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Abstract
Objective
To perform a comparison of the measurement properties of two cancer-specific Multi-Attribute Utility Instruments (MAUIs), EORTC QLU-C10D and FACT-8D, in Chinese patients with hematologic malignancies (HM).

Methods
We conducted a longitudinal study on patients with HM in China, using QLU-C10D and FACT-8D at baseline and follow-up (3–4 months from baseline). We assessed: (i) convergent validity using Spearman’s rank correlation test (r) with EQ-5D-5L; (ii) clinical-groups validity by differentiating cancer stages, overall health assessment (OHA), Eastern Cancer Oncology Group (ECOG) performance status, and mental health status. We also examined clinical validity with effect size (ES) and relative efficiency (RE); (iii) responsiveness to changes in patient self-perception using receiver operating characteristics (ROC) curves and area under the curves (AUC); and (iv) agreement using intraclass correlation coefficients (ICC) and visualized with Bland-Altman plot.

Results
Among the 308 patients with HM at baseline, 131 completed the follow-up survey. Agreement between the two measures was high (ICC = 0.76). Both measures were highly correlated with EQ-5D-5 L and significantly differentiated (p < 0.001) among groups categorized by cancer stage, OHA performance status, and mental health. ESs for QLU-C10D were numerically higher for cancer stage, OHA, and performance status (ES = 0.53–1.49), whereas ES was higher for FACT-8D and mental health status (ES = 1.35). Responsiveness was higher for QLU-C10D (AUC = 0.84) compared to FACT-8D (AUC = 0.78).

Conclusion
Both QLU-C10D and FACT-8D are valid cancer-specific MAUIs for evaluating patients with HM. However, scholars should consider their slight differences in focus when choosing between the two measures.
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Introduction
Cancer, one of the most lethal diseases, causes approximately 10 million deaths globally annually [1, 2]. The economic burden of cancer is substantial, with projections indicating the global economic burden of cancer could reach $25.2 trillion over the next 30 years, starting from 2020. This is equivalent to an annual 0.55% tax on the global gross domestic product [3].
Health technology assessment (HTA), particularly cost-utility analysis (CUA), is gaining importance in cancer care due to the influx of new medical technologies and financial constraints [4]. The quality-adjusted life-year (QALY) is the recommended health outcome metric for CUA [5]. The quality adjustment metric in QALYs is health utility. Consequently, tools for quantifying utility values, including both generic multi-attribute utility instruments (MAUIs) (e.g., EQ-5D-5 L) and cancer-specific MAUIs (e.g., QLU-C10D), have been developed to measure health utility in patients with cancer.
Although generic MAUIs are widely used in HTA of cancer interventions [6], they have notable limitations, including a lack of sensitivity to cancer-specific symptoms [7]. This insensitivity can obscure small yet critical differences in treatments outcomes across different cancer stages, impacting both QALY estimations and CUA results [8–10]. To address these issues, the Multi-Attribute Utility in Cancer Consortium (MAUCaC) used the European Organization for Research and Treatment of Cancer (EORTC) Core Quality of Life Questionnaire (QLQ-C30) [11], to create the Quality of Life Utility Measure-Core 10 Dimensions (EORTC QLU-C10D) [12]. Additionally, MAUCaC created the Functional Assessment of Cancer Therapy 8 Dimensions (FACT-8D) [13] adapted from the Functional Assessment of Cancer Therapy-General (FACT-G) [14]. As the QLQ-C30 and the FACT-G are the most widely used health-related quality of life (HRQoL) questionnaires in cancer clinical trials, accounting for 91% of HRQoL assessment in published cancer clinical trials [15], the QLU-C10D and FACT-8D together facilitate the inclusion of the majority of HRQoL data from cancer clinical trials in HTA.
QLU-C10D and FACT-8D share some strengths. First, they include cancer-relevant dimensions like nausea and sleep problems, thereby better reflecting HRQoL impacts on QALY estimations. Second, multiple countries have completed or are undertaking valuation studies for QLU-C10D and FACT-8D with 14 value sets for QLU-C10D [16–26] and three for FACT-8D [13, 27, 28] currently published. These country-specific value sets, developed with a standard valuation protocol in collaboration with MAUCaC [29], facilitate international research comparability. Third, both instruments can derive utilities from their parent instruments (QLQ-C30 and FACT-G), either prospectively or retrospectively. This approach helps reduce additional response burden, particularly given that their parent instruments are widely recognized condition-specific HROoL measures in cancer research [15].
Evidence to date suggests that both QLU-C10D and FACT-8D may offer favorable measurement properties compared to popular generic MAUIs like EQ-5D [30–35]. These studies demonstrate the advantage of these cancer- specific MAUIs in terms of responsiveness, but evidence about the advantage in terms of construct validity is mixed. For example, Shaw et al. [34] and Gamper et al. [32] demonstrated the superiority of QLU-C10D over EQ-5D-3 L with respect to construct validity in patients with multiple solid tumors and myelodysplastic syndromes, respectively, but Pan et al. [30] demonstrated that EQ-5D-5 L had better discriminative power in gastric cancer patients. To date, there has been no direct comparison of the measurement properties of QLU-C10D and FACT-8D, either cross-sectionally or longitudinally, limiting the evidence base for selecting between these two cancer-specific MAUIs in economic evaluations and impacting the precision of CUAs in various oncology settings.
Therefore, this study aimed to compare the measurement properties of QLU-C10D and FACT-8D in Chinese patients with hematological malignances, specifically focusing on construct validity (convergent and clinical known-groups), responsiveness, and agreement.

