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Aim: This study evaluated disease perception, health-related quality of life (HRQoL) and mental health
among Chinese patients with transplant-eligible newly diagnosed multiple myeloma (NDMM) after
treatment in Chinese tertiary hospital settings. Materials & methods: This cross-sectional survey enrolled
patients after the treatments for NDMM in two Chinese tertiary hospitals between January and June
2025. This survey study collected disease perception, HRQoL assessment using the EuroQol 5-Dimension 5-
Level (EQ-5D-5L) instrument and psychological assessment using the 9-item Patient Health Questionnaire
(PHQ-9) for depression and the 7-item Generalized Anxiety Disorder scale (GAD-7) for anxiety. Patients
were categorized according to treatment pathway (autologous stem cell transplantation [ASCT] vs non-
ASCT) for exploratory descriptive comparisons. Multivariable regression analyses were used to explore
any factors associated with HRQoL and psychological outcomes. Results: The cohort had a mean age of
57.2 years; 39.6% were male. Pathological fractures (54.7%) and hypertension (35.8%) were common
in these surveyed patients. Knowledge gaps existed regarding the negative impact of MM on renal
impairment and anemia. The mean EQ-5D utility score was 0.849; anemia was negatively associated
with EQ-5D utility score (coefficient, -0.253; 95% CI: -0.444 to -0.062; p = 0.011). Regarding psychological
outcomes, the mean GAD-7 anxiety score and PHQ-9 depression score were 4.7 and 3.1, respectively.
Progressive disease was significantly associated with higher anxiety (GAD-7: coefficient, 7.963; 95% CI:
3.804 to 12.122; p < 0.001) and depression (PHQ-9: coefficient, 3.358; 95% CI: 1.091 to 5.624; p = 0.005).
Conclusion: HRQoL was generally preserved in treated Chinese patients with NDMM, but anemia was
linked to poorer HRQoL and progressive disease to greater anxiety and depression, supporting targeted
education and psychosocial care.

Plain language summary: Understanding quality of life & emotional well-being in Chinese patients newly
diagnosed with multiple myeloma after treatment
What is this article about? Multiple myeloma (MM) is a type of blood cancer that can affect patients’
daily lives, physical health and emotional well-being. This study explored how Chinese patients with
newly diagnosed MM experienced their disease after treatment. We looked at their understanding of
the disease, their quality of life and whether they experienced anxiety or depression.
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What were the results? Overall, the surveyed patients reported relatively preserved quality of life after
treatment. However, many did not know that MM can cause kidney problems and low red blood cell
counts (anemia). Patients who did have anemia reported a lower quality of life. Furthermore, patients
whose cancer had worsened (progressed) experienced significantly more anxiety and depression.
What do the results mean? These findings highlight the importance of providing patients with better
disease education and emotional support during MM care. Identifying and managing treatment-related
health problems and psychological distress may help improve the overall well-being of patients living with
MM.

Shareable abstract: How do Chinese patients with newly diagnosed multiple myeloma feel after
treatment? This study found that anemia affects quality of life and disease progression increases anxiety
and depression, emphasizing the need for holistic patient support.

First draft submitted: 20 July 2026; Accepted for publication: 5 October 2026; Published online:
11 November 2026

Keywords: anxiety • autologous stem cell transplantation • depression • health-related quality of life • multiple
myeloma

Multiple myeloma (MM) is a malignant plasma cell disorder characterized by clonal plasma-cell proliferation and a
chronic relapsing course, often complicated by anemia, bone disease, renal impairment, infection risk and impaired
physical functioning [1]. In China, the clinical burden of MM has continued to increase with population aging
and improved diagnostic recognition, creating substantial treatment, psychological and economic challenges for
patients and healthcare systems [2].

The treatment landscape for transplant-eligible newly diagnosed MM (NDMM) in China has evolved rapidly.
Proteasome inhibitor- and immunomodulatory drug-based induction regimens, followed by high-dose therapy with
autologous stem cell transplantation (ASCT) and post-transplant maintenance, remain central to standard care for
eligible patients [3–6]. More recently, anti-CD38 monoclonal antibody-based combinations have further improved
depth of response and disease control, although real-world access, affordability, regional resource availability and
patient preference continue to influence treatment selection [7,8]. Consequently, some transplant-eligible patients
do not proceed to ASCT despite guideline-supported recommendations.

