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Purpose: We aimed to elucidate the temporal relationship among health-related quality of life(HRQoL), emotional expressivity, and
readiness for return to work(RRTW) in patients with non—muscle-invasive bladder cancer receiving intravesical therapy.

Design: A three-wave cohort study.

Methods: In this prospective observational study, we recruited 425 patients from two tertiary hospitals between August 2022 and
January 2024. Three waves of self-reported questionnaires were administered at the start of at the start of intravesical therapy (T1,
N=412), at six months (T2, N=309), and at twelve months (T3, N=227). The main analysis was based on data from patients who
completed all three waves of the assessment. We constructed cross-lagged panel models to examine the temporal associations among
HRQoL, emotional expressivity, and RRTW.

Results: A total of 227 patients completed all three waves of assessment. Controlling for covariates such as intravesical therapy
medication, age, gender, economic income, and marital status, the results indicated a longitudinal relationship between HRQoL at T1
and T2 and emotional expressivity and RRTW at T2 and T3. Emotional expressivity at T1 and T2 was positively associated with
HRQoL and RRTW at T2 and T3. HRQoL and emotional expressivity were mutually reinforcing relationships. RRTW at T1 and T2
was positively associated with HRQoL at T2 and T3; however, this positive association disappeared after emotional expressivity was
added. Mediation analyses revealed that HRQoL at T1 was positively associated with RRTW at T3 through emotional expressivity at
T2 (standardized indirect effect=0.020, 95% bootstrap CI [0.005, 0.035]).

Conclusion: These results demonstrated that HRQoL and emotional expressivity mutually reinforced effect relationships, and both
could facilitate RRTW among non—muscle-invasive bladder cancer receiving intravesical therapy. As an observational study, these
findings identify potential targets for intervention but require confirmation in experimental designs.

Keywords: non-muscle-invasive bladder cancer, receiving intravesical therapy, readiness for return to work, health-related quality of
life, emotional expressivity

Introduction

Bladder cancer is the most common malignant tumor of the urinary system, with 70-80% of cases of non-muscle-invasive
bladder cancer (NMIBC). Notably, an increasing number of young people are being diagnosed.' Receiving intravesical
therapy is an important treatment for NMIBC, with a treatment cycle of 1-3 years.” China’s socio-demographic aging,
delayed retirement policy, and labor supply constraints have led to a growing problem of return to work (RTW) for people
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with illnesses after or during treatment, which is defined as returning to their previous or other job and undertaking the
corresponding work tasks after recovery from the disease.> For NMIBC patients who were in the workforce prior to
treatment, returning to work not only signifies successful recovery from the disease and reintegration into the family and
social environment but also reduces labor tensions to some extent, which is of great practical importance.

Franche et al* proposed the concept of readiness for return to work(RRTW) and developed the “readiness for return to
work scale(RRTWS)” to measure patients readiness to return to work, including their willingness and confidence in RTW
Franche noted that RRTW occurs throughout the transition from illness to recovery and is divided into six stages,
including the precontemplation stage, contemplation stage, action preparation stage, action stage, uncertain maintenance
stage and maintenance stage, with different stages of behavioral change representing different levels of readiness. RRTW
is the first and critical step that has a huge impact on a patient’s successful return to work. The RRTW level will influence
how quickly and when return to work occurs, so clarifying the RRTW level will allow for accurate and optimal timing of
the patient’s return to work. Currently, studies have shown that the level of RRTW in patients with cancer remains
suboptimal, indicating a significant need for intervention. Ghasempour et al® assessed 227 cancer patients and found that
68.47% of the patients were in the precontemplation stage; Petersen et al® conducted qualitative interviews with 13 breast
cancer patients and found that they could not prepare for action to return to work; Wang Liying et al’ assessed middle-
aged cancer patients and showed that 30.7% of the 212 patients who did not return to work were in the precontemplation
stage; Yang Lijun et al® assessed 158 breast cancer patients and showed that 36.7% of the patients were in the
precontemplation stage. In summary, it can be seen that RRTW is generally at a low level, therefore, identifying the
factors that promote RRTW has important theoretical and practical significance.

Emotional expressivity refers to the tendency and intensity with which individuals outwardly display their emotional
experiences through verbal and non-verbal channels.’ In the context of chronic illness and cancer care, emotional
expressivity has been recognized as a key indicator of psychological adjustment, as it facilitates social communication
and elicits supportive responses from others.'® For patients with non-muscle-invasive bladder cancer (NMIBC) under-
going intravesical therapy (eg., BCG or mitomycin C instillation), the treatment regimen typically spans 6 weeks to
several months, involving repeated hospital visits and invasive procedures. This prolonged and repetitive treatment cycle
can evoke significant emotional responses, including anxiety, embarrassment, fear of recurrence, and treatment-related
discomfort. However, unlike patients with other cancer types who may have more opportunities for spontaneous
emotional expression during clinical encounters, NMIBC patients often experience limited interaction with healthcare
providers due to the brief and procedure-focused nature of intravesical therapy sessions.'' Consequently, their emotional
concerns may remain unspoken, potentially affecting their health-related quality of life (HRQoL) and readiness to return
to work. Despite the theoretical importance of emotional expressivity in oncology settings, its role in the specific context
of intravesical therapy for NMIBC remains underexplored. Understanding how emotional expressivity interacts with
HRQoL and return-to-work readiness over time may provide valuable insights for developing targeted psychosocial
interventions for this unique patient population.