Materials & methods
Study design and patients
From August 2022 to December 2023, we conducted a longitudinal survey on Chinese patients with HM in three tertiary hospitals in Harbin, the capital of Heilongjiang Province, China. Doctors or nurses from these hospitals screened and selected participants for this study. Inclusion criteria were: (1) clinical diagnosis of HM; (2) expected survival time of more than 1 year; (3) at least 18 years old; and (4) able to read and communicate in Chinese and ability to complete questionnaires. Trained interviewers obtained informed consent and conducted face-to-face interviews with consenting patients in the hematology ward, recording responses on paper questionnaires.
The baseline questionnaire included the assessment of QLQ-C30, FACT-G, EQ-5D-5 L, Eastern Cancer Oncology Group (ECOG) [36], Kessler Psychological Distress Scale (Kessler-10) [37, 38] and an overall health assessment (OHA) question (“How is your overall health today?” [39], with five response options: “excellent”, “good”, “fair”, “poor”, “very poor”). Additionally, the interviewer also collected socio-demographic and clinical characteristics such as gender, age, frequency of health check-ups, cancer type and cancer stage from medical records.
After a three-month interval, participants were contacted for a follow-up interview. Via the interviewer, participants completed the QLQ-C30 and FACT-G, and were also asked about their health transition, responding to the question, “How is your overall health now compared to the last time you were asked to answer these questionnaires?” The response options included “better than before”, “about the same as before”, and “worse than before”.

Instruments
QLU-C10D
The QLU-C10D, developed by MAUCaC 2010–2016 [12, 16, 29], is a derivative of the QLQ-C30, encompassing 10 health dimensions (physical functioning, role functioning, social functioning, emotional functioning, pain, fatigue, sleep problems, appetite, nausea, and bowel problems). Each dimension has four levels of severity (not at all, a little, quite a bit, and very much). Thus, the QLU-C10D can represent 410= 1,048,576 health states. In this study, the Chinese version of QLQ-C30 was applied. Utility values were calculated based on the original QLQ-C30 scores, and the Australian QLU-C10D value set [16] was used because the Chinese QLU-C10D value set has not yet been published. Furthermore, Australia pioneered the development of a country-specific QLU-C10D value set, which has since become a reference standard for other nations, with theoretical utility values based on the Australian population ranging from − 0.10 to 1 [29].