Beyond survival and response outcomes, MM and its treatments can substantially affect patients’ disease per-
ception, health-related quality of life (HRQoL) and psychological well-being. Symptoms such as anemia, skeletal
complications, treatment toxicity and fear of progression may contribute to anxiety, depression and reduced daily
functioning [9–12]. However, patient-reported outcomes (PROs) among transplant-eligible Chinese patients with
NDMM remain insufficiently characterized, particularly in relation to ASCT receipt.

Therefore, this cross-sectional study assessed disease perception, HRQoL, anxiety and depression among
transplant-eligible Chinese patients with NDMM after treatment in tertiary hospital settings. By comparing pa-
tients who received ASCT with those who did not and identifying factors associated with HRQoL and psychological
distress, this study aimed to inform more patient-centered supportive care and treatment decision-making.

Materials & methods
This cross-sectional survey study was conducted between January and June 2025 at two tertiary hospitals in
China. This study received ethical clearance from the ethics committee of the study hospital, and all participants
provided written informed consent prior to enrollment. The research was performed in strict accordance with the
ethical principles outlined in the Declaration of Helsinki and complied with all relevant national guidelines for
clinical research involving human subjects. This study was reported following the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) reporting guideline for observational studies.

Study patients
This cross-sectional survey was conducted among patients who met the eligibility criteria during the predefined
study period. Eligible patients were consecutively invited to participate and completed a face-to-face questionnaire
at a single assessment during the study period. Baseline demographic, clinical and treatment-related information,
including ASCT status, was supplemented and verified using electronic medical records. Inclusion criteria were
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defined as a confirmed diagnosis of MM according to the 2022 Chinese Guidelines for the Diagnosis and Treatment
of MM and meeting the clinical criteria for transplant eligibility at diagnosis, which included age of <75 years, an
Eastern Cooperative Oncology Group performance status of 0–2, and adequate cardiac, pulmonary and hepatic
function. Additionally, patients were required to have completed a standard induction therapy regimen and achieved
at least a partial response, very good partial response or complete response. To evaluate the impact of different
therapeutic trajectories, the study enrolled patients who had proceeded to receive post-diagnosis consolidation
treatments, specifically categorized into those undergoing ASCT and those receiving non-ASCT-based therapies
(e.g., continued novel agent-based consolidation or maintenance). For patients who had undergone ASCT, the
interval between ASCT and questionnaire completion was required to be at least 1 year. Patients whose interval
between ASCT and questionnaire completion was less than 1 year were excluded to reduce the influence of acute peri-
transplant symptoms and to focus on relatively stable post-treatment outcomes. Patients were also excluded if they
presented with severe cognitive, language or comprehension impairments that precluded the accurate completion
of the survey instruments, or if they explicitly refused to participate. No prospective longitudinal follow-up or
repeated PRO assessments were performed. Thus, the questionnaire captured patients’ disease perception, HRQoL
and psychological status at a single cross-sectional assessment.

Data collection
Patient survey data were collected using a structured questionnaire designed to capture patient-reported disease
perception, perceived treatment challenges, HRQoL and mental health status. The disease perception and treatment
challenge sections comprised study-specific items developed by the investigators based on a literature review of
MM-related guidelines and studies, consultation with MM specialists, and pilot testing in 10 patients before
the formal survey. As no validated instrument specifically assessing disease perception and treatment challenges
among Chinese transplant-eligible patients with NDMM was available, these study-specific items were developed
to capture common clinical counseling topics and unmet patient needs encountered in routine practice. The
instrument was not formally psychometrically validated before use in this study. The disease perception section
assessed patients’ understanding of MM-related symptoms, organ damage and long-term disease consequences.
Items covered awareness of early symptoms such as bone pain, fatigue, bleeding/anemia, infection risk and
pathological fractures; recognition of organ involvement including bone, renal, hematologic, neurologic, hepatic
and splenic complications; and perceived long-term consequences such as functional impairment, life-threatening
complications and financial burden. The treatment challenge section assessed perceived barriers during treatment,
including high treatment costs, limited insurance reimbursement, adverse effects or drug toxicity, limited treatment
efficacy, complex disease management or limited access to care, poor long-term treatment adherence and absence of
perceived challenges. These items were designed to describe patients’ perceived treatment challenges and treatment
preferences and were not intended to identify determinants of treatment selection or reasons for undergoing or not
undergoing ASCT. These items were structured as multiple-choice questions, and patients were allowed to select
more than one response when applicable. Responses were summarized descriptively as counts and percentages;
no composite disease perception or treatment challenge score was calculated. HRQoL was quantified using the
EuroQol 5-Dimension 5-Level (EQ-5D-5L) instrument, a widely used preference-based measure of health status
that has been validated in Chinese populations [13]. The EQ-5D-5L evaluates mobility, self-care, usual activities,
pain/discomfort and anxiety/depression. Patients also self-rated their global health status using the EQ visual
analogue scale (EQ-VAS), ranging from 0 (worst imaginable health) to 100 (best imaginable health). Mental health
outcomes were measured using the 7-item Generalized Anxiety Disorder scale (GAD-7) [14] and the 9-item Patient
Health Questionnaire (PHQ-9) [15], both of which have been validated and widely applied in Chinese populations
for screening anxiety and depressive symptoms. GAD-7 scores were dichotomized into mild anxiety or lower (0–9)
and moderate-to-severe anxiety (≥10), while PHQ-9 scores were categorized as minimal or none (0–4) versus mild
or greater depressive symptoms (≥5). Questionnaires were self-administered whenever possible. For patients with
physical limitations, neutral assistance was provided by trained study personnel or family members to facilitate
completion without influencing responses.

