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As the main undertakers of home care for urostomy patients after discharge, family caregivers play an 
important role in patients’ postoperative recovery. Family caregivers of patients with urostomy may 
be under greater pressure than patients themselves, and there is a heavy burden on caregivers, and 
their care needs are complicated and urgent. However, there is a lack of research on the care needs of 
family caregivers of bladder cancer patients with urostomy, and tools to assess the specific needs of 
family caregivers of bladder cancer patients with urostomy are lacking. This study aimed to develop 
an assessment tool to measure the specific needs of family caregivers for bladder cancer patients with 
urinary ostomies and to examine its reliability and validity. The development of the scale is based 
on the Supportive Care Framework, and the item pool is determined through literature retrieval and 
qualitative research. The items of the scale were revised via Delphi expert consultation, and 198 
family caregivers of urostomy patients in five 3 A hospitals in Taiyuan City, China, were investigated. 
SPSS 26.0 and AMOS 22.0 were used for data analysis. Exploratory factor analysis and confirmatory 
factor analysis were carried out to evaluate the reliability, content validity, discrimination validity, 
structure validity, and convergence validity of the scale. Exploratory factor analysis identified three 
dimensions of the 21-item scale of care needs of family caregivers of patients with bladder cancer 
undergoing urostomy, namely, demand for disease information, demand for physical and mental 
comfort, and demand for social support. Cronbach’s α coefficient and half-reliability of the whole 
scale and each dimension are greater than 0.7, indicating high internal consistency. Confirmatory 
factor analysis shows that the scale fits the data well, and the content validity, discrimination validity, 
and convergence validity of the scale are excellent, which provides evidence of support. The scale 
developed by the authors is a relatively reliable and effective tool for evaluating the specific care needs 
of family caregivers of patients with bladder cancer undergoing urostomy. Future research could 
develop role-specific subscales tailored to distinct kinship categories (e.g., spouses, daughters, sons) to 
enable precision assessment of caregiving needs. 
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According to the global cancer statistics report, there were about 614,000 new cases of bladder cancer in the 
world in 20221. According to the prediction of the World Health Organization, the number of cases in 2050 
may increase by 75% compared with 20222. Radical cystectomy plus urinary diversion is an effective method 
to treat non-muscle invasive bladder cancer, so the number of patients undergoing urostomy is increasing. 
Family caregivers can provide home care services for urostomy patients to help them adapt to life and integrate 
into society3. Family caregivers refer to non-employed relatives who provide unpaid and informal care without 
professional training and undertake the main care tasks in the family environment, rather than professional 
medical personnel. Their roles are usually played by spouses, siblings, children and relatives of patients. In 
Europe, 80% of patients need the help of their spouses, children and other relatives4; In the United States, the 

1First Hospital of Shanxi Medical University, Taiyuan, China. 2Shanxi Medical University, Taiyuan, China. email: 
shanglp2002@163.com

OPEN

Scientific Reports |        (2025) 15:26588 1| https://doi.org/10.1038/s41598-025-12678-0

www.nature.com/scientificreports

http://www.nature.com/scientificreports
http://crossmark.crossref.org/dialog/?doi=10.1038/s41598-025-12678-0&domain=pdf&date_stamp=2025-7-22


number of family caregivers assisting older adults increased by nearly 6 million between 2011 and 2022, rising 
from 18.2 million to 24.1 million5.

However, the family caregivers of urostomy patients face great challenges in the process of caring for patients, 
primarily manifested in caregiving skills, physical strain, and emotional support needs. Patients with urostomy 
of bladder cancer excrete urine through stoma of abdominal wall, so they need to wear urine collection bag for 
life. Family caregivers help patients with daily activities and personal tasks, such as bathing, dressing, caring for 
wounds, managing drugs, arranging transportation and managing finances6. Family caregivers are an important 
source of emotional support for patients and need to provide emotional support to patients7,8. Studies have 
shown that the family caregivers of patients with urostomy may be under greater pressure than the patients 
themselves, and they need medical staff to help them more6,9. Family caregivers will have a variety of caregivers’ 
burdens in the process of care, such as: sleep disorder, depression, anxiety, fatigue, gastrointestinal diseases, 
headache, loss of personal space, work conflict, interpersonal tension, economic crisis and so on10–12. Family 
caregivers provide about 35 h of care every week, and 22% of caregivers say their health has deteriorated because 
of taking care of their families13. Higher care burden will lead to a decline in the happiness of caregivers, which 
will reduce the quality of care provided by family caregivers, and then have a negative impact on the prognosis 
of patients14.

