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Abstract
Background  Few recognized, valid and reliable tools are used to assess the current quality of care at the very end-of-
life from the bereaved relative’s perspective in Mainland China. The purpose of this study was to validate the Chinese 
version of the international Care Of the Dying Evaluation (i-CODE) questionnaire by assessing its reliability and validity.

Methods  From June 2023 to January 2024, participants were 216 bereaved relatives who were the primary caregivers 
of the deceased patients. Confirmatory Factor Analyses (CFA) were conducted, concurrent and discriminant validity 
was examined by correlating scores from the Chinese version of the i-CODE with Good Death Inventory (GDI), Care 
Evaluation Scale (CES), and Patient Health Questionnaire (PHQ-9). Internal reliability was assessed with Cronbach alpha 
(α) and test-retest reliability was assessed using Intraclass Correlation Coefficients (ICC).

Results  The Chinese version of the i-CODE had four dimensions and 27 items were confirmed based on confirmatory 
factor analysis of the factor structure proposed by the authors of the original version. The fit indices were acceptable: 
Root Mean Square Error of Approximation (RMSEA) was 0.069, Standardised Root Mean Square Residual (SRMR) was 
0.063, Comparative Fit Index (CFI) was 0.879, and Tucker-Lewis Index (TLI) was 0.864. The i-CODE was moderately 
correlated with the GDI (r = 0.50, p < 0.001) and CES (r = 0.31, p < 0.001) and not correlated with PHQ-9 (r = 0.02, 
p = 0.765). The internal consistency was excellent (Cronbach’s α = 0.91) and the test-retest reliability was good 
(ICC = 0.73).

Conclusions  The Chinese version of the i-CODE demonstrated acceptable preliminary psychometric properties 
and broadly supported the original four-factor structure, indicating suitability for assessing the quality of care in the 
last days of life from the perspective of bereaved relatives in Mainland China. Further validation in larger and more 
diverse samples is needed, and the scale may be useful for clinical evaluation, quality improvement and cross-cultural 
research in end-of-life care.

Keywords  Palliative care, Psychometrics, Family members, Quality of health care

Evaluating quality of care for dying patients 
from the perspective of bereaved relatives: 
validation of the Chinese version of the 
international care of the dying evaluation
Xuejiao Zheng1,2*, Liying Zhou3, Baiyan Li4, Lei Dong1, Yuna Li5, Catriona R. Mayland6,7, Maho Aoyama1,8 and 
Mitsunori Miyashita1

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1186/s12955-025-02467-8
http://crossmark.crossref.org/dialog/?doi=10.1186/s12955-025-02467-8&domain=pdf&date_stamp=2025-12-18


Page 2 of 10Zheng et al. Health and Quality of Life Outcomes          (2025) 23:123 

Background
Approaching the very end of life is a unique and sig-
nificant period for an individual and those important to 
them [1]. In China, where annual deaths already exceed 
ten million and are projected to rise further, the demand 
for palliative and end-of-life care is steadily increasing 
[2, 3]. However, recent evidence indicates that access to 
palliative care remains limited and uneven across regions 
and levels of care, and that the quality of death and dying 
is still lower than in many high-income countries [4, 5]. 
These disparities are driven by structural constraints, 
including fragmented policy implementation [6], concen-
tration of services in tertiary urban hospitals [7], work-
force shortages [8], and cultural barriers to disucssing 
prognosis and death [9, 10]. Therefore, addressing these 
systemic disparities requires robust, validated tools for 
benchmarking care quality and enabling evidence-based 
service improvement within China’s specific cultural and 
health-system context.