In addition, electronic medical records were reviewed to collect clinical data, including disease duration, In-
ternational Staging System (ISS) stage, disease progression status and MM-related complications such as anemia,
pathological fractures and renal impairment. Disease progression status at the time of the survey was determined
based on the available electronic medical records and clinical documentation. No additional prospective follow-up
was conducted to ascertain subsequent disease progression. Progressive disease had been assessed and documented
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by the responsible treating clinicians according to the International Myeloma Working Group [16] response crite-
ria. For the present analysis, patients documented as having progressive disease at the time corresponding to the
questionnaire assessment were classified into the progression group, whereas those documented with other clearly
defined response categories were classified into the non-progression group. Thus, ‘non-progression’ indicated that
the patient was not classified as having progressive disease at the time of the assessment and did not imply the
absence of disease progression throughout the disease course.

Statistical analyses
Descriptive statistics summarized cohort characteristics, with continuous variables presented as mean with standard
deviation (SD) or median with interquartile range and categorical variables as counts and percentages. Normality
and homogeneity of variance were assessed using the Shapiro–Wilk and Levene tests, respectively. Missing data
were not imputed; available-case analyses were used, and denominators were reported when they differed from the
total sample. Missing data, when present, were mainly attributable to incomplete medical records or incomplete
questionnaire responses. Multivariable linear and logistic regression analyses were conducted to identify factors
associated with EQ-5D utility scores, GAD-7 scores and PHQ-9 scores, adjusting for potential confounders.
Candidate variables included age, sex, treatment pathway (ASCT vs non-ASCT), disease progression status and
anemia status. These variables were selected a priori based on clinical relevance and previous literature. For
multivariable linear regression models, multicollinearity among predictors was assessed using variance inflation
factors (VIFs). Model assumptions for linear regression were evaluated using residual diagnostics, including residual-
versus-fitted, normal Q–Q, scale-location, and residual-versus-leverage plots, and heteroscedasticity was assessed
using the Breusch–Pagan test. Sensitivity analyses for linear regression models were performed by excluding
observations identified as potentially influential based on Cook’s distance and refitting the models to evaluate the
robustness of regression estimates. Exploratory multivariable logistic regression models were fitted for moderate-to-
severe anxiety (GAD-7 ≥10) and mild-or-greater depressive symptoms (PHQ-9 ≥5). Given the small sample size
and limited number of binary outcome events, these analyses were considered exploratory. Patients were also stratified
by treatment pathway (ASCT vs non-ASCT) for subgroup comparisons of patient characteristics and PROs.
Subgroup analyses used independent-samples t-tests for normally distributed continuous data, Wilcoxon rank-sum
tests for non-normal distributions, and Fisher exact tests for categorical variables. Two-sided p-values < 0.05 were
considered statistically significant.

Results
A total of 59 transplant-eligible patients with NDMM after induction therapy were initially screened for eligibility.
After excluding two patients whose interval between ASCT and survey completion was less than 1 year, 57 eligible
patients were invited to participate in the survey. Among them, four patients declined participation. Ultimately, 53
patients were included in the final analysis and constituted the study cohort. The detailed inclusion and exclusion
flow is presented in Supplementary Figure 1.