FACT-8D
The FACT-8D, developed by MAUCaC in 2014–2020 [13], originates from FACT-G and evaluates eight dimensions (pain, fatigue, nausea, sleep problems, work problems, social support problems, sadness, and future health worry), each with five levels of severity (none, a little bit, some, quite a bit, and very serious). Thus, the FACT-8D can describe 58 = 390,625 health states. The Chinese version of FACT-G was applied in this study. FACT-8D dimensions scores were derived from the nine FACT-G source scores (one for each dimension except social support problems, which contains two FACT-G items), standardized such that 1 represents the best level and 5 the worst level. FACT-8D utility values were calculated using the Australian population tariff, with values ranging from − 0.54 to 1 [13] .Since there is no current FACT-8D value set in China and Australia developed the valuation protocol and first country-specific FACT-8D value set [13].

EQ-5D-5L
The EQ-5D-5L, developed by the EuroQol Group, comprises five dimensions (mobility, self-care, usual activities, pain/discomfort and anxiety/depression) with five severity levels each, which can describe 55 = 3125 health states [40]. The EQ-5D-5L questionnaire used in this study was the official, EuroQol-approved Chinese (for China) version. Previous studies have validated EQ-5D-5L’s superior measurement properties over EQ-5D-3 L in Chinese hematologic disease patients [41]. Although the Chinese EQ-5D-5L value set has been developed [42], the Australian EQ-5D-5L value set was applied to ensure comparability with other instruments, with values ranging from − 0.30 to 1 [43].


Statistical methods
Descriptive statistics were generated for all socio-demographic characteristics at baseline and follow-up. Pearson’s chi-square test compared patients completing follow-up interviews with those who did not, assessing selection bias. Box plots and percentile distribution plots illustrated QLU-C10D and FACT-8D utility scores and dimension scores at baseline.
For convergent validity, we evaluated convergent validity by correlating QLU-C10D and FACT-8D utility scores using scatterplots and Pearson correlation coefficient. We also analyzed correlations between QLU-C10D/FACT-8D and EQ-5D-5 L, in both utility scores and dimensions, using Spearman rank correlation for categorical variables. All dimension scores were calculated based on raw scores, except for “sleep problems,” “work problems,” and “social support problems” in the FACT-8D, which were reverse-scored as outlined in previous study [13]. Correlation strength was categorized as weak (0.2–0.34), moderate (0.35–0.50), or strong (above 0.5) [30].We hypothesized strong, positive correlations in dimensions that are similar or capture the same concept, such as pain (included in all three instruments); mobility (EQ-5D-5 L) and physical functioning (QLU-10D); anxiety/depression (EQ-5D-5 L), emotional functioning (QLU-10D), and sadness and future health worry (FACT-8D).
Clinical validity (also called ‘known-groups’ validity) was assessed by examining the differences between patient groups based on cancer stages (stage I-IV), OHA status (excellent-very poor), ECOG performance (grade 0–4) [36], and mental health (Kessler-10 total scores: 10–19 points [low risk)], 20–24 points [relatively low risk], 25–29 points [relatively high risk], and 30–50 points [high risk]) [44]. We hypothesized that patients with more advanced cancer stage, poorer OHA status, poorer ECOG performance, or poorer mental health would have lower utility values [45–47]. Mean differences between groups were analyzed using two-sample t-tests and Mann-Whitney U-tests. Effect sizes (ES) were calculated for both the QLU-C10D and the FACT-8D by dividing the mean difference in utility scores between groups by the pooled standard deviation (SD). ES were interpreted as small (≥ 0.20), medium (≥ 0.50), and large (≥ 0.80) based on Cohen’s criterion [48]. To compare their discriminative capacity, relative efficiency (RE) was calculated based on the ratios of square of t-statistics from the t-tests [49].
Responsiveness was assessed using the ROC curve and AUC [50] to evaluate the ability of the QLU-C10D and of the FACT-8D to accurately categorize patients into improved and unchanged or worsened groups based on self-reported health changes (the answer to the health transition question). Change sensitivity and change specificity refer to the ability to categorize between disease improved and unimproved, respectively [51]. An AUC > 0.7 was considered sufficiently responsive, with an AUC range between 0.5 (no accuracy responsiveness) and 1.0 (full accuracy responsiveness) [52].
Lastly, agreement between QLU-C10D and FACT-8D utility scores was assessed using intraclass correlation coefficients (ICC), categorized as low (ICC < 0.39), moderate (ICC = 0.40–0.74), or high (ICC > 0.75) [53]. A Bland-Altman plot was constructed to visualize agreement, allowing for the identification of the correlation between measurement error and the most accurate estimate of the true value [54].
Statistical analysis was performed with Statistical Package for Social Sciences version 24.0, Stata version 13, and R version 4.0.5. Significance was defined at p < 0.05.