Prochaska et al'? proposed the dynamic theory “Readiness for Change Model” to describe the mental and behavioral
processes of an individual or organization in the face of change. The model aims to address motivational factors that
contribute to maintaining behavioral change, and its application to RTW emphasizes that the stages of behavioral change
in a patient’s return to work are dynamic, with different influences at different stages, and that the influences do not end
with a change in behavior. Our previous study based on the Readiness to Change Model showed that health-related
quality of life (HRQoL) and emotional expressivity of non—muscle-invasive bladder cancer receiving intravesical therapy
were influential factors in the process of returning to work.'> Meanwhile, there is ample evidence to support that
emotional expressivity and health-related quality of life are key determinants of RRTW.>'*

However, The current research has several limitations. First, most studies, including our previous research, which
mostly used cross-sectional or qualitative study designs, make it difficult to reveal the temporal relationship between
HRQoL, emotional expressivity, and RRTW. Second, the Readiness for Change Model provides a conceptual framework
that considers emotional expressivity as a key factor in RRTW, but in clinical practice, the consideration of emotional
expressivity factors is often criticized for blaming the patient for the failure to return to work.'> Although ample evidence
supports emotional expressivity as a key determinant of RRTW, there has been no systematic investigation into the
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changes in emotional expressivity during the treatment cycle. Therefore, these pieces of evidence have limited help in
addressing patients’ psychological distress and RRTW. Third, most studies focus on patients’ postoperative recovery and
on patients receiving regular outpatient receiving intravesical therapy, which may vary the correlation among factors.We
used a longitudinal design to explore the temporal relationship between HRQoL, emotional expressivity, and RRTW in
patients with receiving intravesical therapy. Cross-lagged panel modeling (CLPM) has been shown in many studies to
have good utility in testing the interaction effects of variables in studies with longitudinal designs, as well as being an
effective tool for testing possible bidirectional time correlations between different variables while also supporting
mediation factor analysis.'® Given the repetitive, outpatient nature of intravesical therapy for NMIBC—which involves
brief, procedure-focused visits that may limit spontaneous emotional interaction with healthcare providers—a patient’s
RRTW may be even more pessimistic.we hypothesized that there is an interrelationship between HRQoL and RRTW, and
emotional expressivity would play a critical role in maintaining psychosocial resources and facilitating readiness to return

to work over the 12-month treatment cycle.

Methods

Participants

A prospective observational study design was used. Patients receiving outpatient receiving intravesical therapy who were
treated in two tertiary hospitals from August 2022 to January 2024, Study protocol was approved by the Ethics
Committee (2024394). Inclusion criteria: (1) histopathology of non-muscle invasive bladder cancer and in accordance
with the risk categories and treatment guideline recommendations of the expert consensus on receiving intravesical
therapy (2021edition); (2) 18 years<age< 65years; at work prior to the procedure; (3) receiving intravesical therapy
medication prescription of BCG or mitomycin C; (4) patients were voluntarily enrolled and family members or patients
signed an informed consent form; and (5) ability to read, write, or articulate clearly. Exclusion criteria: (1) combined
other malignant tumors; (2) pregnancy; and (3) post-urethral reconstruction or bladder mobility syndrome or severe
urinary incontinence.425patients were initially enrolled, 412 completed the baseline assessment (T1), and 227 completed
all three waves (T3).

Receiving Intravesical Therapy Procedure

The receiving intravesical therapy procedure was performed on an outpatient basis after long-term prescription by the
medical team; an immediate receiving intravesical therapy procedure was performed in NMIBC patients within 24 hours
after electrodesiccation, and the first induction receiving intravesical therapy procedure was performed on an outpatient
basis after one month of discharge, once/week for a period of 8 weeks. The maintenance receiving intravesical therapy
procedure was performed once per month for a period of 12-36 months. The bladder was emptied before receiving
intravesical therapy, and the drug was solubilized and injected into the bladder through a disposable catheter, retained for
2 h, excreted, and subjected to uniform chemical treatment. Patients were rechecked for cystoscopy every 6 months to
ensure that the treatment was effective and safe,and adverse events were recorded by the nursing staff using the Common
Terminology Criteria for Adverse Events (CTCAE criteria).!” Disease health management counseling was provided at
outpatient follow-up visits in addition to urology specialty counseling, which included postoperative home medication
instruction and nursing care for NIBMIC patients as well as physical relaxation exercises and rehabilitation instruction

during receiving intravesical therapy.

Tools

General Information Questionnaire

A questionnaire designed by our research team was collected, including gender, age, education, chronic diseases
(hypertension, diabetes, COPD, cerebral blood disease, etc)., body mass index (BMI), tumor staging, economic income,

irrigation medication, surgical method, resection of lymph nodes, and marital status.
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The MOS Item Short from Health Survey

HRQoL was measured using The MOS item short form health survey (SF-36) compiled by the Boston Health Research
Institute in the U.S,"® which has been widely used in studies on HRQoL evaluation in cancer populations. The SF-36 is
a well-established instrument with demonstrated reliability and validity for assessing HRQoL in cancer patients inter-
nationally. It consists of 26 items measuring eight dimensions: physical functioning, bodily pain, general health, vitality,
social functioning, role-physical, role-emotional, and mental health. Total scores range from 0—100, with higher scores
reflecting better HRQoL. In the present study, the SF-36 exhibited excellent construct reliability and validity at all three
time points (Table 1).