Patient characteristics
The study population had a mean age of 57.2 years, a mean body mass index of 26.8 kg/m2, and was predominantly
female (60.4%). The mean disease duration was 2.0 years, and 18.9% of patients were experiencing disease
progression at the time of the survey. Clinical staging according to the ISS revealed that 40.4% and 36.5%
of patients were in stage II and stage III, respectively. The most common disease-related complications were
pathological fractures (54.7%), neurological impairment (35.8%) and immunosuppression (22.6%). Furthermore,
comorbidity profiles showed that hypertension was the most prevalent condition (35.8%), followed by osteoporosis
(28.3%), diabetes (15.1%) and coronary heart disease (13.2%). Detailed demographic and clinical characteristics
are summarized in Table 1. Regarding missing data, initial ISS stage was unavailable for one patient (1/53, 1.9%)
because records from the institution where the initial diagnosis was made were incomplete, whereas all other core
study variables were complete. Available observations were used for descriptive analyses, and denominators were
reported when they differed from the total sample size.

Disease perception
Responses to individual disease-perception items varied across the cohort, with relatively greater awareness of
symptomatic and visible manifestations and lower awareness of certain less apparent organ-related complications.
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Table 1. Baseline characteristics of autologous stem cell transplantation-eligible patients with newly
diagnosed multiple myeloma.
Characteristic Total (N = 53)

mean ± SD/%

Demographics

Age (years) 57.2 ± 7.6

Sex (male) 39.6%

BMI (kg/m2) 26.8 ± 2.9

Socioeconomics

Health insurance type

Urban resident basic medical insurance 71.7%

Urban employee basic medical insurance 24.5%

Commercial health insurance 3.8%

Disease characteristics

Disease duration (years) 2.0 ± 1.4

Disease progression 18.9%

ISS stage†

Stage I (low risk) 23.1%

Stage II (intermediate risk) 40.4%

Stage III (high risk) 36.5%

Comorbidities

Hypertension 35.8%

Osteoporosis 28.3%

Diabetes mellitus 15.1%

Coronary heart disease 13.2%

Complications

Pathological fracture 54.7%

Neurological impairment 35.8%

Immunosuppression 22.6%

Anemia 13.2%

Renal impairment 11.3%

†N = 52.
BMI: body mass index; ISS: International Staging System; SD: Standard deviation.

Initial symptom recognition was highest for musculoskeletal and constitutional manifestations, with most patients
identifying bone pain (90.6%) and fatigue (84.9%) as primary indicators of the disease. This was followed by
an awareness of pathological fractures and increased infection risk (both 79.2%). However, awareness was lower
regarding hematologic indicators, with only 67.9% of patients recognizing bleeding and anemia as early symptoms,
while 3.8% remained entirely uncertain.

A similar disparity was observed regarding awareness of organ-related complications. Most patients recognized
bone-specific damage, such as fractures and deformities (88.7%), as well as hematologic and neurological compli-
cations (both 77.4%), knowledge regarding other critical end-organ damage was markedly lower. Only 50.9% of
the participants recognized the risk of renal impairment – a hallmark of MM – and awareness of potential liver
and spleen involvement was even lower at 39.6%. Furthermore, 7.5% of the cohort reported no knowledge of any
organ-related complications.

In terms of long-term disease consequences, most patients acknowledged the risk of bone destruction or patho-
logical fractures (86.8%) and the resulting impairment of functional status, specifically the inability to work or
perform daily activities (81.1%). While 73.6% recognized the potential for life-threatening or financially catas-
trophic complications, nearly one in ten patients (9.4%) remained uncertain about the long-term prognosis and
risks of the disease. These findings are summarized in Supplementary Figure 2.

10.57264/cer-2026-0155
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Table 2. Health-related quality of life and mental health in autologous stem cell transplantation-eligible
patients with newly diagnosed multiple myeloma.
Outcomes Total (N = 53)

mean ± SD/%

HRQoL

EQ-5D utility 0.849 ± 0.233

VAS 71.8 ± 19.7

Mental health

GAD-7 total score 4.7 ± 6.2

No/mild anxiety (0–9) 86.8%

Moderate/severe anxiety (≥10) 13.2%

PHQ-9 total score 3.1 ± 3.4

No/minimal depression (0–4) 77.4%

Mild or greater depression (≥5) 22.6%

EQ-5D: EuroQol 5-Dimension; GAD-7: Generalized Anxiety Disorder-7; HRQoL: Health-related quality of life; PHQ-9: Patient Health Questionnaire9; SD:
Standard deviation; VAS: Visual analogue scale.