Results
Demographic characteristics
Table 1 presents the characteristics of patients with HM at baseline and those who participated in the follow-up survey. Among the 308 patients recruited at baseline, 53.2% were female, 60.7% were aged over 50. Lymphoma was the most common disease type, accounting for 55.5% of cases. A total of 131 (42.5%) patients completed the follow-up, mean 3.9 months for response time. Importantly, no significant demographic differences were found between follow-up completers and non-completers.
Table 1Demographic characteristics of patients with hematological malignances


	Variable
	Baseline (N = 308)
	3–4 Months Follow-up

	Yes (N = 131)
	No (N = 177)
	p-value

	Gender
	 	 	 	 
	 Male
	144 (46.8%)
	55 (42.0%)
	89 (50.3%)
	 
	 Female
	164 (53.2%)
	76 (58.0%)
	88 (49.7%)
	0.166

	Age
	 	 	 	 
	 ≤ 29
	25 (8.1%)
	10 (7.6%)
	15 (8.5%)
	 
	 30–39
	41 (13.3%)
	19 (14.6%)
	22 (12.4%)
	 
	 40–49
	55 (17.9%)
	24 (18.3%)
	31 (17.5%)
	0.943

	 ≥ 50
	187 (60.7%)
	78 (59.5%)
	109 (61.6%)
	 
	Registered residence
	 	 	 	 
	 City
	144 (46.8%)
	55 (42.0%)
	89 (50.3%)
	 
	 Rural
	164 (53.2%)
	76 (58.0%)
	88 (49.7%)
	0.166

	Marital status
	 	 	 	 
	 Unmarried
	34 (11.0%)
	14 (10.7%)
	20 (11.3%)
	 
	 Married
	232 (75.4%)
	104 (79.4%)
	128 (72.3%)
	 
	 Other
	42 (13.6%)
	13 (9.9%)
	29 (16.4%)
	0.243

	Employment status
	 	 	 	 
	 Employed
	187 (60.7%)
	81 (61.8%)
	106 (59.9%)
	 
	 Repaired
	76 (24.7%)
	30 (22.9%)
	46 (26.0%)
	 
	 Unemployed
	45 (14.6%)
	20 (15.3%)
	25 (14.1%)
	0.817

	Frequency of health check-ups
	 	 	 	 
	 Regularly
	111 (36.0%)
	43 (32.8%)
	68(38.4%)
	 
	 Occasionally
	113 (36.7%)
	49 (37.4%)
	64 (36.2%)
	 
	 Hardly ever
	84 (27.3%)
	39 (29.8%)
	45 (25.4%)
	0.547

	Family care
	 	 	 	 
	 Yes
	285 (92.5%)
	122 (93.1%)
	163 (92.1%)
	 
	 No
	23 (7.5%)
	9 (6.9%)
	14 (7.9%)
	0.828

	Economic pressure
	 	 	 	 
	 No
	22 (7.1%)
	8 (6.2%)
	14 (7.9%)
	 
	 Mild
	58 (18.8%)
	24 (18.3%)
	34 (19.2%)
	 
	 Moderate
	112 (36.4%)
	51 (38.9%)
	61 (34.5%)
	 