An internationally recognized approach to evaluat-
ing end-of-life care involves assessing its quality through 
the perspectives of bereaved relatives, obtained via post-
bereavement surveys [11]. Several instruments have 
been developed to capture different dimensions of end-
of-life quality, including the international Care Of the 
Dying Evaluation (i-CODE) [12, 13], the Care Evaluation 
Scale (CES) [14], the Good Death Inventory (GDI) [15], 
and the Views of Informal Carers Evaluation of Services 
Short-Form (VOICE-SF) [16]. In Mainland China, Chi-
nese versions of the CES and GDI are available [17, 18]. 
From a psychometric perspective, these instruments rep-
resent important progress: they have been translated and 
validated in Chinese samples of bereaved relatives of can-
cer patients, and either emphasise the structure and pro-
cess of care (CES) or broader attributes of a “good death” 
across the end-of-life trajectory (GDI). However, they 
primarily focus on cancer populations, adopt a broader 
temporal perspective (not restricted to the last days), 
and provide less detailed assessment of acute symptom 
management and the peri-death period. Moreover, they 
were not originally designed as international benchmark-
ing tools. As such, they are suboptimal for systematically 
evaluating hospital care in the final 48 h of life across 
both cancer and non-cancer conditions.

The international Care Of the Dying Evaluation 
(i-CODE) is a post-bereavement questionnaire specifi-
cally designed to assess care quality in the last 48 h of life 
across both cancer and non-cancer conditions. Grounded 
in core palliative care principles [12, 13, 19], its four-
factor structure captures key domains of palliative and 
end-of-life care from bereaved relatives’ perspective [13]. 
The instrument includes detailed items on symptom con-
trol (pain, dyspnoea, restlessness), communication, and 
emotional support. Its well-structured, moderate length 

makes the i-CODE sufficiently comprehensive for assess-
ment yet feasible for routine use in clinical and quality-
improvement settings. It has been implemented and 
validated in multiple countries and languages, enabling 
cross-national comparisons of quality of care for dying 
patients [12, 13]. For the Chinese context—where struc-
tural and cultural factors strongly influence end-of-life 
care—i-CODE therefore offers a conceptually coherent 
and practically useful framework for evaluation, particu-
larly in hospital settings.

The introduction of the i-CODE in China holds con-
siderable potential for advancing palliative care practices. 
As a crucial first step, a Chinese version must be devel-
oped and its cultural and psychometric validity estab-
lished. Therefore, the aim of this study was to evaluate 
the psychometric properties of the Chinese version of the 
i-CODE. The two objectives were to assess the: 1.Valid-
ity, including construct validity using confirmatory factor 
analysis and concurrent validity using Pearson correla-
tion analysis; 2. Reliability, including internal consistency 
and test-retest reliability.

Methods
Study design
A cross-sectional, post-bereavement survey was con-
ducted to assess the psychometric properties of the 
Chinese version of the i-CODE and reported in keeping 
with the COnsensus-based Standards for the selection 
of health Measurement INstruments (COSMIN) Study 
Design checklist for Patient-reported outcome measure-
ment instruments Version July 2019 [20].

Participants
Following common recommendations for psychometric 
validation studies, we considered a minimum of 5 to 10 
participants per item to be acceptable [21, 22]. Based on 
the 27-item i-CODE, the required sample size was there-
fore at least 135 to 270 participants. In addition, an a pri-
ori power analysis for confirmatory factor analysis (CFA) 
indicated that approximately 160 participants would 
provide 80% power (α = 0.05) to distinguish poor from 
acceptable model fit. On this basis, we aimed to recruit at 
least 200 participants.

Inclusion and exclusion criteria followed our prior pub-
lication [23]. Eligible bereaved relatives were adults (≥ 
18 years) primary caregivers of patients during the last 
two days of life. Additional criteria included a minimum 
3-month bereavement period and literacy in Chinese. 
Deceased patients were required to be adults (≥ 18 years 
) with a hospital stay of at least 72 h prior to death. We 
excluded cases where death occurred in intensive care 
units or resulted from unexpected or sudden causes (e.g., 
surgical complications or acute allergic reactions). Eli-
gibility criteria targeted adult populations to align with 
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original validation of i-CODE [12, 13] and comparable 
Chinese tools (CES, GDI). A minimum 72-hour hospital 
stay ensured meaningful exposure to inpatient care [24], 
while the 3-month post-bereavement survey balanced 
recall accuracy with emotional readiness [25].