Health-related quality of life
The mean EQ-5D utility score of the study cohort was 0.849 ± 0.233, and the mean EQ-VAS score was 71.8 ± 19.7
(Table 2). In multivariable linear regression analysis of clinical and demographic factors (Figure 1A), anemia was
significantly associated with lower HRQoL (coefficient: -0.253; 95% CI: -0.444 to -0.062; p = 0.011), whereas
age, sex, treatment pathway and disease progression status were not significantly associated with EQ-5D utility
scores.

Psychological outcomes
Psychological assessment of the cohort revealed varying degrees of emotional distress. The mean GAD-7 score
for anxiety was 4.7 ± 6.2, with 13.2% of patients meeting the criteria for moderate-to-severe anxiety. Regarding
depressive symptoms, the mean PHQ-9 score was 3.1 ± 3.4, with 22.6% of patients exhibiting symptoms classified
as mild or greater (Table 2). The multivariable linear regression analyses (Figure 1B & C) identified progressive
disease as significantly associated with psychological distress, associated with marked increases in both GAD-7
(coefficient: 7.963; 95% CI: 3.804 to 12.122; p < 0.001) and PHQ-9 scores (coefficient: 3.358; 95% CI: 1.091
to 5.624; p = 0.005). These findings were further corroborated by logistic regression analysis (Supplementary
Figure 3), which showed that progressive disease was significantly associated with clinically significant anxiety and
depressive symptoms. Specifically, patients with progressive disease had higher odds of moderate-to-severe anxiety
(odds ratio [OR]: 7.690; 95% CI: 1.017 to 64.944; p = 0.047) and mild-or-higher depression (OR: 9.860; 95%
CI: 1.542 to 86.016; p = 0.020).

Diagnostic analyses of the three linear regression models indicated no obvious multicollinearity among predictors
(VIF range: 1.070–1.325). Residual diagnostic plots, including residuals-versus-fitted, normal Q–Q, scale-location
and residuals-versus-leverage plots, did not reveal substantial violations of linear regression assumptions. The
residuals were generally randomly distributed around zero, with no clear evidence of non-linearity or markedly
unequal variance, although minor deviations from normality were observed in the tails of the Q–Q plots. The
Breusch–Pagan tests showed no evidence of heteroscedasticity in the EQ-5D, GAD-7 and PHQ-9 models (p = 0.306,
0.479 and 0.370, respectively). Sensitivity analyses were conducted by identifying potentially high-influence
observations based on Cook’s distance, excluding these observations, and refitting the linear regression models.
The results were generally consistent with the primary analyses, with the direction and statistical significance
of the main associations retained. However, some parameter estimates varied after exclusion of high-influence
observations, suggesting that certain estimates may have been influenced by these observations and should therefore
be interpreted cautiously.

Subgroup analysis
Among the 53 transplant-eligible patients with NDMM after induction therapy, 19 had undergone ASCT and 34
had not. Subgroup comparisons were conducted descriptively to characterize differences between the two treatment
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pathway groups. The groups differed in several demographic and clinical characteristics. Patients in the ASCT group
were younger than those in the non-ASCT group (53.7 vs 59.2 years, p = 0.008) and had a longer mean disease
duration (3.3 vs 1.2 years, p < 0.001). Osteoporosis was more prevalent in the ASCT group than in the non-ASCT
group (47.4% vs 17.6%, p = 0.021). In terms of health insurance coverage, the proportion of patients with urban
resident basic medical insurance was lower in the ASCT group than in the non-ASCT group (52.6% vs 82.4%,
p = 0.021). Regarding patient-reported treatment challenges and preferences, a higher proportion of patients in
the ASCT group reported no notable treatment challenges than those in the non-ASCT group (26.3% vs 2.9%,
p = 0.034). Financial and clinical treatment challenges were more frequently reported in the non-ASCT group,
although these differences were not statistically significant. Specifically, 88.2% of non-ASCT patients reported
high treatment costs compared with 68.4% of ASCT patients, while 70.6% reported limited medical insurance
reimbursement compared with 47.4% of ASCT patients. Drug-related adverse effects and poor long-term treatment
adherence were reported by 29.4% and 11.8% of non-ASCT patients, respectively. These findings describe patients’
reported treatment experiences and preferences and were not intended to identify determinants of ASCT treatment
selection. While the mean EQ-5D utility score was higher in the ASCT group (0.918 vs 0.811), psychological
outcomes as measured by GAD-7 and PHQ-9 scores remained comparable between the two treatment pathways
(Supplementary Table 1). Given the baseline differences between the groups, including age and disease duration,
the heterogeneous clinical and treatment characteristics within the non-ASCT group, and the non-randomized
nature of treatment allocation, these subgroup findings should be interpreted as exploratory and descriptive and
should not be considered evidence of treatment effects.