	 Severe
	116 (37.7%)
	48 (36.6%)
	68 (38.4%)
	0.837

	Disease type
	 	 	 	 
	 Lymphoma
	171 (55.5%)
	68 (51.9%)
	103 (58.2%)
	 
	 Leukemia
	75 (24.4%)
	35 (26.7%)
	40 (22.6%)
	 
	 Myeloma
	62 (20.1%)
	28 (21.4%)
	34 (19.2%)
	0.539

	Mean response time (months)
	 	3.9
	 	 




Utility and dimensional distribution
Figure 1 illustrates the distributions of utility and dimension scores for both QLU-C10D and FACT-8D. FACT-8D had a broader utility range (-0.20-1.0), with higher mean (0.63) and median (0.66) utility scores compared to QLU-C10D (0.61, 0.60). In terms of dimensional distribution, QLU-C10D physical functioning was the most evenly distributed, whereas patients reported more severe problems in FACT-8D sleep and work dimensions. 5.8% reported full health with QLU-C10D, whereas only 0.3% did with FACT-8D. Detailed response frequencies per dimension are in Table A1-A2 in the Appendix.
[image: ]
Fig. 1a. Distributions of utility b. Distributions of dimension scores Distributions of utility and dimension scores for QLU-C10D and FACT-8D Note: Figure B: Color coding reflects the dimensions levels of the instruments; for both, Level 1 is the best health level; for QLU-C10, the worst health level is 4; for FACT-G, the worst health level is 5



Convergent validity
The Pearson correlation coefficient between the utility scores of QLU-C10D and FACT-8D was 0.76 (95% CI = 0.70–0.81), indicating strong positive association. Both FACT-8D and QLU-C10D utility scores also exhibited a negative skew, as confirmed by the Shapiro-Wilk test (Fig. 2). At the dimension level, the dimensions related to the similarity of QLU-C10D and FACT-8D exhibit a strong or moderate correlation (Table A3 in the Appendix).
[image: ]
Fig. 2Correlation and distribution of QLU-C10D and FACT-8D. Note The line shows a loess smoother with 95% confidence interval


The utility scores of QLU-C10D were highly positively correlated with EQ-5D-5 L (r = 0.65, 95% CI = 0.59–0.71), with dimensions correlating from 0.22 to 0.69 (Fig. 3). In QLU-C10D, dimensions that contain similar concepts to the EQ-5D-5 L displayed strong positive correlations: pain (EQ-5D-5 L and QLU-C10D) (r = 0.69); physical functioning (QLU-C10D) and mobility (EQ-5D-5 L) (r = 0.63); emotional functioning (QLU-C10D) and anxiety/depression (EQ-5D-5 L) (r = 0.52). Functioning dimensions had a stronger positive correlation with EQ-5D-5 L compared to symptom dimensions.
For the FACT-8D the utility scores showed a highly positive correlation with EQ-5D-5 L (r = 0.58 95% CI = 0.48–0.66), and the correlation of dimensions ranged from 0.02 to 0.68. Pain (FACT-8D) displayed a strong positive correlation with all dimensions of EQ-5D-5 L except self-care. Similarly, sadness (FACT-8D) exhibited a strong positive correlation with anxiety/depression (EQ-5D-5 L) (r = 0.50).
[image: ]
Fig. 3Convergent validity of QLU-C10D and FACT-8D. In the colored cells, all dimensions are significantly correlated (P<0.05). In the five colorless cells, only social support problems (FACT-8D) and self-care (EQ-5D-5 L) were significantly correlated, while the others show no significant correlation. Note: Based on Spearman correlation



Clinical validity
In Table 2, both the QLU-C10D and FACT-8D utility values were significantly different (p < 0.01) among groups categorized by cancer stage, OHA, ECOG and mental health, with ES ranging from 0.53 to 1.49 for the QLU-C10D, and 0.47 to 1.42 for the FACT-8D. Clinical-group validity hypotheses were met in all tested groups. The Mann-Whitney U test yielded similar results (Table A4 in the Appendix). RE estimates indicated QLU-C10D better differentiated between cancer stage, OHA and ECOG, while FACT-8D better differentiated between mental health levels, and the mean RE is 1.48.
Table 2Clinical validity of QLU-C10D and FACT-8D (n = 308)