The Berkeley Expressivity Questionnaire

Emotional expressivity was measured using the Berkeley Expressivity Questionnaire (BEQ) developed by Gross et al'’
1995 and was used to assess the nature of the content and intensity of emotional expressivity. The BEQ has been
translated and culturally adapted by the Chinese scholars Zhao Xin et al*® to form a Chinese version. It consists of 16
items in five dimensions: positive emotion expression, negative emotion expression, positive emotion expression
intensity, negative emotion expression intensity, and negative emotion suppression. A 7-point Likert scale was used,
with scores ranging from 1 to 7 from “not at all conforming” to “fully conforming”, and three items were reverse-scored.
The total score was 16—112, with higher scores indicating a greater emotional expressivity. The scale in this study has
excellent structural reliability and validity at all three time points (Table 1).

Readiness for Return to Work Scale

RRTW was measured using the Readiness for Return to Work Scale (RRTWS) designed by Franche et al* which was
used to assess the readiness of cancer patients before and after work and has been translated and culturally adapted by
Chinese scholars by Cao Huili et al*' to form a Chinese version in 2018. The scale is divided into two parts: the not
returned to work part including the pre-contemplation stage, contemplation stage, action preparation stage, and action
stage, and returned to work part including uncertain maintenance stage and maintenance stage. It consists of 22 items
across six dimensions. A 5-point Likert scale was used, in which items 7 and 21 were reverse scored, the mean scores of
the items in each dimension were calculated, and the dimension with the highest mean score indicated the stage in which
the patient was at in terms of readiness for return to work. The higher the stage, the better is the patient’s readiness for
return to work. The scale in this study had excellent structural reliability and validity at all three time points (Table 1).

Table | Self-Report Questionnaire Reliability and Validity Tests at Three
Waves of Assessment

Variable | Cronbach’s Alpha | y2/df | CFI TLI | RMSEA | SRMR
SF-36

TI 0.921 3.280 | 0.921 | 0.908 0.088 0.036
T2 0.952 3461 | 0943 | 0.932 0.082 0.038
T3 0.944 3.902 | 0932 | 0911 0.083 0.041
BEQ

Tl 0.817 5.336 | 0.901 | 0.843 0.108 0.120
T2 0.788 5.239 | 0.908 | 0.856 0.119 0.131
T3 0.849 6.078 | 0.928 | 0.834 0.109 0.132
RRTWS

TI 0.901 3.980 | 0.922 | 0.889 0.093 0.040
T2 0.906 3.951 | 0.929 | 0.902 0.092 0.049
T3 0.889 5.780 | 0.935 | 0.934 0.120 0.036

Note: SF-36:The MOS item short from health survey.
Abbreviations: BEQ, berkeleyexpressivity questionnaire; RRTWS, readiness for return to work scale.
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Procedures

A dedicated patient recruitment team was established to ensure consistent and accurate screening. The team comprised
six members: a nurse manager, three charge nurses, an auxiliary nurse from the oncology clinic, and a volunteer who had
achieved good symptom control following bladder cancer surgery. A nursing administrator provided overall guidance and
quality control throughout the study.

The recruitment process proceeded as follows. First, a recruiter conducted a brief, structured conversation with each
potential participant to assess initial eligibility. For those who met the preliminary criteria, the recruiter explained the
study in detail, including its purpose, the informed consent process, and the voluntary nature of participation. Eligible
patients were then asked to complete a short demographic questionnaire designed by the research team. Additionally, the
recruiter assessed the patient’s functional status using the Karnofsky Performance Status (KPS) scale to document pre-
enrollment performance scores.

Baseline clinical characteristics were subsequently extracted from the electronic medical record system. Health-
related quality of life (HRQoL), readiness to return to work (RRTW), and emotional expressivity were assessed at three
time points: at the start of intravesical therapy (T1), at six months (T2), and at twelve months (T3). All assessments were
conducted in a private room in the outpatient clinic by a fixed, trained assessor. To ensure data accuracy, the assessor
verified the patient’s treatment timeline before each questionnaire session. Patients were reminded at each visit that
participation was voluntary and that they could withdraw at any time without consequence. All assessors received
specialized training in oncology nursing and the study methodology.

Statistical Analysis

The issue of missing data was addressed in two stages. We examined the missing data mechanism using Little’s MCAR
test.”? The result was not statistically significant (x°=216.870, df=216, p=0.781), indicating that the data were missing
completely at random. Although this supports the use of complete case analysis (CCA),** the high attrition rate at T3
(45.01%) exceeded the 40% threshold recommended for longitudinal studies.>* Therefore, for our primary analysis, we
included only the 227 participants with complete data across all three waves.To validate the stability of our model, we
conducted supplementary analyses using maximum likelihood estimation (MLE) and full-information maximum like-
lihood (FIML) on the broader sample of 412 participants who completed at least one assessment. The consistency of
results across these methods would support the robustness of our conclusions.

For the Readiness for Return to Work Scale (RRTWS), we followed the developers’ guidelinesby calculating
dimension-specific mean scores and assigning the stage with the highest mean score as the patient’s current readiness
stage. For longitudinal analysis, stages were coded 1 through 6 (1=precontemplation, 6=proactive maintenance). While
these stages represent an ordinal progression, previous research has supported treating them as a continuous measure of
readiness trajectory, assuming that movement through stages reflects increasing readiness. To test the robustness of this
assumption, we conducted sensitivity analyses using ordinal logistic regression for key pathways, which yielded
consistent results.All statistical analyses were performed using SPSS 26.0 and Mplus 8.3 software, with a two-tailed
significance level of p<0.05.