The needs of family caregivers of urostomy patients with bladder cancer are complicated and urgent, and 
many researchers have carried out research. The needs of family caregivers of colostomy patients need to be met 
urgently. Brazilian scholar Elisângela and others revealed the needs of family caregivers of colostomy patients 
through qualitative research. Family caregivers need to learn physiological knowledge, medical terminology and 
knowledge related to disease surgery15. A cross-sectional survey conducted by Italian scholar Marianna found 
that both ostomy patients and their family caregivers expressed a strong need for training in ostomy care skills, 
indicating a significant demand for caregiving competencies among family caregivers8. Family caregivers may 
suffer from insomnia, fatigue and other problems due to long-term care for patients16, which belongs to the 
demand of physical comfort. They have a variety of social support needs, including economic support, social 
support and organizational support mainly from the government and hospitals6,8,17. Family caregivers often have 
negative emotions such as stress, anxiety and depression, and have high psychological and emotional needs.

Many studies have focused on the needs of ostomy patients themselves, while relatively few have examined the 
needs of their family caregivers. There are no tools to measure the care needs of family caregivers of patients with 
bladder cancer undergoing urostomy, but most of them are universal tools to evaluate the care needs of family 
caregivers of cancer patients, which can not reflect their specific needs such as artificial urethral care, selection 
of ostomy care products, observation and care of skin around ostomy, and caregivers’ assistance in self-image 
management of patients. The concept of supportive care was first proposed by Fitch (1994)18 as “the provision of 
necessary support to cancer patients and their caregivers to address physical, emotional, social, psychological, 
informational, spiritual, and practical needs throughout diagnosis, treatment, and follow-up phases—including 
survivorship, palliative care, and bereavement.” This multidimensional framework emphasizes holistic support 
across biopsychosocial domains, establishing the theoretical foundation for our scale development. Therefore, 
the purpose of this study is1 To develop a measurement tool to measure the care needs of family caregivers of 
patients with bladder cancer undergoing urostomy based on the Supportive Care Framework. The scale was 
originally developed in Chinese2. To test the quality of the tool by studying its reliability and validity.

Methods
This study was conducted in five 3 A hospitals in Taiyuan, Shanxi Province, China, from January to April 2023. 
The research is divided into two different stages: item pool development and data collection. All participants 
completed the informed consent form before participating.

Item pool development
Document retrieval
A research group was established, and a literature search was conducted to find the initial items of the scale. 
The research group of this study consists of seven members, and the detailed information and division of labor 
are presented in Appendix Table A2. In the Medline, Embase, Web of Science, CINAHAL, Cochrane Library, 
Psych INFO, China HowNet and Wanfang databases, articles related to our research topic published from the 
establishment of the database to January 31, 2023, were systematically searched. The combination of MeSH terms 
and free-text terms was used to search the databases. The search keywords used for the databases are provided 
in Appendix Table A3. The inclusion criteria included quantitative studies, qualitative research, mixed-methods 
designs, case reports, systematic reviews, consensus documents, position statements, clinical guidelines, gray 
literature, and book chapters. Among them, the full-text literature could not be obtained; non-Chinese and 
English documents; repeated publications or summaries of the meeting; and literature irrelevant to the subject 
of this study were excluded. Based on the Supportive Care Framework, the research group formed an initial item 
pool with the commonly used domestic demand assessment scale for family caregivers of cancer patients as a 
reference.

Qualitative research
From July 2022 to December 2022, we conducted semi-structured interviews with 25 family caregivers of 
urostomy patients to supplement the item pool of the scale. The interviews, coding, and analysis were conducted 
by Xiaojuan Han, Linping Shang, and Kaixia Gao. All researchers received specialized training prior to data 
collection to ensure sufficient expertise in qualitative interviewing. Individual face-to-face interviews were 
performed, each lasting about 60  min. The interview guide comprised four core questions. Audio-recorded 
sessions were transcribed verbatim and analyzed using thematic analysis. The research results identified three key 
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challenges—confusion, family crisis, and struggle psychology. Among these three topics, the coders constructed 
six subtopics. These factors include a lack of knowledge and skills, strong insecurity and uncertainty, role 
conflict, economic burden, emotional overload, and calm acceptance. The research results have been published 
elsewhere6.

