced dementia. Alzheimer Disease and Associated Disorders.
2006; 20: 176—181. https://doi.org/10.1097/00002093-200607000-00009

Kochovska S, Murtagh FE, Agar M, Phillips JL, Dudgeon D, Lujic S, et al. Creating more comparable co-
horts in observational palliative care studies: A proposed framework to improve applicability and replica-
bility of research. Palliative Medicine. 2024; 38: 617-624. https://doi.org/10.1177/02692163241234227

Kroenke K, Gao S, Mosesso KM, Hickman SE, Holtz LR, Torke AM, et al. Prevalence and Predictors of
Symptoms in Persons with Advanced Dementia Living in the Community. Journal of Palliative Medicine.
2022; 25: 1376-1385. https://doi.org/10.1089/jpm.2021.0402

LiuJ, Li X, Yu W, Liu B, Yu W, Zhang W, et al. Prediction of survival of persons with advanced dementia
using the advanced dementia prognostic tool: A 2-year prospective study. Geriatric Nursing. 2024; 55:
64-70. https://doi.org/10.1016/j.gerinurse.2023.11.005

Luk JKH, Chan FHW. End-of-life care for advanced dementia patients in residential care home-a Hong Kong
perspective. Annals of Palliative Medicine. 2018; 7: 359-364. https://doi.org/10.21037/apm.2017.08.13

Munro BH. Statistical methods for health care research (Vol. 1). Lippincott Williams & Wilkins: Philadel-
phia. 2005.

Pullen D, Pillay BS, Kriiger E. Tube feeding in advanced dementia: Insights from South African speech-
language therapists. The South African Journal of Communication Disorders. 2024; 71: el-ell.
https://doi.org/10.4102/sajcd.v71i1.970

Reisberg B, Ferris SH, de Leon MIJ, Crook T. The Global Deterioration Scale for assessment
of primary degenerative dementia. The American Journal of Psychiatry. 1982; 139: 1136-1139.
https://doi.org/10.1176/ajp.139.9.1136

Sclan SG, Reisberg B. Functional assessment staging (FAST) in Alzheimer’s disease:
reliability, validity, and ordinality. International Psychogeriatrics. 1992; 4: 55-69.
https://doi.org/10.1017/s1041610292001157

Sternberg S, Bentur N, Shuldiner J. Quality of care of older people living with advanced demen-
tia in the community in Israel. Journal of the American Geriatrics Society. 2014; 62: 269-275.
https://doi.org/10.1111/jgs.12655

British Journal of Hospital Medicine | 2025 | https://doi.org/10.12968/hmed.2025.0129


https://www.magonlinelibrary.com/journal/hmed
https://doi.org/10.12968/hmed.2025.0129

18

ARTICLE

Vaughan DM, Lesandrini J. THE ETHICS OF PEG TUBE PLACEMENT IN A
PATIENT WITH ADVANCED DEMENTIA. Gastroenterology Nursing. 2023.
https://doi.org/10.1097/SGA.0000000000000801 (online ahead of print)

Volicer L, Hurley AC, Blasi ZV. Scales for evaluation of End-of-Life Care in Dementia. Alzheimer Disease
and Associated Disorders. 2001; 15: 194-200. https://doi.org/10.1097/00002093-200110000-00005

Wang G, QiJL, Liu XY, Ren RJ, Lin SH, Hu YS, et al. China Alzheimer Report 2024. Journal of Diagnostics
Concepts & Practice. 2024; 23: 219-256. https://doi.org/10.16150/j.1671-2870.2024.03.001

Wang Y, Liu M, Chan WCH, Zhou J, Chi I. Validation of the Quality of Dying and Death Ques-
tionnaire among the Chinese populations. Palliative & Supportive Care. 2021; 19: 694-701.
https://doi.org/10.1017/S1478951521001413

WHO. Global Status Report on the Public Health Response to Dementia. WHO: Geneva, Switzerland. 2021.

Yang K, Yang X, Yin P, Zhou M, Tang Y. Temporal trend and attributable risk factors of Alzheimer’s dis-
ease and other dementias burden in China: Findings from the Global Burden of Disease Study 2021.
Alzheimer’s & Dementia. 2024; 20: 7871-7884. https://doi.org/10.1002/alz.14254

Zumstein N, Yamada K, Eicher S, Theill N, Geschwindner H, Wolf H, et al. The German version of the Mini
Suffering State Examination (MSSE) for people with advanced dementia living in nursing homes. BMC
Geriatrics. 2022; 22: 595. https://doi.org/10.1186/s12877-022-03268-0

British Journal of Hospital Medicine | 2025 | https://doi.org/10.12968/hmed.2025.0129


https://www.magonlinelibrary.com/journal/hmed
https://doi.org/10.12968/hmed.2025.0129

	Introduction
	Methods
	Participants
	Cross-Cultural Adaptation
	Scale Translation Process
	Cultural Debugging of the Scale
	Presurvey

	Measures
	Demographic Information Form
	Chinese Version of the EOLD Scale
	SWC-EOLD Subscale
	SM-EOLD Subscale
	CAD-EOLD Subscale

	Data Extraction
	Statistical Analysis

	Results
	Demographic Characteristics
	Analysis of SWC-EOLD Subscale Scores
	Analysis of SM-EOLD Subscale Scores
	Analysis of CAD-EOLD Subscale Scores

	Discussion
	Conclusion
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgement
	Funding
	Conflict of Interest
	References