Discussion
In this cross-sectional survey of transplant-eligible Chinese patients with NDMM after induction therapy, responses
to individual disease-perception items varied, with notable knowledge gaps regarding less apparent complications.
HRQoL was relatively preserved overall. Anemia was associated with lower EQ-5D utility, while progressive disease
was associated with greater anxiety and depressive symptoms. Patients in the non-ASCT group also reported
more financial and access-related treatment challenges. These findings highlight areas that may warrant greater
attention in patient education, symptom management, psychological support and the assessment of treatment-
related challenges.

The disease-perception results showed a clear contrast between greater recognition of symptomatic or visible
manifestations and lower awareness of less apparent organ involvement. Most patients recognized bone pain,
fatigue, pathological fractures, infection risk and long-term functional impairment, which is consistent with the
high prevalence of pathological fractures in the cohort and with qualitative studies showing that patients with
MM often focus on symptoms that directly disrupt daily life [11,17]. In contrast, only half of participants recog-
nized renal impairment as a disease-related risk, despite renal dysfunction being a core component of MM-related
end-organ damage. This pattern may differ from clinician-centered descriptions of MM because patients may
base their understanding of the disease primarily on experienced symptoms rather than laboratory abnormali-
ties or occult organ injury. These findings highlight the potential value of structured education that explicitly
links less apparent complications, such as renal impairment and anemia, to disease management and treatment
decisions.

The mean EQ-5D utility score of 0.849 and EQ-VAS score of 71.8 suggest better overall HRQoL than might
be expected in broader real-world MM populations, but this difference is plausible given the study design. Unlike
studies enrolling patients across disease stages, treatment lines, relapse states or frailer clinical profiles [10,11], this
cohort was restricted to transplant-eligible patients who had completed induction therapy and achieved at least
a partial response. Only patients who survived and were able to complete the survey were included in the final
analysis. Patients surveyed during acute peri-transplant recovery were also excluded. These eligibility features may
have resulted in selection toward patients with better performance status and more stable post-treatment functioning,
potentially contributing to the relatively favorable HRQoL observed in this cohort. At the same time, anemia was
the variable significantly associated with lower HRQoL in the multivariable analysis, which is consistent with prior
work emphasizing the central role of anemia-related fatigue and physical limitation in MM-related quality of life [18].
This finding suggests that routine assessment of anemia-related symptom burden and appropriate management
of hematologic abnormalities may warrant greater attention in clinical practice, particularly given the potential
contribution of anemia to patients’ perceived health status. Whether timely correction of anemia can translate
into meaningful improvements in HRQoL, however, remains to be determined in longitudinal or interventional
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studies. Differences from rehabilitation or survivorship studies may also reflect differences in instruments, timing
of assessment, symptom burden and supportive-care exposure [19].

The mental health findings also require interpretation in relation to the cohort and measurement approach.
The proportions of patients with moderate-to-severe anxiety and mild-or-greater depressive symptoms were clini-
cally meaningful, but may appear lower than reports emphasizing the broad unmet psychological needs of people
living with MM [12]. Several factors may explain this difference, including use of GAD-7 and PHQ-9 threshold-
based classifications, assessment after induction rather than at diagnosis or relapse, tertiary-center follow-up and
exclusion of patients in the acute post-ASCT period. Nevertheless, progressive disease was significantly associ-
ated with both anxiety and depressive symptoms in the multivariable analyses, which is consistent with literature
linking fear of progression, fatigue, impaired functioning and poorer global quality of life among hematologic
cancer survivors [20]. However, the logistic regression estimates were imprecise, as reflected by the wide confi-
dence intervals for moderate-to-severe anxiety and mild-or-greater depressive symptoms. Given the small num-
ber of outcome events, these estimates should be regarded as exploratory rather than as robust estimates for
clinical prediction. Nevertheless, the observed associations highlight the potential importance of psychological
screening among patients experiencing disease progression, while requiring confirmation in larger prospective
studies.

