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Abstract 

Purpose  Given the recent update of SF-6Dv2, detailed data on utility scores for cancer patients by cancer type 
remain scarce in China and other regions, which limits the precision of cost-utility analyses (CUA) in cancer interven-
tions. The aim of the study was to systematically evaluate utility scores of six common cancers in China measured 
using SF-6Dv2, and identify the potential factors associated with utility scores.

Methods  A hospital-based cross-sectional survey was conducted from August 2022 to December 2023. It recruited 
896 cancer patients from three tertiary hospitals in China, including 270 with lung cancer, 96 with stomach cancer, 88 
with liver cancer, 71 with oesophagus cancer, 142 with colorectum cancer, and 160 with breast cancer. The validated 
Simplified Chinese version of the SF-6Dv2 was used to calculate utilities based on the Chinese value set, and the util-
ity values were described using the mean and standard deviation (SD). Participants’ socio-demographic, behavioral 
and clinical characteristics were also obtained from the survey. Univariate and multivariate linear regression models 
were performed to explore the impact of these three categories of characteristics on utility scores derived from SF-
6Dv2 for the total cancer patients and each cancer group.

Results  The mean utility score was 0.66 (SD = 0.26) for the total cancer sample, 0.66 (SD = 0.25) for lung cancer, 
0.75 (SD = 0.23) for stomach cancer, 0.69 (SD = 0.24) for liver cancer, 0.69 (SD = 0.24) for oesophagus cancer, 0.65 
(SD = 0.31) for colorectum cancer, and 0.57 (SD = 0.24) for breast cancer. Multivariate linear regression analysis indi-
cated that patients who were older, from larger families, under greater economic pressures, undergoing fewer health 
examinations, smoking, and in advanced cancer stages had lower utility scores in the total cancer sample (p<0.05), 
with variations observed across different cancer types.

Conclusions  This study is one of the first to apply the SF-6Dv2 to a heterogeneous group of cancer patients, provid-
ing evidence for conducting CUA with SF-6Dv2 across six common cancers in China. In addition, the study provides 
a basis for improving interventions for different cancer types.
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Introduction
Cancer remains a leading cause of death globally [1], with 
growing concerns over the continuous rise in both inci-
dence and mortality rates [2]. In recent years, the over-
all incidence rates of cancer in China have continued to 
rise, underscoring a pressing health challenge [3]. The 
latest data from the National Cancer Surveillance Sites 
reveal that new cancer incidences in China have reached 
4,064,000 cases, with a crude incidence rate of 293.91 
per 100,000 population. Specifically, lung cancer exhibits 
the highest incidence at 106.06 per 100,000, succeeded 
by colorectum (51.71 per 100,000), thyroid (46.61 per 
100,000), liver (36.77 per 100,000), stomach (35.87 per 
100,000), breast (35.72 per 100,000), and oesophagus 
cancers (22.40 per 100,000) [4]. The administration of 
this array of malignancies necessitates significant health-
care resources, posing a considerable challenge to Chi-
na’s healthcare system, thereby underscoring the critical 
importance of efficacious cancer management [5].

Cost-utility analyses (CUAs) serve as pivotal instru-
ments enabling decision-makers to scrutinize the 
economic implications and therapeutic benefits of onco-
logical interventions [6]. Through the juxtaposition of 
the financial outlays associated with diverse therapeu-
tic strategies against their health outcomes—predomi-
nantly quantified via utility scores for the computation 
of quality-adjusted life years (QALYs)—CUAs facilitate 
the discernment of those interventions that yield the 
most substantial health dividends [7]. In recent years, the 
EuroQol 5-Dimension (EQ-5D) and the Short Form Six-
Dimension (SF-6D) are the two most widely used generic 
multi-attribute utility instruments (MAUIs) to calcu-
late QALYs [8, 9] and are recommended as the standard 
measures in the application of health technology assess-
ment across numerous countries [10, 11].