	Instruments
	Cancer stage
	Number of patients
	Mean (SD)
	p-value
	ES
	RE

	QLU-C10D
	I/II
	215
	0.63 (0.19)
	 	 	 
	 	III/IV
	93
	0.51 (0.26)
	<0.001
	0.53
	 
	FACT-8D
	I/II
	215
	0.65(0.18)
	 	 	 
	 	III/IV
	93
	0.55(0.25)
	0.001
	0.47
	1.27

	Instruments
	OHA
	Number of patients
	Mean (SD)
	p-value
	ES
	RE

	QLU-C10D
	Excellent/good
	24
	0.64 (0.22)
	 	 	 
	 	Fair/poor/very poor
	284
	0.29 (0.25)
	<0.001
	1.49
	 
	FACT-8D
	Excellent/good
	24
	0.66(0.19)
	 	 	 
	 	Fair/poor/very poor
	284
	0.32(0.29)
	<0.001
	1.42
	1.48

	Instruments
	ECOG
	Number of patients
	Mean (SD)
	p-value
	ES
	RE

	QLU-C10D
	Grade 0/1
	219
	0.70 (0.18)
	 	 	 
	 	Grade 2–4
	89
	0.40 (0.23)
	<0.001
	1.46
	 
	FACT-8D
	Grade 0/1
	219
	0.69(0.16)
	 	 	 
	 	Grade 2–4
	89
	0.49(0.27)
	<0.001
	0.93
	2.45

	Instruments
	Mental health
	Number of patients
	Mean (SD)
	p-value
	ES
	RE

	QLU-C10D
	Low risk/relatively low risk
	187
	0.71 (0.18)
	 	 	 
	 	Relatively high risk/high risk
	121
	0.47 (0.24)
	<0.001
	1.14
	 
	FACT-8D
	Low risk/relatively low risk
	187
	0.73 (0.14)
	 	 	 
	 	Relatively high risk/high risk
	121
	0.48 (0.23)
	<0.001
	1.35
	0.71


ES: Effect size; RE: Relative efficiency; SD: Standard deviations
Note: In the RE calculation, the denominator is the square of t-statistics for QLU-C10D, and the numerator is the square of t-statistics for FACT-8D. A RE value > 1 indicates superior clinical-groups validity for QLU-C10D, while a RE value < 1 suggests the opposite
The analyses of cancer stage included only lymphoma and myeloma cases (N = 233), while all other analyses were based on the entire sample (N = 308)




Responsiveness
Based on patients’ self-reports, of 131 patients who completed 3–4 months follow-up, 87 (66.4%) patients were categorized as improved overall health group, and 44 (33.6%) were categorized as unchanged or worsened health group. Figure 4 shows the ROC curves for the utility and dimension of QLU-C10D and FACT-8D scores. Table A5 in the Appendix provides AUC, sensitivity and specificity estimates. The AUC values for the QLU-C10D utility values and dimensions ranged from 0.62 to 0.84, with the highest responsiveness observed in the four functional dimensions: physical, role, social, and emotional functioning. The AUC values for the FACT-8D utility values and dimensions were somewhat lower, ranging from 0.57 to 0.78. Except for FACT-8D social support problems, all other AUC values indicated significant responsiveness Figure 5.
[image: ]
Fig. 4a. QLU-C10D. b. FACT-8D ROC curves for the change scores for the QLU-C10D (panel A) and FACT-8D (panel B) and their dimensions (n = 131)



Agreement
The ICC of QLU-C10D and FACT-8D utility scores was 0.76 (95% CI = 0.71–0.80), indicating a high degree of agreement between the two measures. The Bland-Altman plot showed the same proportional bias, and the 95% limits of agreement were within the range of -0.33 and 0.29.
[image: ]
Fig. 5Bland-Altman plot of QLU-C10D and FACT-8D utility scores SD: Standard deviations