Step I: Preliminary Analyses and Covariate Selection

First, descriptive statistics were calculated for all main study variables. To identify potential covariates, we compared baseline
characteristics between patients who completed all three assessments (follow-up group) and those who dropped out (dropout
group). Statistically significant differences were observed for irrigation medication, gender, age, economic income, and marital
status (p<0.05). These variables were therefore included as covariates in subsequent analyses. In contrast, no significant
differences were found between groups for baseline HRQoL, RRTW, or emotional expressivity (p>0.05).

Step 2: Longitudinal Measurement Invariance and Cross-Lagged Panel Modeling

Prior to hypothesis testing, we assessed longitudinal measurement invariance for all main variables using confirmatory
factor analysis (CFA) in Mplus 8.3. This step ensured that the constructs were measured consistently across the three time
points. We then constructed a series of cross-lagged panel models (CLPM) to examine the temporal relationships among
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HRQoL, emotional expressivity, and RRTW. Model 1 tested the bidirectional associations between HRQoL and RRTW.
Model 2 incorporated emotional expressivity to examine the full three-variable dynamic. Both models included auto-
regressive paths (to assess stability of each variable over time) and cross-lagged paths (to examine predictive associations
between different variables across time points).

Step 3: Model Selection, Mediation Testing, and Model Fit

To identify the most parsimonious and well-fitting model, we compared four competing models for each analysis: (M1) an
unconstrained baseline model; (M2) a model with constrained autoregressive paths (time-invariant stability); (M3) a model
with constrained cross-lagged paths (time-invariant cross-lagged effects); and (M4) a fully constrained model with both
autoregressive and cross-lagged paths constrained to be equal across time.After selecting the optimal model, we tested
indirect effects using bootstrapping with 5,000 resamples. A mediating effect was considered statistically significant if the
95% bias-corrected bootstrap confidence interval for the indirect effect did not include zero.Model fit was evaluated using
multiple indices: the chi-square statistic (x*) and its degrees of freedom (df), the comparative fit index (CFI), the Tucker-
Lewis index (TLI), the root mean square error of approximation (RMSEA), and the standardized root mean square residual
(SRMR).» Acceptable model fit was defined as CFI and TLI >0.90, RMSEA <0.08, and SRMR<0.08.

Result

Baseline Characteristics and Comparison Between Follow-Up and Drop-Out Groups
A total of 425 patients were enrolled at baseline. Of these, 412 completed the initial assessment (T1), and 227 completed all
three waves of data collection (T3), yielding a final analytic sample comprising 55.1% of the original cohort. As shown in
Table 2, significant differences were observed between patients who completed all assessments (follow-up group) and those
who dropped out (drop-out group) with respect to intravesical therapy medication, gender, age, economic income, and
marital status (p<0.05). Accordingly, these variables were controlled for in all subsequent analyses.

Table 2 Comparison of Baseline Characteristics Between the Follow-Up Group and
the Drop-Out Group

Variable Follow-Up Group | Drop-out Group p

Number [n (%)] 227 (55.10) 185 (44.90) 0.123

Age [Year M (IQR)] 58 (55-62) 59 (57-62) 0.019

Gender [n(%)] 0.035

Male 171 (75.33) 130 (70.27)

Female 56 (24.67) 55 (29.73)

KPS[%M(IQR)] 80 (70-80) 80 (70-80) 0.051

BMI (kg/m?)[M(IQR)] 26 (22-29) 25 (21-28) 0.741

BMI (kg/m?)=30[n(%)] 26 (11.5) 20 (10.8) 0.834

Cardiovascular disease[n(%)] 97 (42.7) 78 (42.2) 0.906

Diabetes[n(%)] 15 (6.6) 12 (6.5) 0.963

Economic income[n(%)] 0.043

Low 98 (45.17) 92 (49.73)

Middle 95 (41.85) 75 (40.54)

High 34 (13.08) 18 (9.73)

Intravesical therapy medication[n(%)] 0.026

BCG vaccine 179 (78.85) 140 (75.67)

Mitomycin ¢ 48 (21.15) 45 (24.33)

HRQOL at Tl(s) x £ 64.24+16.91 59.68+15.88 0.364
(Continued)
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Table 2 (Continued).

Variable Follow-Up Group | Drop-out Group P
RRTW at TI[n(%)] 0.561
Precontemplation stage 170 (74.90) 144 (77.84)
Contemplation stage 39 (17.19) 33 (17.84)

Action preparation stage 18 (7.91) 8(4.32)

Action stage 0(0.00) 0(0.00)

Uncertain maintenance stage 0(0.00) 0(0.00)

Proactively maintain stage 0(0.00) 0(0.00)

Emotional self disclosure at T1 ¥ £ s 71.59+21.24 68.76x18.49 0.167
Marital status 0.021
Having a spouse 196 (86.34) 164 (88.65)

No spouse 31 (13.66) 21 (11.35)

Notes: All patients had non-muscle-invasive bladder cancer (stages Ta, Tl, or CIS) confirmed by histo-
pathology, consistent with the inclusion criteria.All percentages are calculated within each group based on
the total N (follow-up group: 227; drop-out group: 185). N=227.