The SF-6D was developed in two versions of SF-6Dv1 
[12] and SF-6Dv2 [13] in 2002 and 2020, respectively, 
both derived from the SF-36 questionnaire. SF-6Dv1 
has been extensively applied in cancer patient popula-
tions [14–16], valued for its vitality dimension that cap-
tures a critical health outcome relevant to these patients, 
it is not without its criticisms. Scholars have pointed 
out ambiguities in the physical functioning dimension’s 
severity ordering [17] and an overly positive framing in 
the vitality dimension compared to others. Addition-
ally, the role dimension exhibits a ‘floor’ effect due to its 
limited response range [18, 19], and the standard gam-
ble valuation method, integral to SF-6Dv1, poses cogni-
tive challenges that may skew health state valuations. 
These identified limitations prompted the development 
of SF-6Dv2, which aims to address these issues and offer 
a more nuanced instrument for health outcome assess-
ment [13]. As of the present, value sets for the SF-6Dv2 

have been developed and published in Canada [20], Iran 
[21], Japan [22], Australia [23], the United Kingdom [22], 
and China [24].

Given the recent update to the SF-6Dv2, there exists a 
notable scarcity of research employing this instrument 
within cancer patients in China. To our knowledge, there 
is currently only one study evaluating its measurement 
properties in patients with lymphoma cancer in China 
[25]. The scarcity of research particularly impacts the 
acquisition of utility scores across a spectrum of cancer 
types, limiting the potential for integrating SF-6D into 
widespread CUA and consequently affecting its broader 
application in health technology assessments and 
resource allocation strategies.

To improve the precision of CUA in oncology, this 
study presents the first set of utility scores of SF-6Dv2 
for common cancer patients (including those with lung, 
stomach, liver, esophagus, colorectum, and breast can-
cer) derived using Chinese utility weights, which is par-
ticularly sparse amongst Chinese survivors. Furthermore, 
this exploration is intended to furnish decision-makers 
with nuanced insights into shaping these utility scores, 
thereby facilitating more strategic resource allocation 
with a heightened focus on factors that substantially 
affect health utility.

Methods
Study design and patients
Between August 2022 and December 2023, we recruited 
896 cancer patients using a consecutive sampling 
method, from three tertiary hospitals located in Har-
bin, the capital city of Heilongjiang Province, China. 
The recruited patients covered six types of cancer: lung, 
stomach, liver, oesophagus, colorectum, and breast, all 
of which have a high incidence rate in China [4] (among 
the top seven cancers by incidence in China, thyroid can-
cer was not included in this study due to insufficient data 
availability and a limited investigative focus within our 
research scope). Inclusion criteria were as follows: (1) a 
clinical diagnosis of one of the cancer types mentioned 
above, according to medical records; (2) an expected sur-
vival time of more than one year; (3) at least 18 years old; 
and (4) able to read and communicate in Chinese and 
complete questionnaires.

In the wards, consenting patients were required to sign 
an informed consent form, after which trained interview-
ers conducted face-to-face interviews, recording their 
responses to the SF-6Dv2 on paper questionnaires. Addi-
tionally, the interviewers collected socio-demographic 
characteristics, including gender, age, residence, mari-
tal status, family size (defined as small: 1–3 members, 
medium: 4–5 members, and large: more than 5 mem-
bers), education level, employment status, and economic 
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pressure. Behavioral characteristics, such as health exam-
ination status, smoking status, and alcohol consumption 
status, were also recorded. Furthermore, clinical data, 
including cancer diagnosis and staging, were extracted 
from the patients’ medical records.

The Ethics Committee of Harbin Medical University 
(HMUIRB2023005) granted approval for the protocol of 
this study, which was carried out following the guidelines 
of the Declaration of Helsinki.

Instruments
The SF-6Dv2 is a revised version of the SF-6Dv1 that is 
derived from 10 items selected from the SF-36v2 [13]. It 
has been demonstrated that the SF-6Dv2 can be used as 
an independent instrument to measure population health 
utility scores [26].It includes six dimensions—namely, 
physical functioning, role limitations, social functioning, 
pain, mental health, and vitality—with each dimension 
assessed by a single item. Except for the pain dimension, 
which has 6 levels, the other dimensions employ a 5-level 
Likert scale, resulting in 18,750 (= 5*5*5*6*5*5) different 
health states [13]. The validated Chinese versions of SF-
6Dv2 [27] was used in this study, and the value set for the 
Chinese SF-6Dv2, developed using the Time Trade-Off 
method, features utility scores ranging from − 0.277 (cor-
responding to the health state 555655) to 1 (correspond-
ing to the health state 111111) [24].