The ASCT and non-ASCT subgroup findings were exploratory and should be interpreted as patient-reported
signals rather than causal effects of transplantation. ASCT recipients were younger, had longer disease duration,
were less likely to be covered by Urban Resident Basic Medical Insurance, and were more likely to report no major
treatment challenges. Non-ASCT patients more frequently reported high treatment costs, limited reimbursement,
adverse effects or drug toxicity and poor long-term adherence. These findings describe differences in patient-
reported treatment experiences and preferences between the two treatment pathways and should not be interpreted
as evidence that these factors determined whether patients underwent ASCT. Although treatment pathway was
included as a covariate in the multivariable regression models, the clinical and treatment heterogeneity within
the non-ASCT group could not be fully accounted for given the small sample size. Published studies of ASCT
often describe an early deterioration in HRQoL during transplantation followed by recovery over time [21]. In
our study, patients surveyed within 1 year after ASCT were excluded, so the assessment likely captured a more
stable survivorship phase. In addition, baseline differences between groups, together with the small sample size,
limit the interpretability of between-group differences in PROs and preclude conclusions regarding treatment
effects.

The financial findings also differ from many Western cost-effectiveness studies, in which ASCT is often evaluated
as a clinically effective and economically favorable strategy over longer horizons [22,23]. In the present Chinese
tertiary-care cohort, however, the patient-reported barrier was not only whether ASCT is cost-effective at a system
level, but whether patients could afford upfront costs and whether insurance reimbursement was sufficient at the
point of care. This distinction may provide context for understanding why some transplant-eligible patients did
not proceed to ASCT despite guideline-supported treatment pathways and evidence that ASCT and maintenance
strategies can extend disease control [24–26], although these patient-reported treatment challenges should not be
interpreted as established determinants of treatment selection. The high frequency of reported financial burden
among non-ASCT patients is also consistent with emerging evidence that financial toxicity affects outcomes in
hematologic malignancies and may be modifiable through targeted financial-support interventions [27]. Taken
together, these findings suggest that differences between this study and published PRO studies may reflect not only
clinical status and assessment timing, but also health-system financing, reimbursement design and patient-level
affordability.

The findings of this study carry several important implications for clinical practice in transplant-eligible patients
with NDMM in China. First, structured patient education should be strengthened at the time of diagnosis and
during post-induction treatment, with particular emphasis on silent but prognostically critical complications such
as renal impairment. Improving patients’ understanding of long-term organ damage and the potential benefits
and limitations of ASCT may facilitate informed discussions and shared decision-making regarding treatment
options. Second, routine assessment of anemia-related symptom burden and timely management of hemato-
logic abnormalities may help improve HRQoL. This is particularly relevant because anemia was associated with
worse patient-perceived health status in our cohort. Third, systematic psychological assessment using brief tools
such as GAD-7 and PHQ-9 should be integrated into standard MM care, particularly for patients experienc-
ing disease progression, who appear to be at markedly elevated risk for anxiety and depressive symptoms. These
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findings underscore the potential value of early psychological assessment and supportive care, which may help
preserve treatment adherence and resilience during intensive therapy. Finally, given the substantial financial barriers
identified among non-ASCT patients, multidisciplinary care models that incorporate social work consultation
and financial counseling are warranted. At a broader level, these findings highlight the potential importance of
insurance reimbursement and financial-support mechanisms in addressing patient-reported financial challenges
and may warrant further evaluation as part of efforts to improve equitable access to guideline-recommended
care.