Abbreviations: IQR, quartile range; HRQolL, health-related quality of life; BMI, body mass index; RRTW,
readiness for return to work.

Descriptive Statistics and Partial Correlations for Main Study Variables

Descriptive statistics showed that the main observed variables gradually improved over time (p=0.024, 0.031, 0.090)
(Table 3). After controlling for irrigation medication, age, gender, economic income, and marital status, partial correla-
tion analyses were conducted. All correlations were significantly positive, except for the correlation between RRTW at
T1 and emotional expressivity at T2 and T3, and the correlation between HRQoL at T1 and RRTW at T2 (Table 4).

Longitudinal Measurement Invariance of Main Observed Variables

Confirmatory factor analysis (CFA) was conducted to test longitudinal measurement invariance for HRQoL, emotional
expressivity, and RRTW across the three assessment waves. As shown in Table 5, all models demonstrated good fit to the
data. Configural and metric invariance were established for all three measures, as indicated by changes in CFI (JACFI|<0.02)
and RMSEA (JARMSEA|<0.02) that fell within acceptable thresholds. These results confirm that the factor structures and
factor loadings remained stable over time, supporting the comparability of construct measurement across T1, T2, and T3.

Vertical Correlation Between HRQoL, RRTW and Emotional Expressivity
HRQoL and RRTW. A cross-lagged panel model examining bidirectional associations between HRQoL and RRTW was
tested, controlling for intravesical therapy medication, age, gender, economic income, and marital status. Based on model fit

Table 3 Descriptive Statistics of Main Observed Variables

Variable TI T2 T3 P
HRQoL X £ 64.24+1691 | 7421£19.24 | 77.65x18.76 | 0.024
Emotional expressivity X £5 | 71.59+21.24 | 79.46+18.88 | 82.37£18.56 | 0.03I
RRTWI[n(%)] 0.090
Precontemplation stage 170 (74.90) 89 (39.21) 46 (20.26)
Contemplation stage 39 (17.19) 70 (30.84) 51 (22.48)

Action preparation stage 18 (7.91) 38 (16.74) 67 (29.52)

Action stage 0(0.00) 19 (8.37) 47 (20.70)
Uncertain maintenance stage 0(0.00) 10 (4.42) 9 (3.96)
Proactively maintain stage 0(0.00) 1 (0.44) 7 (3.08)

Notes: N=227.

Abbreviations: HRQoL, health-related quality of life; RRTW, readiness for return to work.
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Table 4 Partial Correlation Among Main Observed Variables

Variable 1 2 3 4 5 6 7 8 9
I.TI HRQOL |

2.T2 HRQOL 0.56++* |

3.T3 HRQOL 0.41%F% | 0.52%% |

4.T| emotional expressivity | 0.46%%F | 0.42%F | 0.3** |
5.T2 emotional expressivity | 0.35%F | 0.57%% | 0.38%** | .55%k* |
6.T3 emotional expressivity | 0.21% | 0.37#FF | 0.37%F | 0.44%F | 0.56%+F |

7.T1 RRTW 0.37%%F | 0.29* 0.24* 0.29% 0.05 0.01 I
8.T2 RRTW 0.19 0.42%%% | 0.29* 0.26* 0.29* 0.25% 0.25* |
9.T3 RRTW 0.34%F | 0.47+% | 0.46%% | 0.25% 0.30%F | 0.41%% | 0.30%F | 0.41%FF | |

Note: N=227.%p<0.05; **p<0.01; ***p<0.001.
Abbreviations: HRQoL, health-related quality of life; RRTW, readiness for return to work.

Table 5 Model Fit Statistics for Longitudinal Measurement Invariance

Variable Model Fit %2 df CFI TLI RMSEA SRMR | ACFI | ARMSEA
HRQolL Configural invariance | 1042.789 | 556 | 0.902 | 0.889 | 0.050(0.025,0.055) | 0.102 NA NA
Metric invariance 1089.731 | 578 | 0.897 | 0.887 | 0.050(0.046,0.055) | O.I11 | —0.009 0
Emotional expressivity | Configural invariance | 1406.978 | 587 | 0.909 | 0.902 | 0.063(0.059,0.067) | 0.095 NA NA
Metric invariance 1390.562 | 608 | 0.913 | 0.910 | 0.061(0.056,0.065) | 0.097 0.004 0.002
RRTW Configural invariance | 4076.689 | 2060 | 0.905 | 0.901 | 0.053(0.050,0.055) | 0.107 NA NA
Metric invariance 4129.149 | 2102 | 0.904 | 0.902 | 0.052(0.050,0.055) | 0.108 | —0.001 0.001
Note: N=227.

Abbreviations: HRQoL, health-related quality of life; RRTW, readiness for return to work; NA, No numerical value.

comparisons, the fully constrained model (M4a) was selected as the most parsimonious (Table 6). As shown in Figure 1,
significant bidirectional cross-lagged paths were observed: HRQoL at T1 and T2 positively predicted RRTW at T2 and T3,
respectively, and RRTW at T1 and T2 positively predicted HRQoL at T2 and T3, respectively (all p<0.05).Full Model with
Emotional Expressivity. When emotional expressivity was added to the model, the fully constrained model (M4b) again
provided the best fit (Table 6). As illustrated in Figure 2, the bidirectional associations between HRQoL and RRTW
remained significant. Furthermore, emotional expressivity at T1 and T2 showed significant positive associations with
RRTW at T2 and T3, respectively (both p<0.05). According to standardized guidance estimates and 95% confidence
intervals, a mediating effect of emotional expressivity at T2 exists between HRQoL at T1 and RRTW at T3 ($=0.020, 95%
bootstrap CI[0.005, 0.035]).To assess the robustness of our findings to the continuous treatment of RRTW stages, we re-
estimated the key mediation pathway using ordinal logistic regression with RRTW at T3 as an ordinal outcome. The pattern
of results remained consistent, with a significant indirect effect of HRQoL at T1 through emotional expressivity at T2 on
RRTW at T3 (OR=1.12, 95% CI [1.03, 1.22]), supporting the validity of our primary analysis.