Delphi expert consultation
The Delphi expert consultation method was used to revise the items in the scale of care needs of family caregivers 
of patients with bladder cancer undergoing urostomy. On the basis of a literature review and qualitative 
interviews, the initial scale includes four dimensions namely, disease information needs, physiological needs, 
psychological needs, and social support needs, with a total of 24 measurement items. The expert group scores 
the measurement items and deletes or modifies the items in the corresponding dimensions.

The expert group consists of 8 urology clinical medical experts, 10 urology clinical nursing experts, and 2 
medical psychology experts, all of whom are distributed across China. The general information of the experts is 
provided in Appendix Table A4. A total of two rounds of expert letters were conducted. The questionnaire for the 
first round was distributed to the expert group between January and February 2023, and the responses from 20 
participants were statistically analyzed. The second round of the scale was subsequently distributed for further 
refinement and revision between March and April 2023, and the responses were collected.

The data were statistically analyzed using Microsoft Excel (version 2019; Microsoft Corp., Redmond, WA, 
USA; ​h​t​t​p​s​:​​/​/​w​w​w​.​​m​i​c​r​o​s​​o​f​t​.​c​o​​m​/​e​n​-​​u​s​/​m​i​c​​r​o​s​o​f​t​​-​3​6​5​/​e​​x​c​e​l) and IBM SPSS Statistics (version 26.0; IBM 
Corp., Armonk, NY, USA; https://www.ibm.com/products/spss-statistics). The positive coefficient of experts 
is expressed by the response rate of questionnaire recovery, and the questionnaire recovery rates of the two 
rounds of expert consultation are 95% and 100%, respectively. The authoritative coefficient of experts, the 
concentration degree of opinions, including the mean of importance assignment and coefficient of variation, and 
the coordination degree, including Kendall’s W and coefficient of variation, all met the statistical requirements 
(P < 0.05). The results are provided in Appendix Tables A5, A6, A7, and A8.

Finally, the items of the scale were revised from 22 to 23, and the dimensions were merged from four to three. 
Detailed information can be found in Appendix Tables A9 and A10.

Data collection
Setting and subjects
The family caregivers of urostomy patients were investigated with the revised scale. The participants were from 
five 3 A hospitals in Taiyuan, Shanxi, China. The inclusion criteria for participants were family caregivers of 
urostomy patients who are over 18 years old, have been caring for urostomy patients for three months or more, 
can understand Mandarin, have no barriers to communication, and have signed informed consent forms. The 
exclusion criteria included patients with a previous history of mental illness and taking mental illness drugs; 
patients with cognitive dysfunction, including stroke or nervous system dysfunction caused by liver, lung, kidney 
or other system diseases; and those who could not complete the assessment due to serious illness, emergency 
surgery, or noncooperation. The exclusion criteria were as follows1: identical responses to five consecutive 
questions or discernible response patterns2. Incomplete questionnaires3. Missing responses to ≥ 5% of the items.

Procedure
Ethical considerations  Our research procedures were conducted in strict accordance with the relevant regu-
lations and principles. The study was conducted in accordance with the Helsinki Declaration. Ethical approval 
was obtained from the Ethics Committee of the First Hospital of Shanxi Medical University (approval number: 
K085). All participants were informed of the voluntary nature of their involvement, with explicit assurance of 
withdrawal rights at any stage without penalty. Full disclosure regarding the study’s purpose and procedures was 
provided prior to obtaining written informed consent from each participant, thereby safeguarding the ethical 
standards of voluntary participation.

Scale distribution  Online and offline methods are used to distribute the scale. For the family caregivers of 
patients who visit the hospital for treatment, the paper version of the scale is used to fill out one-on-site. Con-
sidering that family caregivers are unable to attend hospital visits, we administered electronic questionnaires via 
Wenjuanxing, an online survey platform. Prior to scale administration, research staff obtained written informed 
consent from all the participants.