Statistical methods
Descriptive statistics were employed to analyze the char-
acteristics of patients. Continuous variables (age and util-
ity value) were described by means of mean and standard 
deviation (SD), while all other variables were categorical 
and described as frequency and percentage. Additionally, 
box plots and percentile distribution plots were used to 
illustrate utility scores and dimension scores of SF-6Dv2.

The mean and SD of SF-6Dv2 utility scores were 
reported for the total sample and various cancer sub-
groups, categorized by socio-demographic, behav-
ioral and clinical characteristics. The differences in 
utility scores among the aforementioned subgroups were 
assessed using ANOVA or T-tests as appropriate.

A multivariate linear regression model was developed, 
with all covariates retained in the model regardless of sig-
nificance, to explore the influence of socio-demographic, 
behavioral and clinical characteristics on utility scores. 
Dummy variables were created for multicategory vari-
ables, including for missing values. Furthermore, gender 
was excluded from the models for both the overall cancer 
sample and the breast cancer subset, due to the gender-
specific nature of breast cancer.

Statistical analysis was performed with Statistical 
Package for Social Sciences version 24.0(SPSS; IBM 

Corporation, Armonk, NY, USA), Stata version 13, and 
R version 4.0.5. Differences were considered statistically 
significant when p-values were less than 0.05.

Results
During the hospital-based survey, a total of 896 cancer 
patients met the inclusion criteria. However, 46 patients 
declined to be interviewed, and 23 patients were excluded 
due to missing key information. Consequently, a total of 
827 eligible questionnaires were verified and included 
in the analysis. These comprised 270 from lung cancer 
patients, 96 from stomach cancer patients, 88 from liver 
cancer patients, 71 from esophagus cancer patients, 142 
from colorectal cancer patients, and 160 from breast can-
cer patients.

 Participants characteristics
The socio-demographic, behavioral and clinical charac-
teristics of the patients are summarized in Table 1. In the 
total patient sample, 57.9% were female, largely due to 
all breast cancer patients being female. The mean age of 
the patients was over 50 years, with liver cancer patients 
having the highest mean age at 56.22 (SD = 10.76) years 
and breast cancer patients the lowest at 51.19 (SD = 9.07) 
years. Additionally, 83.7% of the patients were married, 
with breast cancer patients showing the highest mar-
riage rate at 89.4%. The majority of patients were in early 
stages, with 34.8% at stage I and 32.6% at stage II, notably 
with colorectum cancer having the highest proportion of 
stage I at 45.8% and oesophagus cancer the highest rate 
of stage II at 52.1%.

Utility scores
As shown in Fig.  1, the mean utility score for the total 
cancer patient sample was 0.66 (SD = 0.26). Among 
specific cancer types, stomach cancer patients had the 
highest mean utility score at 0.75 (SD = 0.23), while 
breast cancer patients had the lowest at 0.57 (SD = 0.24). 
Patients with lung, liver, esophagus, and colorectum 
cancers had mean utility scores of 0.66 (SD = 0.25), 0.69 
(SD = 0.24), 0.69 (SD = 0.24), and 0.65 (SD = 0.31), respec-
tively, all below the population norm for SF-6Dv2 in 
China of 0.83 (SD = 0.14) [28].

Distributions of responses to SF‑6Dv2 descriptive systems
Responses to the SF-6Dv2 descriptive system from 
all cancer patients and each specific cancer group are 
detailed in Fig. 2. We found that problems with physical 
functioning (67.7 to 89.4%) and vitality (63.5 to 90.6%) 
and mental health (59.4 to 81.9%) were the top three 
health problems for patients across most types of can-
cer. In contrast, pain (49.5 to 80.6%) and social function-
ing (57.3 to 83.7%) were the least frequently reported 



Page 4 of 14Tao et al. Health and Quality of Life Outcomes            (2025) 23:5 

Table 1  Socio-demographic, behavioral and clinical characteristics of the total cancer patients and each cancer group separately

Family size is defined as small with 1–3 members, medium with 4–5 members, and large with more than 5 members; Primary education is defined as education levels 
below junior high school, secondary education as high school education, and higher education as college and advanced degrees