Instruments
The instruments included the evaluation of demographic 
characteristics and the Chinese version of the following 
tools: the i-CODE, the CES, the GDI and the PHQ-9.

The international Care Of the Dying Evaluation 
questionnaire (i-CODE)
The Chinese version of the i-CODE was developed in 
a previous study following the EORTC Quality of Life 
Group translation procedure, involving forward-back-
ward translation, expert review, and cognitive interview 
[23], resulting in a 32-item Chinese version consistent 
with the original structure. Of these, 27 items contribute 
to four composite factors and to the overall score: Fac-
tor 1 “Overall care” (8 items), Factor 2 “Communication 
and support” (8 items), Factor 3 “Trust, respect and dig-
nity” (8 items) and Factor 4 “Symptom management” (3 
items) [13]. The response options comprise both nomi-
nal and ordinal response options (5-point (0–4), 4-point 
(0–3) or 3-point (0–2) Likert scale), and the total score is 
calculated by summing the 27 factor items (range 0–66), 
with higher scores indicating better quality of care. The 
i-CODE was originally validated as a post-bereavement 
measure of care in the last 48 h of life and has shown 
good internal consistency and acceptable construct valid-
ity across seven countries [12, 13, 19], and was acceptable 
to complete in a single sitting.

Care evaluation scale (CES)
The CES was developed to measure end-of-life care for 
cancer patients from the bereaved family member’s per-
spective especially focusing on structure and process of 
care [14]. The short version of the CES consisted of 10 
items with a 6-point Likert scale (1 = highly disagree to 
6 = highly agree; 7 = N/A, if no other options were appli-
cable) was used to assess concurrent validity. The score 
was transformed to a 0-100 point scale, with a high score 
indicating excellent care. The Chinese version of the CES 
has demonstrated good reliability and validity [17].

Good death inventory (GDI)
The GDI was developed to evaluate end-of-life care for 
cancer patients from the perspective of the bereaved 
family members [15]. The short version of the GDI con-
sisted of 18 items with a 7-point Likert scale (1 = abso-
lutely disagree to 7 = absolutely agree) was used to assess 
concurrent validity. Total score is calculated by summing 
all items. The higher score indicates higher quality of life. 

The Chinese version of the GDI has demonstrated good 
reliability and validity [18].

Patient health Questionnaire-9 (PHQ-9)
The PHQ-9 is a self-administered instrument developed 
to assess depression severity [26]. Each item is rated on 
a 4-point Likert scale (0 = not at all to 3 = nearly every 
day). The Chinese version of the PHQ-9 has demon-
strated good reliability and validity [27].

Data collection
A convenience sampling method was used to recruit par-
ticipants between June 25, 2023 and January 31, 2024. 
An online survey was used as the primary mode of data 
collection, supplemented by a small number of paper 
questionnaires in cases where online completion was 
not possible. During the data collection period, bereaved 
relatives from five medical institutes (three public ter-
tiary hospitals, one private tertiary hospital, and one 
public secondary hospital) were recruited. Ward nurses 
at these hospitals contacted the primary bereaved relative 
via telephone or WeChat, explained the study, and pro-
vided a QR code for the online questionnaire. The first 
page of the questionnaire provided information about 
the study purpose and procedures, emphasised volun-
tary participation, and obtained informed consent. In the 
survey, respondents were prompted if any items were left 
unanswered, and the questionnaire could only be sub-
mitted once all items had been completed. This proce-
dure reduced item-level missing data but also meant that 
some partially completed questionnaires could not be 
submitted and were therefore not available for analysis. 
Participants who returned a valid initial questionnaire 
were asked to complete it again online two weeks later to 
assess test-retest reliability.