Data analysis
IBM SPSS Statistics (version 26.0; IBM Corp., Armonk, NY, USA; https://www.ibm.com/products/spss-statistics) 
was used for item analysis and confirmatory factor analysis. IBM SPSS Amos (version 26.0; IBM Corp., Armonk, 
NY, USA; ​h​t​t​p​s​:​​​/​​/​w​w​​w​.​i​b​​m​.​c​​o​m​/​p​r​​o​d​u​c​​t​​s​/​s​t​r​u​​c​t​u​​r​a​l​​-​e​q​u​a​​t​​i​o​n​-​m​o​d​e​​l​i​n​g​-​s​e​m) was used for confirmatory factor 
analysis.

Results
General information of the respondents
The study contacted 220 potential participants; 10 individuals declined to participate, and 12 questionnaires 
were excluded because of incomplete data, yielding an analytical sample of 198 respondents. First, from the 
perspective of relationships with patients, most of the respondents were daughters, accounting for 37.88%, 
followed by husbands (21.21%) and wives (19.70%). In terms of age distribution, 54.55% of the respondents 
were aged over 50 years, followed by those aged over 40 years, accounting for 33.33% of the sample. In terms of 
gender, women account for the majority, accounting for 60.61% of the sample. In terms of the time needed to 
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take care of patients, most respondents took care of patients for more than 8 h a day, accounting for 63.64% of 
the sample. Finally, 84.85% of the respondents said they had no religious belief. In general, the distribution of 
social demographic characteristics of the sample is relatively balanced, which can provide more comprehensive 
background information for further analysis. The detailed demographic data are shown in Table 1.

Reliability
The internal consistency of the scale was evaluated by Cronbach’s α coefficient and split-half reliability. The 
Cronbach’s α coefficient of the scale of care needs of family caregivers of patients with bladder cancer undergoing 
urostomy was 0.951, and removing any item did not increase Cronbach’s α value. The split-half reliability is 
between 0.733 and 0.954, which indicates that the scale has good internal consistency. The results are presented 
in Appendix Table A11.

Validity
Content validity
The research team once again invited 20 experts to evaluate the relevance of the items in the scale to evaluate 
its content validity. The expert evaluation results show that the scales of the Item-level Content Validity Index 
(I-CVI) are all 1.00, the Scale-level Content Validity Index based on Universal Agreement (S-CVI/UA)is 1.00, 
the Scale-level Content Validity Index based on Average (S-CVI/AVE) is 1.00, and all the items are considered to 
fully represent the measured structure. The results are presented in Appendix Table A12.

Variables Categories Frequency□ Percentage(%) Cumulative percentage(%)□

Relationship to the patient

Wife 39 19.70 19.70

Husband 42 21.21 40.91

Son 30 15.15 56.06

Daughter-in-law 3 1.52 57.58

Daughter 75 37.88 95.45

Son-in-law 6 3.03 98.48

Sibling 3 1.52 100.00

Age group(years)

< 30 9 4.55 4.55

30–39 15 7.58 12.12

40–49 66 33.33 45.45

≥ 50 108 54.55 100.00

Gender
Male 78 39.39 39.39

Female 120 60.61 100.00

Marital status

Married 177 89.39 89.39

Never married 6 3.03 92.42

Divorced 9 4.55 96.97

Widowed 6 3.03 100.00

Residence type (Urban/Rural)
Urban 129 65.15 65.15

Rural 69 34.85 100.00

Educational level

Primary school or below 12 6.06 6.06

Junior high school 36 18.18 24.24

High school/Secondary vocational school 105 53.03 77.27

Associate degree 21 10.61 87.88

Bachelor’s degree or above 24 12.12 100.00

Employment status

Employed 102 51.52 51.52

Unemployed 42 21.21 72.73

Retired 54 27.27 100.00

Monthly household income per capita(CNY)

< 2000 36 18.18 18.18

2000–5000 138 69.70 87.88

> 5000 24 12.12 100.00

Daily caregiving hours
8 h or more 126 63.64 63.64

Less than 8 h 72 36.36 100.00

Religious affiliation
Yes 30 15.15 15.15

No 168 84.85 100.00

Total 198 100.0 100.0

Table 1.  Socio-demographic characteristics of samples(n = 198).
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Discrimination validity
The discriminant validity of the scale was evaluated via the critical ratio method. The results revealed that the 
scores of 198 participants consisted of low scores (≤ 48 points) and high scores (≥ 72 points), and the independent 
sample t test revealed that the t value was between 0.274 and 21.812 and that the discrimination of each item was 
good. The results are presented in Appendix Table A13.