Validation of Cross-Lagged Panel Model for Main Observational Variables

A sensitivity analysis was conducted using the full sample (N=412) with maximum likelihood and full information
maximum likelihood estimation to validate the robustness of our primary findings (N=227). As shown in Table 7 and
Figure 3, the cross-lagged panel models demonstrated good fit. The mediating effect of T2 emotional expressivity on the
relationship between T1 HRQoL and T3 RRTW was confirmed (standardized indirect effect=0.019, 95% CI [0.004,
0.033]). Additionally, the bidirectional associations between emotional expressivity and HRQoL observed in the primary
analysis were replicated, supporting the stability of these findings.
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Table 6 Comparison of Different Cross-Lagged Panel Models Constructed with Main Observational Variables

Cross-Lagged Panel Models of HRQoL and RRTW

Model %2(df) CFI TLI | SRMR RMSEA/90% CI ACFI ARMSEA
Mla 24.026(14) | 0.968 | 0.899 | 0.037 0.046[0.004-0.074] NA NA
M2a 29.970(16) | 0.959 | 0.885 | 0.043 0.049[0.020-0.077] —0.011 0.004
M3a 25.965(16) | 0.970 | 0.917 | 0.037 0.042[0.000-0.071] 0.011 —0.007
M4a 30.720(18) | 0.968 | 0.919 | 0.041 0.045[0.000-0.067] —0.002 0.003
Cross-lagged panel models of HRQoL, emotional expressivity and RRTW
Mlb 28.325(19) | 0.998 | 0.949 | 0.028 0.037[0.000-0.064] NA NA
M2b 24.688(22) | 0.984 | 0.940 | 0.035 0.041[0.008-0.065] —0.014 0.004
M3b 33.319(25) | 0.989 | 0.965 | 0.032 0.031[0.000-0.056] 0.005 —-0.010
M4b 38.119(28) | 0.987 | 0.962 | 0.031 0.032[0.00-0.056] —0.002 0.001
Cross-lagged panel models of HRQoL and RRTW Cross-lagged panel models of HRQoL, emotional expressivity and
RRTW
Model Comparison %2 df P Model Comparison %2 df p
M2avsMla 5.194 2 0.074 M2bvsMIb 5471 3 0.140
M3avsMla 2014 2 0.365 M3bvsMIb 4.982 6 0.546
M4avsMla 6.319 4 0.177 M4bvsMI1b 9.406 9 0.401
M4avsM2a 0.944 2 0.624 M4bvsM2b 3.500 6 0.744
M4avsM3a 4.113 2 0.128 M4bvsM3b 4.289 3 0.232

Notes: N=227; MI: unconstrained baseline models; M2: the time-invariant model with constrained autoregressive paths; M3: the time-invariant model with constrained
cross-lagged paths; M4: Constrained Autoregressive and Cross-Lagged Paths Time Invariant Model; a: Cross-lagged panel model of HRQoL and RRTW; b: Cross-lagged panel
model of HRQoL, emotional expressivity and RRTW; NA: no numerical value.

Discussion

This longitudinal study examined the temporal relationships among health-related quality of life (HRQoL), emotional
expressivity, and readiness to return to work (RRTW) in patients receiving intravesical therapy for non-muscle-invasive
bladder cancer. The main findings were fourfold: (1) HRQoL and RRTW showed significant longitudinal associations,
with HRQoL indirectly linked to RRTW through the mediating role of emotional expressivity; (2) emotional expressivity
demonstrated consistent positive associations with subsequent RRTW; (3) HRQoL and emotional expressivity exhibited
bidirectional longitudinal associations, suggesting a mutually reinforcing dynamic; and (4) the positive association
between RRTW and later HRQoL observed in the bivariate model was attenuated after accounting for emotional
expressivity, indicating that emotional expressivity may play an important role in this relationship. Collectively, these

! T2 T3
HRQoL HRQoL HRQoL
0.26*** 037%
047+ 0.37*** -
0.19** 0.09*
RRTW ]Lo_ym RRTW ]Lolzlyn RRTW

Figure | Model 4a: Cross-lagged panel model of HRQoL and RRTW: N=227;*p<0.05;**p<0.01;**p<0.001; the dashed line represents insignificant paths, whereas the solid
line represents significant paths that are important.
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Figure 2 Model 4b: Cross-lagged panel model of HRQoL, emotional expressivity and RRTW: N=227;%p<0.05;*p<0.01;***p<0.001; the dashed line represents insignificant
paths, whereas the solid line represents significant paths that are important.

findings suggest that HRQoL and emotional expressivity may jointly facilitate improvements in RRTW over time. The
results extend our team’s prior cross-sectional and qualitative work by clarifying the temporal directionality of these
associations, and may inform the development of both short-term and long-term supportive interventions aimed at
enhancing RRTW in this population.It is important to emphasize that, despite the longitudinal design, this study remains
observational. The associations identified, while temporally ordered, do not imply causality. The term “predict” is used in
a statistical sense to refer to longitudinal associations, not to assert deterministic causal effects.