Total
(N = 827)

Lung Cancer 
(N = 270)

Stomach 
Cancer 
(N = 96)

Liver Cancer (N = 88) Oesophagus 
Cancer 
(N = 71)

Colorectum 
Cancer 
(N = 142)

Breast 
Cancer 
(N = 160)

Gender
  Male 348 (42.1%) 135 (50.0%) 53 (55.2%) 48 (54.5%) 35 (49.3%) 77 (54.2%)

  Female 479 (57.9%) 135 (50.0%) 43 (44.8%) 40 (45.5%) 36 (50.7%) 65 (45.8%) 160 (100%)

Age, 
years[Mean ± SD]

53.66 ± 11.48 53.46 ± 11.57 52.73 ± 13.43 56.22 ± 10.76 53.56 ± 12.81 55.93 ± 11.48 51.19 ± 9.07

Residence
  Urban 453 (54.8%) 135 (50.0%) 46 (47.9%) 43 (48.9%) 42 (59.2%) 94 (66.2%) 93 (58.1%)

  Rural 374 (45.2%) 135 (50.0%) 50 (52.1%) 45 (51.1%) 29 (40.8%) 48 (33.8%) 82 (41.9%)

Marital Status
  Unmarried 35 (4.2%) 11 (4.1%) 6 (6.3%) 5 (5.7%) 5 (7.0%) 4 (2.8%) 4 (2.5%)

  Married 692 (83.7%) 234 (86.7%) 81 (84.4%) 71 (80.7%) 55 (77.5%) 108 (76.1%) 143 (89.4%)

  Other 100 (12.1%) 25 (9.3%) 9 (9.4%) 12 (13.6%) 11 (15.5%) 30 (21.2%) 13 (8.1%)

Family size
  Small family 539 (65.2%) 180 (66.7%) 59 (61.5%) 53 (60.2%) 47 (66.2%) 98 (69.0%) 102 (63.7%)

  Medium Family 225 (27.2%) 68 (25.2%) 30 (31.3%) 25 (28.4%) 17 (23.9%) 38 (26.8%) 47 (29.4%)

  Large Family 63 (7.6%) 22 (8.2%) 7 (7.3%) 10 (11.4%) 7 (9.9%) 6 (4.2%) 11 (6.9%)

Education level
  Primary education 483 (58.4%) 175 (64.8%) 58 (60.4%) 50 (56.8%) 42 (59.2%) 68 (47.9%) 90 (56.3%)

  Secondary educa-
tion

248 (30.0%) 69 (25.6%) 29 (30.2%) 28 (31.8%) 24 (33.8%) 45 (31.7%) 53 (33.1%)

  Higher education 96 (11.6%) 26 (9.6%) 9 (9.4%) 10 (11.4%) 5 (7.0%) 29 (20.4%) 17 (10.6%)

Employment status
  Employed 541 (65.4%) 184 (68.1%) 67 (69.8%) 51 (58.0%) 43 (60.6%) 100 (70.4%) 96 (60.0%)

  Repaired 19 7(23.8%) 59 (21.9%) 20 (20.8%) 27 (30.7%) 16 (22.5%) 33 (23.2%) 42 (26.3%)

  Unemployed 89 (10.8%) 27 (10.0%) 9 (9.4%) 10 (11.4%) 12 (16.9%) 9 (6.3%) 22 (13.8%)

Economic pressure
  No pressure 120 (14.5%) 27 (10.0%) 22 (22.9%) 13 (14.8%) 16 (22.5%) 31 (21.8%) 11 (6.9%)

  Lower pressure 170 (20.6%) 70 (25.9%) 12 (12.5%) 16 (18.2%) 11 (15.5%) 29 (20.4%) 32 (20.0%)

  Higher pressure 229 (27.7%) 70 (25.9%) 29 (30.2%) 23 (26.1%) 17 (23.9%) 40 (28.2%) 50 (31.3%)

  Huge pressure 308 (37.2%) 103 (38.1%) 33 (34.4%) 36 (40.9%) 27 (38.0%) 42 (29.6%) 67 (41.9%)

Health examinations status
  Regularly 313 (37.8%) 100 (37.0%) 36 (37.5%) 42 (47.7%) 23 (32.4%) 54 (38.0%) 58 (36.3%)