Discussion
Since the development of QLU-C10D and FACT-8D, few studies have evaluated their measurement properties in cancer populations. To our knowledge, this is the first study to conduct a formal comparison of QLU-C10D and FACT-8D. Our findings reveal the favorable performance of both QLU-C10D and FACT-8D in terms of construct validity and responsiveness. Additionally, there is good agreement between the two measures. Importantly, these results affirm the success of these two new preference-based measures, indicating that they have inherited the robust measurement properties observed in QLQ-C30 and FACT-G [55]. The similarity may also be attributed to the shared or similar health dimensions in both measures, as well as the use of similar valuation methods and study protocols [13, 29]. However, they exhibit their own relative merits, which contribute to the choice between these two cancer-specific MAUIs in a specific setting, further to considerations in choosing between the source questionnaires, QLQ-C30 and the FACT-G [55].
While not significantly different on mean utility scores, the FACT-8D yielded a broader range of utility variation towards lower values, and a smaller ceiling effect. Several factors may have contributed to this. First, the FACT-8D dimensions each have five levels, which allow more detailed reporting of poorer health compared to the four levels in QLU-C10D, given that each level deviation from full health results in a utility decrement [32]. Notably, the Australian FACT-8D value set [13] used in this study showed substantial utility decrements (-0.398 to -0.112) for the worst levels in each dimension, which were significantly lower than those in the Australian QLU-C10D (-0.25 to -0.037) [16]. The second factor is the intrinsic nature of the dimensions. In the same category of patients, the FACT-8D’s dimensions of social support and future health worry reported more problems, while these dimensions have no related concepts in the QLU-C10D.The third factor is the utility weights assigned by the Australian population to these intrinsically different set of dimensions. The FACT-8D also exhibited a broader range of measurements at the upper end of the instrument, indicating that it might be more advantageous for HTA in patient cohorts with milder conditions.
Convergent validity analysis showed that QLU-C10D demonstrated a stronger correlation with EQ-5D-5 L compared to FACT-8D in both utility and dimensions numerically. It is worth highlighting that the correlations between the functional dimensions of QLU-C10D and EQ-5D-5 L were significantly higher than those of the symptom dimensions, aligning with previous research [31]. This reflects that the symptom dimensions of QLU-C10D identify specific symptoms in patients with cancer not recognized by EQ-5D-5 L. As for FACT-8D, only the dimensions of pain and sadness were highly correlated with EQ-5D-5 L, with other dimensions showing weak-to-moderate correlations, reflecting less overlap in conceptual content coverage. Surprisingly, the future health worry of FACT-8D correlated moderately with the anxiety/depression of EQ-5D-5 L, rather than being strongly correlated. We speculate that future health worry may also be influenced by external factors (e.g. disease status, economic situation) and differs conceptually from the immediate psychological feelings represented by the anxiety/depression in both QLU-C10D and EQ-5D-5 L, and sadness in FACT-8D. Future research should explore the impact of external factors on the future health worry dimension among patients with cancer, through comparative studies involving individuals with varying disease characteristics or socioeconomic backgrounds, in order to better understand how these factors affect measurement performance. Our study highlights EQ-5D-5 L ‘s limited capacity to capture cancer-specific symptoms, underscoring the necessity for cancer-specific instruments in assessing the HRQoL of cancer populations [31].
Our analyses show that both instruments effectively identify patient groups with different health statuses based on four criteria, supporting their clinical validity. The QLU-C10D demonstrated superior ESs in distinguishing patients’ conditions related to cancer stage, overall health, and ECOG, while the FACT-8D exhibited greater ES specifically in distinguishing patients’ mental health. Several factors contribute to these differences. First, the QLU-C10D has a more comprehensive description system, giving it an advantage in distinguishing between well-defined clinical groups [32]. Second, QLU-C10D includes two cancer-specific dimensions, appetite and bowel problems, not present in FACT-8D, which may aid in differentiating patients’ physical health. Third, FACT-8D places a stronger emphasis on assessing social interactions and mental health over physical health. Particularly noteworthy is the pronounced ES advantage of QLU-C10D in