HRQoL Showed a Positive Longitudinal Association with Subsequent RRTW

Systematic assessment of health-related quality of life (HRQoL) using standardized self-report instruments has become
a cornerstone of clinical oncology practice and a key indicator of treatment outcomes in cancer patients.”® According to the
“Readiness for Change Model” in the field of health promotion, patients with RRTW may benefit from HRQoL; in this
study, HRQoL at T1 and T2 was positively correlated with RRTW directly at T2 and T3, respectively (»<0.001,<0.01).
Patients with higher HRQoL have a more objective and positive view of early recovery from illness and will be more
willing to return to work in the later stage.A study on the burden of cancer symptoms in China showed that HRQoL is the
main predictor of patients’ ability to withstand sudden stress, stress resistance and health outcomes.?” Therefore, further
strengthening the recovery of daily activity ability in non—muscle-invasive bladder cancer receiving intravesical therapy

Table 7 Comparison of Different Cross-Lagged Panel Models Constructed with the
Main Observational Variables Including All Patients

Model x2(df) CFI TLI | SRMR | RMSEA/90% CI ACFl | ARMSEA

Mlc 15.824(12) | 0.998 | 0.989 | 0.034 | 0.014[0.000-0.031] NA NA
M2c 24.032(15) | 0.995 | 0.979 | 0.027 | 0.019[0.000-0.033] | —0.003 0.005
M3c 18.201(18) | 1.000 | 1.000 | 0.032 | 0.003[0.000-0.022] | 0.005 —0.016

M4c 27.110(21) | 0.997 | 0.990 | 0.034 | 0.014[0.000-0.027] | —0.002 0.001

Notes: MI: unconstrained baseline model; M2: Time invariant model for constraining autoregressive paths; M3:
Time invariant model for constraining cross lagged paths; M4: Time invariant model for constrained autoregres-
sion and cross lagged paths; c: Cross-lagged panel model of HRQoL, emotional expressivity and RRTW; NA: No
numerical value. All models based on N=412 using full information maximum likelihood estimation.
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Figure 3 Model 4c: Cross-lagged panel model of HRQoL, emotional expressivity and RRTW: N=412;*p<0.05;**p<0.01;**p<0.001; the dashed line represents insignificant
paths, whereas the solid line represents significant paths that are important.

and reducing the factors that affect HRQoL may be an effective choice to improve patients” RRTW. It is necessary to fully
recognize the positive effect of HRQoL on RRTW, develop targeted support programs to promote the improvement of
HRQoL for non—muscle-invasive bladder cancer receiving intravesical therapy, such as increased education and policy
advocacy, taking initiative, and increasing patient utilization of social support to maintain HRQoL in a more stable state as
much as possible,guide patients in self-regulation and physical and mental management, and allow non—muscle-invasive

bladder cancer receiving intravesical therapy to return to life and return to work in a gradual manner.

Emotional Expressivity Was Positively Associated with Subsequent RRTW Directly

Emotional expressivity, as measured by the BEQ, reflects the outward manifestation of emotional states. In the context of
repeated, brief clinical encounters for intravesical instillation, the ability to visibly express emotions may serve as an
important signal to healthcare providers and family members, facilitating timely supportive interventions and social
connection. There is a great conflict between the high level of perfectionism in the appearance of non-muscle-invasive
bladder cancer receiving intravesical therapy and the changes in physical and appearance images caused by the side
effects of receiving intravesical therapy medications.”® Patients with a higher interest in emotional expressivity are more
willing to participate in social activities, broaden the platform for external communication and promote patients to
maintain a positive attitude towards life.In this study, emotional expressivity at T1 and T2 was positively correlated with
RRTW at T2 and T3, respectively (p<0.05,<0.01). For NMIBC patients facing frequent clinic visits for intravesical
instillations, the ability to express emotions during these brief encounters may be particularly crucial. Unlike patients
with other cancer types who may have extended consultations, NMIBC patients often have limited time with providers,
making the quality of emotional expression during these interactions potentially more impactful for maintaining social
connections and facilitating RRTW.Especially in Chinese culture, emotional expressivity often implies seeking help from
society; thus, it helps non-muscle-invasive bladder cancer receiving intravesical therapy establish emotional connections
with others, enabling them to receive more encouragement and feedback. It is worth noting that some studies have shown
that non—muscle-invasive bladder cancer receiving intravesical therapy may suffer from severe psychological stress due
to passive disclosure of their emotions, such as feeling discriminated against, disrespected by others, and rejected by
mainstream society.?’ Therefore, it is important to provide necessary measures to help non-muscle-invasive bladder
cancer receiving intravesical therapy reduce or eliminate shame, such as actively generating emotional empathy in
communication with patients to reduce their sense of isolation and to induce patients to actively vent their negative

emotions, so as to enable them to develop a new sense of self-identity and improve their RRTW.
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Emotional Expressivity and HRQoL Demonstrated Bidirectional Longitudinal