  Occasionally 271 (32.8%) 91 (33.7%) 35 (36.5%) 23 (26.1%) 21 (29.6%) 42 (29.6%) 59 (36.9%)

  Hardly ever 243 (29.4%) 79 (29.3%) 25 (26.0%) 23 (26.1%) 27 (38.0%) 46 (32.4%) 43 (26.9%)

Smoking status
  No 645 (78.0%) 210 (77.8%) 72 (75.0%) 68 (77.3%) 50 (70.4%) 98 (69.0%) 147 (91.9%)

  Yes 182 (22.0%) 60 (22.2%) 24 (25.0%) 20 (22.7%) 21 (29.6%) 44 (31.0%) 13 (8.1%)

Alcohol Consumption status
  No 674 (81.5%) 227 (84.1%) 70 (72.9%) 71 (80.7%) 55 (77.5%) 103 (72.3%) 148 (92.5%)

  Yes 153 (18.5%) 43 (15.9%) 26 (27.1%) 17 (19.3%) 16 (22.5%) 39 (27.5%) 12 (7.5%)

Cancer stage
  I 288 (34.8%) 100 (37.0%) 29 (30.2%) 26 (29.5%) 19 (26.8%) 65 (45.8%) 49 (30.6%)

  II 270 (32.6%) 89 (33.0%) 28 (29.2%) 29 (33.0%) 37 (52.1%) 22 (15.5%) 65 (40.6%)

  III 180 (21.8%) 50 (18.5%) 30 (31.3%) 21 (23.9%) 37 (12.7%) 33 (26.1%) 180 (20.6%)

  IV 89 (10.8%) 31 (11.5%) 9 (9.4%) 12 (13.6%) 6 (8.5%) 181 (12.7%) 13 (8.1%)
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problems. Among the different types of cancer, breast 
cancer patients reported the most problems, particularly 
with vitality (90.6%) and role limitation (90.0%). Stomach 
cancer patients reported the fewest problems, especially 
in pain (50%) and social functioning (57.3%).

Mean utility scores by socio‑demographic and behavioral 
characteristic
Mean utility scores for each demographic and behavioral 
characteristic subgroup for the total cancer patients and 
each cancer group are shown in Table 2. Univariate anal-
ysis in the total cancer patient sample indicated that fac-
tors such as gender, age, residence, marital status, family 
size, education level, economic pressure, frequency of 
health examinations, smoking, and alcohol consumption 
significantly affected utility scores, although the results 
varied across cancer types.

Mean utility scores by cancer stage
Figure 3 shows the mean utility scores for groups defined 
by cancer stage. For the total sample and each type of 
cancer patient, the utility scores had a similar downward 
tendency as the cancer stage advanced, although this 
trend was not significant in oesophagus and colorectum 
cancers.

Factors associated with utility scores
Regression of the utility scores on the demographic, 
behavioral and clinical characteristics was car-
ried out for the total study population and for each 

specific cancer separately. A summary of these regres-
sion results is presented in Table  3. The factors con-
sidered explained approximately one-third (Adjusted 
R²=0.334) of the variation in utility scores observed 
across all cancer types. Notably, liver cancer exhibited 
the highest degree of variation explained (Adjusted 
R²=0.482), while breast cancer had the lowest (Adjusted 
R² =0.220).

Among the socio-demographic factors, utility scores 
significantly decreased with increasing age, especially 
for patients aged 45–59 years (β= −0.052) and over 
60 years (β= −0.108) in the total sample, with signifi-
cant impacts observed in lung and colorectum can-
cer patients. Patients from medium-sized (β= −0.049) 
and large (β= −0.148) families showed significantly 
lower utility scores than those from small families in 
the total sample, with significant impacts observed in 
oesophagus, colorectum and breast cancer patients. In 
addition, economic pressure also significantly reduced 
health utility scores, with the most significant decline 
observed in patients experiencing huge economic 
pressure(β= −0.333), a trend consistent across all can-
cer types.