This study has several limitations that should be considered when interpreting the results. First, the cross-sectional
design precludes causal inference between clinical factors, such as disease progression or anemia, and observed quality
of life and psychological outcomes. Although multivariable adjustment was performed, residual confounding cannot
be excluded because relevant factors may not have been measured or adequately captured. Longitudinal studies
are required to track how these perceptions and mental health states evolve throughout the treatment continuum.
Second, the sample size was relatively small (N = 53) and limited to two tertiary hospitals in a single province, which
may restrict generalizability to the broader Chinese population, particularly patients treated in lower-tier hospitals or
rural areas with different access to care. Third, restricting the study population to patients who had achieved at least
a partial response and survived to complete the survey may have introduced selection bias. This selection may have
contributed to the relatively favorable HRQoL observed in our cohort compared with broader MM populations. In
addition, excluding patients surveyed within 1 year after ASCT may have introduced survivor bias and time-related
selection bias.This may have led to underestimation of the early adverse effects of ASCT on HRQoL and mental
health and may have made the ASCT group appear more recovered. Moreover, the ASCT and non-ASCT groups
differed in baseline characteristics, including age and disease duration, and treatment allocation was not randomized.
Accordingly, these exploratory subgroup differences should be interpreted descriptively rather than as evidence of
treatment effects. The non-ASCT group may also have comprised patients with diverse clinical and treatment
characteristics. Although treatment pathway was included as a covariate in the multivariable regression models, the
small sample size limited our ability to account more comprehensively for this within-group heterogeneity. Fourth, all
PROs were based on self-administered questionnaires, which may introduce recall or social desirability bias. Disease-
perception and treatment-challenge items were self-developed and not formally psychometrically validated, limiting
comparability with validated disease-knowledge or financial-toxicity instruments. Fifth, the regression analyses
should be interpreted cautiously given the relatively small sample size (N = 53) and limited number of outcome
events, particularly for disease progression, moderate-to-severe anxiety and depressive symptoms. The low events-
per-variable ratio in some logistic regression models may have increased the risk of overfitting and contributed to
wide confidence intervals and uncertainty in effect estimates. Diagnostic analyses of the linear regression models did
not indicate obvious violations of the assessed model assumptions, although some effect estimates varied in sensitivity
analyses excluding potentially influential observations. Therefore, these regression findings should be considered
exploratory and require validation in larger prospective cohorts. Missing data were minimal, with only one patient
lacking initial ISS stage data, while all variables included in the regression models were complete; thus, missingness
was unlikely to have materially influenced the regression estimates. Potentially unmeasured factors, including social
support, caregiver availability, treatment regimen, coping style and objective financial toxicity, may therefore have
contributed to residual confounding. Finally, although we identified perceived financial barriers, detailed objective
cost, income, reimbursement and out-of-pocket expenditure data were not collected. Future research incorporating
objective economic data alongside patient-reported financial toxicity would provide a stronger basis for health policy
recommendations.

In conclusion, transplant-eligible patients with NDMM in China showed substantial awareness of symptomatic
and visible disease manifestations, but important knowledge gaps regarding less apparent complications, such as
renal impairment, persisted. Anemia was significantly associated with lower HRQoL, while progressive disease was
associated with higher anxiety and depressive symptoms. Exploratory subgroup findings suggested that patients
who did not undergo ASCT reported greater perceived financial burden and medical insurance limitations, but
these findings should be interpreted with caution given baseline differences between groups, limited sample size
and the subjective nature of patient-reported economic measures. These findings highlight the potential value of
patient-centered care integrating psychological screening, targeted symptom management and structured disease
education, while the effectiveness of specific interventions warrants further prospective evaluation.
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Summary points

• More than a third of Chinese patients with transplant-eligible newly diagnosed multiple myeloma (NDMM) had
advanced clinical stages and pathological fractures and neurological impairment were the leading disease-related
complications.

• Patients who underwent autologous stem cell transplantation (ASCT) tended to be younger, had a longer disease
duration, and experienced a higher prevalence of osteoporosis compared with those who did not receive
transplantation.

• Patients more frequently recognized bone pain and fatigue than less apparent disease complications, while
important knowledge gaps remained regarding critical end-organ damage, particularly renal impairment.

• Fewer patients recognized bleeding and anemia as early indicators of the disease than recognized physical
symptoms such as bone pain and fatigue.

• Chinese patients with NDMM after treatment reported a relatively preserved mean EQ-5D utility score, with
anemia being the only variable significantly associated with lower health-related quality of life.

• Depressive symptoms and anxiety were prevalent in Chinese patients with NDMM after treatment, while
progressive disease was significantly associated with higher anxiety and depressive symptoms.

• Chinese patients receiving nontransplant treatments faced greater financial hurdles by reporting high treatment
costs and limited insurance reimbursement.

• Despite the differences in clinical barriers, financial strain, and baseline characteristics between the ASCT and
non-ASCT subgroups, their overall levels of anxiety and depression remained comparable regardless of which
treatment pathway they followed.
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