Data analysis
All data were analysed using SPSS 26.0 and Amos 24.0. 
A two-tailed P-value ≤ 0.05 was considered statistically 
significant. Descriptive statistics summarized the demo-
graphic characteristics of deceased patients and bereaved 
relatives. Confirmatory Factor Analysis (CFA) was con-
ducted to evaluate the fit of the four-factor i-CODE 
model. Model fit was considered acceptable if the the 
Root Mean Square Error of Approximation (RMSEA) 
and Standardised Root Mean Square residual (SRMR) < 
0.08 and Comparative Fit Index (CFI) and Tucker-Lewis 
Index (TLI) ≥ 0.90 [28]. Model modification was per-
formed based on modification indices (MIs) to improve 
model fit. Residual correlations and MIs were first exam-
ined to identify potentially redundant items. Only item 
pairs with high MI values (MI > 50) [29] were considered 
as candidates for releasing correlated residuals, and each 
modification was introduced sequentially, freeing one 
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pair of items at a time. In addition to MI magnitude, stan-
dardised expected parameter change and theoretical jus-
tification [30] were also taken into account when deciding 
which residual covariances to free. This stepwise, concep-
tually guided procedure was adopted to enhance model 
fit indices (CFI and RMSEA) while minimizing the risk 
of overfitting and maintaining the interpretability of the 
measurement model. Factor loadings were classified as 
low (< 0.30), moderate (0.30–0.59), and high (≥ 0.60) [31]. 
Pearson correlation analysis was performed between the 
i-CODE total score and CES [17], GDI [18], and PHQ-9 
[27] to assess concurrent validity and discriminant valid-
ity. Correlation coefficient ≤ 0.30, > 0.30, > 0.70 indicated 
low, moderate and high correlations, respectively [32]. 
Internal consistency was assessed using Cronbach’s α for 
i-CODE total score and four factors. A Cronbach’s α ≥ 
0.70 indicates acceptable internal consistency and ≥ 0.80 
indicates good internal consistency [33, 34]. Test-retest 
reliability was evaluated using intraclass correlation coef-
ficient (ICC), with < 0.50, ≥ 0.50, and > 0.70 indicating 
poor, moderate, good reliability, respectively [35, 36].

Results
In total, 242 participants completed the survey (222 
online and 20 paper). After excluding 26 questionnaires 
due to response patterns or obvious internal inconsisten-
cies, 216 valid responses were included in the psycho-
metric analyses (effective response rate, 89.3%). Of the 
216 participants invited for the retest survey, 107 pro-
vided valid responses (effective response rate, 49.5%). The 
overall response rate could not be estimated because the 
sampling frame did not allow calculation of an accurate 
denominator.

Participant characteristics
Deceased patients were predominantly male (68.5%; 
mean age 58.70 ± 20.08 years), with cancer, cerebrovas-
cular disease and cardiovascular disease as the leading 
causes of death. Bereaved relatives were also more often 
male (53.7%; mean age 33.16 ± 11.75 years), most com-
monly the patients’ children (38.4%); additional charac-
teristics are presented in Table 1.

Construct validity
Confirmatory Factor Analysis (CFA) was conducted to 
examin the construct validity of the original four-factor 
i-CODE model (Fig.  1). The model showed subopti-
mal fit: RMSEA = 0.087, CFI = 0.808, TLI = 0.786, and 
SRMR = 0.068 (Table  2). After freeing two theoretically 
justified residual covariances—between Q6 (confidence 
and trust in the nurses) and Q7 (confidence and trust in 
the doctors) and between Q3 ((environment was com-
fortable) and Q4 (environment had adequate privacy)—
model fit improved to an overall acceptable, though 

not optimal: RMSEA = 0.069, CFI = 0.879, TLI = 0.864, 
and SRMR = 0.063 (Table  2). RMSEA and SRMR met 
commonly cited criteria (< 0.08), whereas CFI and TLI 
remained slightly below the conventional 0.90 threshold.

Standardised factor loadings for all 27 items are pre-
sented in Table  3. With the exception of one item, all 
loadings were ≥ 0.30, ranging from 0.309 to 0.890 across 
the four factors. Item 23 (“Before they died, were you told 
they were likely to die soon?”) showed a very low load-
ing (0.135) on the Factor 3 “Trust, respect and dignity” 
but was retained due to its conceptual importance and to 
maintain comparability with the original i-CODE. Inter-
factor correlations ranged from 0.605 to 0.945 (Table 4), 
indicating moderate to high associations among the 
latent constructs, with particularly strong correlations 
between Factor 1 and 3, and between Facor 2 and 3.