Construct validity
Exploratory factor analysis and confirmatory factor analysis were used to evaluate the structural validity of the 
scale. The results revealed that the Kaiser-Meyer-Olkin (KMO) value was 0.907, and the results of the Bartlett 
spherical test were significant (p < 0.001), which indicated that the data were very suitable for factor analysis. See 
Appendix Table 14 for details. Three factors with eigenvalues greater than 1 are extracted, and the sudden drop 
of the slope of the scree plot reveals three common factors (Fig. 1). The analysis confirmed that the scale included 
three dimensions, and the cumulative variance contribution rate was 68.493%. Following item screening via 
exploratory factor analysis (EFA), an expert panel discussion was conducted to reorganize the item structure, 
culminating in a finalized scale comprising 21 items across 3 dimensions. The factor loads of the 21 measurement 
items are all greater than 0.4. For details, see Appendix Table  15. Confirmatory factor analysis was used to 
test the hypothetical factor structure, and the fit indices of the model were satisfactory: Comparative Fit Index 
(CFI) = 0.900, Tucker-Lewis Index (TLI) = 0.972, Root Mean Square Error of Approximation (RMSEA) = 0.046, 
indicating that the data fit the hypothetical model well (Table 2). The fitted model is shown in Fig. 2. (The specific 
contents corresponding to A1–A11, B1–B7, and C1–C3 can be found in Table A1 of the Appendix.)

Convergent validity
The average variance extraction (AVE) and composite reliability (CR) of each potential structure were calculated 
to ensure the convergent validity of the scale. The AVE values and CR values of all the structures are > 0.50 and 
> 0.80, indicating good internal consistency. The results are shown in Appendix Table A16.

Fit Index Factor Model Recommended Criteria

CMIN/DF 1.417 < 3

RMSEA 0.046 < 0.08

CFI 0.900 > 0.9

NFI 0.920 > 0.9

TLI 0.972 > 0.9

IFI 0.975 > 0.9

Table 2.  Model fit indices for confirmatory factor Analysis.

 

Fig. 1.  Scree Plot.
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Discussion
The purpose of this study was to develop a scale to measure the care needs of family caregivers of patients 
with bladder cancer undergoing urostomy. Exploratory factor analysis revealed three dimensions of the scale, 
namely, demand for disease information, demand for physical and mental comfort, and demand for social 
support. The scale and each dimension have good internal consistency reliability, which is indicated by a 
Cronbach’s α coefficient > 0.7. We tested the validity of the scale in terms of discrimination validity, construct 
validity, content validity, and convergent validity. The results of the critical ratio method indicate that there are 
significant differences between the high and low groups in all the items, and the discriminant validity of the scale 
is good. Exploratory factor analysis revealed three common factors whose cumulative variance contribution rate 
exceeded 68%, and the factor load ranged from 0.693 to 0.866, both of which were greater than 0.4, indicating 
that the scale had strong structural stability. We once again invited 20 experts to evaluate the relevance of the 
items in the scale, and the I-CVI was 1.00. The results showed that the content validity of the scale was excellent. 
The average variance extraction (AVE) and composite reliability (CR) were used to evaluate the convergence 
validity of the scale. The AVE of each latent variable was greater than 0.50, and the CR was greater than 0.80, 
which indicated that the internal quality of the model was extremely ideal. The validation by confirmatory factor 
analysis shows that the fit index conforms to the statistical standard, which further supports the strong structural 
validity of the scale. We conducted two rounds of Delphi expert consultation when we revised the items in the 
scale. The experts involved in the survey were from many fields and had rich clinical experience. The degree of 
expert authority was greater than 0.8, and the experts were more enthusiastic during the consultation process, 
which increased the reliability of the research results.