Among the behavioral factors, patients with less fre-
quent health examinations showed significantly lower 
health utility scores (occasional β= −0.055, hardly 
ever β= −0.076) compared to those undergoing regu-
lar examinations in the total sample, with significant 
impacts observed in breast cancer patients. Addition-
ally, smoking had a significant negative impact on 

Fig. 1  Utility scores of SF-6Dv2 for the total cancer patients and each cancer group
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Fig. 2   Responses to the SF-6Dv2 descriptive system from the total cancer patients and each specific cancer group
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utility scores in lung and esophagus cancer patients, 
while alcohol consumption had a significant negative 
impact on utility scores in liver cancer patients.

From a clinical perspective, patients with more 
advanced stages had lower utility scores, especially in 
stage III (β = −0.060) and stage IV (β = −0.083) in the 
total sample, with a significant impact observed in lung 
cancer patients.

Discussion
This study is the first to apply the Chinese value set of 
SF-6Dv2 to such a broad spectrum of cancers, providing 
utility scores based on varied socio-demographic, behav-
ioral, and clinical characteristics for the most prevalent 
cancers in China, thus facilitating the application of this 
instrument in CUA for specific cancer types. Addition-
ally, this study explored in depth the factors influencing 
health utility in patients with prevalent cancers. These 
insights are not only valuable to clinicians and policy-
makers but also provide a robust empirical foundation 
to guide future medical decisions and health policy 
initiatives.

The strength of this study is that it provides a unique 
opportunity to directly compare the health utility scores 
of various cancer survivors. This study found that the 
utility scores of patients with each cancer type were 
below the population norm for SF-6Dv2 in China [28]. 
Specifically, stomach cancer patients had the highest util-
ity scores, consistent with the results of another study in 
China that evaluated health utility scores across multi-
ple cancer types (lung, breast, colorectum, oesophagus, 
liver and stomach cancer) [29]. Conversely, breast cancer 

patients had the lowest health utility scores, which were 
lower than the results of a similar study in Iran that also 
applied the SF-6Dv2 to breast cancer patients [30]. This 
may be attributed to the gender specificity of this cancer 
type, consistent with our study’s findings and those of 
other studies that consistently demonstrate poorer health 
status among women with other cancer types [31–33]. 
This implies the necessity of incorporating gender-spe-
cific considerations into the formulation of treatment and 
support strategies tailored for breast cancer patients in 
China, necessitating the development and implementa-
tion of culturally sensitive and individually tailored care 
measures [34, 35].The SF-6Dv2 China value set was used 
for the first time among a wide range of cancer patients, 
and thus the lack of evidence on the use of the same 
instrument to assess health utility scores across multi-
ple cancer types limits the ability to directly compare our 
findings with other literature. However, the similarities 
between the utility scores derived from our study and the 
reliable scores from other instruments published in pre-
vious literature [29, 36] highlight the overall representa-
tiveness of our estimates.

The problems reported by cancer patients in all dimen-
sions are much more serious than those reported by the 
general Chinese population [28].The results of this study 
emphasize the importance of prioritizing physical func-
tioning in cancer care, particularly for liver and breast 
cancer patients, a priority also highlighted in another 
study using SF-6Dv2 among Chinese lymphoma patients 
[25]. Physical functioning is a critical endpoint in clinical 
trials, plays a pivotal role in assessing treatment efficacy 
[37, 38], and has proven to be a predictor of survival in 

Fig. 3  Mean health utility of study participants according to their cancer stage
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patients with metastatic cancer [39]. Tailored unsuper-
vised physical activity programs and dietary recommen-
dations are essential for improving physical function 
in cancer patients [40, 41], particularly those with the 
aforementioned cancers. Moreover, the results show 
that vitality is the second most impaired dimension in 
cancer patients, particularly in those with breast cancer, 
lung cancer, and colorectum cancer, whose importance 
has been repeatedly demonstrated in cancer patients [42, 
43]. It is even the most impaired dimension in the gen-
eral Chinese population [28], which may reflect the influ-
ence of Chinese physical fitness and cultural perceptions. 
Research has demonstrated that vitality improvements 
can be achieved through innovative culinary nutrition 
interventions [44] and emerging technologies, such as 
computer-based cognitive bias modification techniques 
[45], which are necessary to be considered in cancer 
rehabilitation. Additionally, it is noteworthy that mental 
health problems are the third most significant problem 
reported by cancer patients. In clinical settings, mental 
health often receives less attention during acute treat-
ment periods because it does not directly impair physio-
logical status or daily functioning. However, the literature 
suggests that neglecting mental health can adversely 
affect long-term recovery and reintegration, indicating a 
need for increased focus on this aspect in China [46–48].