Concurrent and discriminant validity
Pearson correlation analysis was employed to explore the 
correlation between the i-CODE total score and the other 
validated scales. The i-CODE total score was moderately 
correlated with the GDI (r = 0.502, p < 0.001) and low-to-
moderately correlated with the CES (r = 0.311, p < 0.001). 
In contrast, its correlation with the PHQ-9 was negligible 
and not statistically significant (r = 0.015, p = 0.765), indi-
cating that higher perceived quality of care in the last 
days of life was largely independent of relatives’ depres-
sive symptom severity (Table 5).

Internal consistency
The overall i-CODE and four factors showed mod-
erate to excellent reliability scores (Factor 1 ‘Overall 
care’ α = 0.832; Factor 2 ‘Communication and support’ 
α = 0.778; Factor 3 ‘Trust, respect and dignity’ α = 0.698; 
Factor 4 ‘Symptom management’ α = 0.769; Overall 
α = 0.913).

Test-retest reliability
Moderate to good test-retest reliability was evalu-
ated with ICC for overall i-CODE and four factors. 
Overall ICC = 0.734 (p < 0.001); Factor 1 ‘Overall care’ 
ICC = 0.697 (p < 0.001); Factor 2 ‘Trust, Respect & Dig-
nity’ ICC = 0.616 (p < 0.001); Factor 3 ‘Communication 
and Support’ ICC = 0.645 (p < 0.001), Factor 4‘Symptom 
Management’ ICC = 0.676 (p < 0.001).

Discussion
The i-CODE has been increasingly used internationally 
to evaluate care in the last days of life, but evidence on 
its measurement properties in Mainland China has been 
lacking. This study provides the first evaluation of the 
Chinese i-CODE in a hospital-bereaved sample, showing 
acceptable preliminary reliability and validity and broadly 
supporting the original four-factor framework.
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Construct validity and factor structure
Our findings provide partial support for the four-factor 
structure originally proposed for the i-CODE [12, 13]. 
These domains are grounded in palliative care qual-
ity frameworks that emphasise the interplay between 
care processes and family-reported outcomes [19]. In 
our CFA, RMSEA and SRMR met conventional criteria 
(< 0.08), whereas CFI and TLI fell slightly below 0.90. 
This pattern is not uncommon in complex, multifac-
torial models evaluated in relatively modest samples, 
where absolute and residual-based indices may indicate 
acceptable fit while incremental indices remain below 
“excellent” thresholds; therefore, fit indices should be 
interpreted collectively and in context rather than as rigid 
cut-offs [37–39].

Model modifications in this study were deliberately 
conservative and theory-driven. Residual covariances 
were freed only for item pairs with high modification 
indices and clear conceptual overlap, which improved 
model fit while preserving the original factor framework 
and limiting data-driven re-specification, thereby sup-
porting the interpretability and reducing the risk of over-
fitting [40].

Compared with the original i-CODE validation, which 
also applied theory-guided modifications and reported 
stronger global fit (RMSEA = 0.057, CFI = 0.962) [13], our 
Chinese validation yieded acceptable but comparatively 
lower indices. To our knowledge, the German version of 
i-CODE (CODE-GER) has been published to date, but 
its validation focused on concurrent validity and did not 
report a separate CFA for the four-factor structure, limit-
ing direct comparisons of model-fit indices with our find-
ings [41]. In the Chinese context, related family-reported 
end-of-life care instruments such as the CES (RMSEA = 
0.047, CFI = 0.952, TLI = 0.946) [17] and GDI (RMSEA = 
0.044, CFI = 0.900, TLI = 0.892) [18] have shown accept-
able factor structures with slightly stronger fit than 
observed here. The i-CODE, however, targets the last 48 
h of life and includes more heterogeneous items on acute 
symptom management and circumstances around death, 
which may partly explain the comparatively less optimal 
global fit in our sample.