The majority of studies have been conducted on the basis of the Supportive Care Framework, which aims to 
improve quality of life in diverse cancer patient populations. Sinead Benson and colleagues19 demonstrated that 
a nurse-led integrated enhanced supportive care (ESC) model effectively improved outcomes in patients with 
hepatopancreatobiliary cancer. A qualitative study by Leila Valizadeh and collaborators20 explored supportive care 
needs in adolescent cancer survivors, emphasizing that these needs should be met through collaborative efforts 
involving families and healthcare providers. This study focused on family caregivers of bladder cancer patients 
undergoing urostomy to develop a needs assessment tool. It aims to identify their specific care requirements, 
inform the design of tailored interventions, enhance caregivers’ capacity, and ultimately improve quality of life. 
Similarly, numerous researchers have developed caregiver needs assessment instruments. Notable examples 
include the Health Care Needs Survey (HCNS)21, the Support Person’s Unmet Needs Survey (SPUNS)22, and 
the Supportive Care Needs Survey for Partners and Caregivers (SCNS-P&C)23, which are all designed to assess 
needs across general cancer populations. The scale developed in this study specifically targets family caregivers 

Fig. 2.  Three-Dimensional Model Fit of the Care Needs Scale for Bladder Cancer Urostomy Caregivers.
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of patients with bladder cancer undergoing urostomy. It aligns with existing instruments in core need domains—
disease management, physical/psychological care, and social support—while showing robust psychometric 
validation, thus accurately reflecting caregivers’ distinctive requirements. The three questions of the scale we 
developed in the dimension of disease care demand are different from other universal care demand scales, which 
are specific to the care process of bladder cancer patients. That is, A1: “Mastering the knowledge of home care 
for urostomy (such as changing the ostomy bag and catheter)”; A4: “Guiding me to learn to evaluate the skin 
around the patient’s stoma (such as/moisture-related dermatitis/medical adhesive-related skin injury/allergic 
dermatitis/atypical hyperplasia around the stoma/urate crystal/pseudoverrucous hyperplasia, etc.)”; and A10: 
“Helping me choose the appropriate stoma care products (such as the types of stoma products and the ways of 
purchasing, etc.).”

We developed a scale for evaluating the specific care needs of family caregivers of patients with bladder 
cancer undergoing urostomy, which is in line with the national conditions of China and can identify the needs 
of family caregivers of urostomy patients in China. Bruna dos Santos Carmo24 demonstrated that religiosity/
spirituality/religious-spiritual coping (RS) serves as a resource utilized by cancer patients to cope with illness and 
is associated with increased preference for aggressive end-of-life care. Influenced by traditional Chinese culture 
and Western culture, Chinese people have diverse religious beliefs, including Buddhism, Taoism, Christianity, 
Islam, and various other Chinese religions25. In the second dimension of the scale, item B6—“Understand and 
respect my religious beliefs (Buddhism/Christianity/Islam, etc.)”—reflects the importance of respecting the 
religious beliefs of Chinese family caregivers of urostomy patients and addressing their spiritual needs. WeChat 
is the most commonly used application software for communication in China26. In the third dimension of social 
support demand, item C2— “Help me keep in touch with other patients’ families (WeChat/telephone, etc.)”— 
emphasized the use of WeChat to help family caregivers keep in touch with others, which is also in line with the 
national conditions of China.

However, the recruitment hospitals interviewed in this study are all from Shanxi Province, and the sample is 
not representative enough. In the future, the sample size and area can be further expanded, and family caregivers 
with different cultural backgrounds can be selected for investigation to reduce selection bias. Second, budgetary 
constraints precluded test-retest reliability assessment of the scale’s temporal stability.

Conclusions
The scale of care needs of family caregivers of patients with bladder cancer undergoing urostomy includes 
3 dimensions and 21 items, which shows strong reliability and effectiveness, and is a scientific, accurate 
and reliable tool to evaluate the care needs of family caregivers of patients with bladder cancer undergoing 
urostomy in China. The care needs of family caregivers for bladder cancer patients with urostomy in China 
are multifaceted. Future research could retrospectively apply novel theoretical frameworks adapted to China’s 
sociocultural context and healthcare system to further investigate these needs. Furthermore, developing role-
specific subscales—tailored to kinship categories such as spouses, daughters, and sons—would enable precision 
assessment of distinct caregiving demands.

Data availability
The datasets generated and analyzed during this study can be obtained by contacting the first author upon 
reasonable request. The data are not publicly available due to confidentiality agreements and ethical restrictions 
protecting participant privacy.
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