The multivariate regression model demonstrated that 
age, family size, economic pressure, health examination 
status, smoking and cancer stage significantly influenced 
utility scores across the total sample, with variations 
observed among different cancer types. This variability 
might stem from the enhanced statistical power afforded 
by the larger sample size. Among socio-demographic 
characteristics, economic pressure has the greatest 
impact on the health utility scores of cancer patients, 
consistent across all types of cancer. This is likely due to 
limited resources and treatment adherence [49], high-
lighting the need for increased insurance reimbursement 
for cancer patients in China [50]. Furthermore, it is essen-
tial to develop and implement system-level infrastructure 
to facilitate financial hardship screening, enhance com-
munication about out-of-pocket costs and employment 
disruptions, and support financial navigation services 
for survivors [51].Additionally, in contrast to other well-
validated characteristics [52–54], our findings indicate 
that larger family sizes correlate with lower health utility 
scores in patients, a phenomenon that, while seemingly 
counterintuitive, can be elucidated by multiple underly-
ing factors. Firstly, the involvement of family members 
in treatment decisions, particularly in end-of-life deci-
sions, influences the treatment process [55]. Secondly, 
larger family sizes may lead to unequal resource distribu-
tion, negatively impacting the psychological health and 

recovery of cancer patients [56]. Additionally, socio-eco-
nomic factors, including economic and housing stability, 
significantly affect health outcomes, especially in large 
families with limited resources [57]. In terms of behav-
ioral characteristics, frequent health examinations sig-
nificantly enhance health utility scores, especially among 
breast cancer patients. Regular health examinations facil-
itate early disease detection, which expands treatment 
options and improves chances of recovery [53, 54]. They 
also allow physicians to monitor treatment responses and 
adjust treatment plans as needed to optimize efficacy and 
reduce adverse effects. Additionally, this study empha-
sizes the need for increased focus on lung and esophagus 
cancer patients who smoke, and liver cancer patients who 
consume alcohol. Additionally, it is noteworthy that util-
ity scores remain stable in stage I-II patients, but dete-
riorate sharply in stage III-IV patients, underscoring the 
importance of early diagnosis and treatment of cancer 
in maintaining patient health, particularly in lung cancer 
patients.

This study has several limitations that should be 
acknowledged. First, the cross-sectional design limits the 
ability to establish causal relationships or examine tem-
poral trends in health utility scores throughout the can-
cer treatment process, which is critical for understanding 
dynamic changes in patient-reported outcomes over 
time. Second, the study sample was drawn exclusively 
from three tertiary hospitals in Heilongjiang Province, 
potentially restricting the generalizability of the findings. 
Regional variations in lifestyle, socioeconomic status, and 
access to healthcare resources may lead to differences 
in health utility scores, which were not captured in this 
study. Third, the analysis did not incorporate all potential 
determinants of health utility, such as family dynamics, 
psychological well-being, and other social factors that 
are crucial for a more comprehensive understanding of 
patient outcomes. Addressing these limitations in future 
research, such as by using longitudinal designs, diversi-
fying sampling regions, and integrating broader psycho-
social and demographic variables, could enhance the 
applicability and impact of the findings for clinical and 
policy decision-making.

Conclusion
This study provides the first set of SF-6Dv2 utility scores 
for common cancer sites derived using Chinese utility 
weights, offering a foundational reference for conduct-
ing CUA across different cancer types in China. These 
results can serve as a valuable resource for economic 
modelers, researchers, and clinicians. However, the find-
ings should be interpreted with caution, as the cross-
sectional nature of the study and potential unmeasured 
confounding factors may limit the generalizability of the 
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results. Additionally, the study underscores the need for 
targeted support strategies and precision cancer care tai-
lored to vulnerable populations, such as older patients, 
those from larger families, individuals facing economic 
pressures, smokers, and patients at more advanced can-
cer stages. Future research is warranted to explore longi-
tudinal changes in utility scores and to assess the impact 
of specific interventions aimed at improving health out-
comes and quality of life in these populations.
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