High inter-factor correlations were also observed. 
Although this pattern may indicate partial construct 
overlap statistically, it is conceptually understandable 
in the Chinese context, where overall care, respect-
ful treatment and supportive communication are often 
experienced as closely intertwined facets of a single 
care experience [42, 43]. Similar high correlations were 
reported in the original validation, where bifactor model 
was explored as alternative structure [13]. Given the 
multidimensional nature of palliative care and the prac-
tical value of domain-level feedback for quality improve-
ment, we retained four-domain model. Future studies 

Table 1  General characteristic of deceased patients and 
bereaved relatives (n = 216)
Characteristic n % Characteristic n %
< Deceased 
patients>

< Bereaved 
relatives>

Age, years 
(mean + SD, range)

Age, years 
(mean + SD, range)

58.7 ± 20.08 (18 ~ 96) 33.16 ± 11.75 (18 ~ 76)

18 ~ 44 57 26.4 18 ~ 30 109 50.5

45 ~ 59 33 15.3 31 ~ 40 65 30.1

60 ~ 74 72 33.3 40 ~ 50 25 11.6

75~ 54 25 50~ 17 7.9

Gender Gender
Male 148 68.5 Male 116 53.7

Female 68 31.5 Female 100 46.3

Marital status Marital status
Married 174 80.6 Married 116 53.7

Unmarried 24 11.1 Unmarried 92 42.6

Widow 15 6.9 Widow 4 1.9

Divorce 3 1.4 Divorce 4 1.9

Religious belief Religious belief
No specific religious 
beliefs

160 74.1 No specific religious 
beliefs

177 81.9

Buddhism 33 15.3 Buddhism 19 8.8

Islam 5 2.3 Islam 8 3.7

Catholicism · 
Christianity

6 2.8 Catholicism · 
Christianity

5 2.3

Other 12 5.6 Other 7 3.2

Hospitalisation days Educational level
3 ~ 6days 36 16.7 Primary school · 

junior high school
11 5.1

7 ~ 10days 27 12.5 High school 43 19.9

11 ~ 15days 56 25.9 College 64 29.6

16 ~ 30days 41 19.0 Undergraduate · 
graduate

94 43.5

31days or more 56 25.9 Other 4 1.9

Cause of death Relationship to 
patient

Cancer 73 33.8 Spouse 37 17.1

Cerebrovascular 
disease

26 12.0 Children 83 38.4

Cardiovascular disease 34 15.7 Son-in-law · 
daughter-in-law

15 6.9

Chronic obstructive 
pulmonary disease 
(COPD)

11 5.1 Parents 5 2.3

Diabetes 6 2.8 Siblings 42 19.4

Cirrhosis 10 4.6 others 34 15.7

Hypertension 10 4.6 Per capita 
monthly family 
income(yuan)

End stage renal 
disease

5 2.3 < 1000 8 3.7

Dementia 2 0.9 1000 ~ 1999 10 4.6

Motor neuron disease 3 1.4 2000 ~ 2999 25 11.6

Senility 12 5.6 3000 ~ 3999 23 10.6

Don’t know 9 4.2 4000 ~ 4999 33 15.3

Other 15 6.9 5000 or more 117 54.2
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with larger samples should formally compare correlated 
four-factor, bifactor and higher-order models to assess 
whether adding a general “overall quality of care” factor 
provides a better representation of the construct in Chi-
nese settings.

The low loading item 23 may have contributed to the 
less-than-optimal global fit. Prognostic communication 

and timely recognition of dying are widely recognised 
as core elements of high-quality end-of-life care and are 
central to the construct that the i-CODE seeks to capture 
[44–46]. Removing this item would also reduce compa-
rability with international datasets using the full i-CODE 
item set. The weak loading may therefore reflect socio-
cultural influences on prognostic disclosure and recall 

Fig. 1  Confirmatory Factor Analysis Model of Chinese Version of the i-CODE. Note: F1: Overall care; F2: Trust, respect and dignity; F3: Communication and 
support; F4: Symptom management
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rather than irrelevance of the construct. Further quali-
tative and quantitative research is warranted to explore 
culturally specific interpretations of this item and to 
determine whether refinement is needed in future Chi-
nese applications.