differentiating ECOG, where the dimension of physical functioning and role functioning, representing the capacity for activities of daily living, contributes substantially. And QLU-C10D further categorizes physical functioning into “short distance walking” and “long distance walking”, allowing precise differentiation of patients’ physical abilities. Physical functioning, critical in clinical trials for assessing treatment efficacy [56, 57], , also holds independent prognostic value for survival across various cancers [58], highlighting the significance of this advantage in QLU-C10D. In contrast, FACT-8D has a slightly superior ES performance in discriminating mental health, arguably due to its inclusion of two mental health-related dimensions—sadness and future health worry (25% of its dimensions), compared to QLU-C10D’s single emotional functioning dimension (10% of its dimensions), providing an enhanced capacity for discriminating mental health.
One strength of our study is using an anchor-based approach, measuring changes in self-perceived overall health over 3–4 months to assess the responsiveness of QLU-C10D and FACT-8D. Although we didn’t directly compare their responsiveness with EQ-5D-5L, previous studies have demonstrated their superior responsiveness compared to the EQ-5D-5L [31, 34, 35]. Our findings indicated that both QLU-C10D and FACT-8D exhibit acceptable responsiveness, rendering both instruments suitable for assessing the economic evaluation of interventions for patients with HM, however, and numerically higher for QLU-C10D as compared to FACT-8D. Classical test theory suggests that instruments with more dimensions should be more responsive, assuming each dimension is responsive [59]. In this study, all dimensions of QLU-C10D were significantly sensitive, with all functional dimensions and three symptom dimensions demonstrating high responsiveness. We speculated that as patients’ health improves through therapeutic or rehabilitative interventions, the restoration or enhancement of patients’ fundamental functioning becomes more readily perceptible and observable, while it may take longer for patients to adapt or resolve these symptoms. Therefore, the functional dimensions of QLU-C10D are crucially significant. In FACT-8D, all dimensions except the social support problems exhibited significant responsiveness, which has a similar performance in FACT-G [60]. Social support problems, as external evaluative criteria, offer objectivity and short-term stability, enhancing patient-centricity but introducing some evaluation ‘noise’ in clinical trials; additionally, the negative correlation between social support problems and role functioning was an unexpected finding. One possible explanation is that individuals facing social support problems may need to develop stronger coping strategies or self-reliance. This personal development could enhance their performance in various roles. Moreover, the HM patients included in this study reported fewer social support problems, with over 40% reporting “no problem”, likely due to China’s predominantly family-oriented caregiving context for patients with cancer [61], potentially influencing its responsiveness outcomes.
This study has several other strengths. Firstly, it represents the first head-to-head comparison between QLU-C10D and FACT-8D, advancing knowledge for selecting cancer-specific MAUIs in oncology and enhancing the precision of economic assessment decisions in cancer care. It included a comprehensiveness assessment of measurement properties, including responsiveness, enabled by the longitudinal study design and the inclusion of a self-assessed health change anchor question. Additionally, this study applied the value set of the same country, any differences in measurement properties can be attributed to each MAUI’s content and utility weights without confounding by country. This study also had some limitations. Firstly, QLU-C10D was administered first, followed by the FACT-8D, and this ordering could potentially impact the performance of both instruments. Secondly, due to the lack of a Chinese value set for FACT-8D (currently in development), Australian preference weights were used for all index scores in this study to maintain instrument stability. However, it is recommended to use the local country’s value set when evaluating MAUIs, as applying the Australian value set may influence the measurement properties of the instruments in this study. Upon completion of the Chinese FACT-8D value set development, further refinement of relevant research will be pursued.

Conclusion
The evidence in this study supports that both QLU-C10D and FACT-8D are valid cancer-specific MAUIs for evaluating patients with HM. However, both have their relative merits and scholars should take note of these slight differences in focus when selecting between the two measures.
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