Concurrent and discriminant validity
The pattern of correlations observed in our study was 
similar to that reported in the CODE-GER, which found 
a moderate correlations (r = − 0.41, p < 0.001) with estab-
lished palliative care measures [41]. As hypothesized, 

Table 2  Model fit indices for Chinese version of the i-CODE
Fit index Recommended Cutoff Initial Model Modification Model Final Model
χ²/df < 3.00 2.611 2.303 2.027

RMSEA < 0.08 0.087 0.078 0.069

CFI ≥ 0.90 0.808 0.845 0.879

TLI ≥ 0.90 0.786 0.827 0.864

IFI ≥ 0.90 0.811 0.847 0.880

SRMR < 0.08 0.068 0.068 0.063
Note: χ²/df = Chi-Square to Degrees of Freedom; RMSEA = Root Mean Square Error of Approximation; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; 
IFI = Incremental Fit Index; SRMR = Standardised Root Mean Square Residual

Table 3  The standardised factor loadings of each item and the assigned factor
Item No. Item Content (Short Description) Assigned Factor Standardised Loading
Q1 Personal care needs Factor 1: Overall Care 0.667

Q2 Nursing care needs Factor 1: Overall Care 0.670

Q3 Environment was Comfortable Factor 1: Overall Care 0.583

Q4 Environment had Adequate privacy Factor 1: Overall Care 0.635

Q5 Cleanliness of the ward area Factor 1: Overall Care 0.502

Q8 Nurses had time to listen and discuss Factor 1: Overall Care 0.761

Q27 Died in the right place Factor 1: Overall Care 0.548

Q32 Willingness to recommend the organization Factor 1: Overall Care 0.529

Q6 Confidence and trust in nurses Factor 2: Trust, Respect and Dignity 0.623

Q7 Confidence and trust in doctors Factor 2: Trust, Respect and Dignity 0.535

Q23 Informed about impending death Factor 2: Trust, Respect and Dignity 0.135

Q24/25 Discussion about dying process helpful Factor 2: Trust, Respect and Dignity 0.436

Q29 Sensitivity from team after death Factor 2: Trust, Respect and Dignity 0.309

Q30a Treated with respect and dignity (doctors) Factor 2: Trust, Respect and Dignity 0.848

Q30b Treated with respect and dignity (nurses) Factor 2: Trust, Respect and Dignity 0.890

Q16 Involvement in care decisions Factor 3: Communication and Support 0.509

Q17/18 Discussion about fluids via drip Factor 3: Communication and Support 0.527

Q19 Clarity of explanation about condition Factor 3: Communication and Support 0.654

Q20 Emotional support from team Factor 3: Communication and Support 0.653

Q21 Religious/spiritual needs met Factor 3: Communication and Support 0.584

Q28 Support at time of death Factor 3: Communication and Support 0.746

Q31 Supported during last two days Factor 3: Communication and Support 0.396

Q11 Relief of Pain Factor 4: Symptom Management 0.725

Q13 Relief of restlessness Factor 4: Symptom Management 0.693

Q15 Relief of noisy rattle (breathing) Factor 4: Symptom Management 0.760

Table 4  Correlations between factors
Factor Factor 1 Factor 2 Factor 3 Factor 4
Factor 1 1.000 0.783 0.945 0.605

Factor 2 1.000 0.913 0.619

Factor 3 1.000 0.657

Factor 4 1.000
Note: F1: Overall care; F2: Trust, respect and dignity; F3: Communication and 
support; F4: Symptom management

Table 5  Concurrent validity and discriminant validity of Chinese 
version of i-CODE
Factors GDI CES PHQ-9
Overall Care 0.416*** 0.272*** 0.035

Trust, Respect & Dignity 0.446*** 0.283*** -0.058

Communication and Support 0.483*** 0.280*** 0.010

Symptom Management 0.357*** 0.213*** 0.092

i-CODE 0.502*** 0.311*** 0.015
Note: Table are Pearson’s correlation coefficients. CES = Care Evaluation Scale; 
GDI = Good Death Inventory; PHQ-9 = Patient Health Questionnaire − 9 items
***P < 0.001
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the Chinese i-CODE showed a low-to-moderate correla-
tion with the CES, which emphasises the structure and 
process of care [17], and a moderate correlation with 
the GDI, which focuses on broader attributes of a “good 
death” across the end-of-life trajectory [18]. Notably, The 
relatively low correlation between the i-CODE Symptom 
Management subscale and the GDI further underscores 
the i-CODE’s specific focus on symptom management in 
the last 48 h of life. Conversely, the negligible and non-
significant correlation with the PHQ-9 (r = 0.015, p = 
0.765) [27] supports discriminant validity, indicating that 
relatives’ evaluations of end-of-life quality are indepen-
dent of depressive symptoms severity. Therefore, these 
findings provide evidence of concurrent and discriminant 
validity and support the structure validity of the Chinese 
i-CODE.

Internal consistency and test–retest reliability
The Chinese i-CODE showed good internal consistency 
(α = 0.91) for the total score, comparable the original 
international validation (α = 0.92) [13] and the CODE-
GER study (α = 0.86) [41]. Across the four domains, 
internal consistency ranged from satisfactory to good, 
consistent with COSMIN guidance that reliability should 
be assessed at the subscale level in multidimensional 
instruments [20]. Test–retest reliability (ICC) was mod-
erate to good but slightlylower than that reported in the 
German study (ICC = 0.85) [41]. This difference may 
reflect population-specific response patterns as well as 
measurement characteristics of the source instrument 
that can influence temporal stability across cultural con-
texts [47]. In addition, subtle linguistic or conceptual 
shifts introduced during translation may affect the sta-
bility of respondents’ interpretations over time, a recog-
nized challenge in cross-cultural validation research [48]. 
Nevertheless, the ICC values indicate that the Chinese 
i-CODE yields reasonably stable ratings among bereaved 
relatives, supporting its use in both clinical and research 
settings.

Implications, limitations and future directions
These findings suggest that the Chinese i-CODE pro-
vides a practical means of capturing bereaved relatives’ 
views on care in the last two days of life, helping health-
care teams identify specific strengths and targets for 
improvement (e.g. symptom relief, communication and 
family support, and perceived dignity). More broadly, a 
validated i-CODE can facilitate cross-study and cross-
country comparisons and support more patient- and 
family-centred monitoring of end-of-life care quality as 
palliative care services continue to develop in China.

This study has several limitations. First, data were col-
lected primarily via a voluntary online survey, which 
may over-represent younger and more digitally literate 

relatives and limit generalisability. Second, although the 
sample size was sufficient for testing the four-factor CFA 
model, it may be underpowered for more complex struc-
tures, warranting replication in larger and more diverse 
samples. Third, the very low loading of Q23 highlights the 
need to further explore culturally specific understand-
ings of prognostic communication. Finally, as the sample 
was restricted to relatives of adult in-hospital decedents, 
future studies should evaluate the Chinese i-CODE in 
home and community settings. Overall, these findings 
provide preliminary support for the Chinese i-CODE as a 
measure of care quality in the last days of life.

Conclusion
This study provides preliminary evidence that the Chi-
nese version of the i-CODE is a culturally appropriate 
instrument with acceptable psychometric properties for 
assessing the quality of care in the last days of life from 
the perspective of bereaved family members in Mainland 
China. The original four-factor structure was broadly 
supported, with satisfactory internal consistency, mod-
erate test–retest reliability, and adequate concurrent and 
discriminant validity. However, a modest sample size, 
slightly suboptimal global fit indices, and one low-loading 
item indicate that further refinement and replication in 
larger and more diverse samples are warranted. Despite 
these limitations, the Chinese i-CODE has potential to 
support clinical evaluation, quality improvement, and 
cross-cultural research in end-of-life care.
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