Associations, Suggesting a Mutually Reinforcing Relationship

Emotional expressivity and health are two major aspects of human existence that constantly interact.’® In this study,
emotional expressivity was a direct positive predictor of HRQoL. Patients with NMIBC undergoing intravesical therapy
face a range of socioeconomic challenges; the ability to express emotions outwardly may help alleviate psychological
burden and facilitate adaptive coping.emotional expressivity intervention to improve patient HRQoL outcomes may have

more important practical significance.Yang YL et al’'

found that encouraging bladder cancer patients to write down their
own lives how they are coping with cancer can promote positive responses to the symptomatic experience of cancer.It
helps healthcare professionals to recognize patients’ specific concerns early, stimulates the expression of positive
emotions, and helps patients to develop positive cognitions, which can lead to an increase in HRQoL.In this study,
HRQoL also was a direct positive predictor of emotional expressivity, and the Readiness to Change Model in health
promotion suggests that patients with better HRQoL are more willing to share their recovery experiences with others. In
traditional Chinese thinking, people tend to “report the good news but not the bad news” to family and friends, when
patients with good HRQoL are more willing to use active emotion regulation strategies, while patients with poor HRQoL
tend to use deactivation strategies of emotion suppression, and are uncomfortable to actively talk about it.** The 12-
month treatment cycle involving repeated catheterizations and drug instillations can evoke significant embarrassment,
anxiety, and physical discomfort. In this context, emotional expressivity may serve as a valuable coping mechanism,
allowing patients to communicate their distress and receive empathetic responses from both providers and family
members.Therefore, the mutually reinforcing correlation between emotional expressivity and HRQoL discovered in
this study may serve as a theoretical guide for making preliminary predictions about patients’ health outcomes and
emotional expressivity, especially since emotional expressivity interventions are increasingly proving to be simple and
effective in fostering physical and mental development, and levels of emotional expressivity can be considered an
indicator of the effectiveness of psychological interventions or mental health status, which may improve non—muscle-
invasive bladder cancer receiving intravesical therapy’ HRQoL.

HRQoL Showed an Indirect Longitudinal Association with RRTW Through Emotional
Expressivity, Consistent with a Mediating Pathway

HRQoL is a multidimensional concept that involves aspects such as an individual’s physiological, psychological, and social
functioning. In our previous research, we reported a bidirectional predictive relationship between HRQoL and emotional
expressivity.'? In the mediating pathway analysis, emotional expressivity at T2 had a mediating effect on HRQoL at T1 and
RTW at T3. Although the standardized indirect effect of 0.020 is small in magnitude according to conventional guidelines,
the narrow confidence interval [0.005, 0.035] indicates precision of the estimate. This finding suggests that even modest
improvements in emotional expressivity may contribute meaningfully to readiness for return to work over time, particularly
when considered in the context of a 12-month treatment cycle.One possible explanation is that patients’ better self-reported
HRQoL had a motivating effect on their desire to express their emotions, and those with a gopod HRQoL report were more
likely to believe that their emotions would be accepted and acknowledged by the listener. In addition, emotional
expressivity can help alleviate the psychological distress caused by the illness, facilitate patients’ reassessment of the
illness treatment experience, and complete the reconstruction of their self-perceptions, a virtuous cycle that can help
improve patients’ RTW. It has been suggested that helping patients maintain a healthy psychological and physiological state
can promote emotional expressivity, which can serve as a positive incentive to enhance patients’ confidence in returning to
work.*® Notably, RRTW had a significant predictive effect on HRQoL in the first model, but the predictive effect of RRTW
on HRQoL disappeared when the second model was constructed with the addition of emotional expressivity. One possible
interpretation of the attenuated association between RRTW and subsequent HRQoL after including emotional expressivity
is that these dynamics may be more complex than initially hypothesized. It is possible that patients with higher RRTW
temporarily increase their emotional expression, but the sustainability of this pattern may depend on interpersonal
responses. As a hypothesis for future research, it could be explored whether prolonged or intense emotional expression
might, under some circumstances, lead to listener fatigue or reduced empathic engagement, potentially diminishing the
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benefits for the patient’s subsequent HRQoL.** However, our data do not directly test interpersonal dynamics, and this
interpretation remains speculative. Further studies incorporating dyadic data from patients and their support persons are
needed to examine these potential mechanisms. In clinical practice, it is important to enhance patients’ awareness of
HRQoL and develop their emotional expressivity skills. This can be achieved by improving patients’ knowledge of
intravesical therapy and fostering a better understanding of the disease. Additionally, strengthening verbal communication
skills may enable patients to more effectively express their feelings about the traumatic aspects of their illness. Guiding
patients to positively articulate their mental activities and emotions throughout the intravesical therapy cycle may be critical
for developing targeted interventions to improve RRTW.

Mechanistic Pathway Linking HRQoL, Emotional Expressivity, and RRTW

The mediating role of emotional expressivity between HRQoL and RRTW can be understood through a sequential
mechanism grounded in cognitive adaptation theory and the readiness for change model.'>* It is important to emphasize
that this mechanistic pathway, while theoretically grounded, represents a conceptual model derived from observational
data. Experimental or intervention studies are needed to test whether manipulating these variables indeed produces the
hypothesized effects. First, adequate HRQoL provides the foundational psychological safety, physical energy, and social
reserves necessary for emotional expression, enabling patients to move beyond survival mode toward active engagement
with their emotional experiences. Second, when patients disclose their emotions, they engage in linguistic processing that
reduces neurobiological threat responses, while simultaneously receiving empathic feedback that challenges maladaptive
cognitions (eg., “I am a burden”, “I will never work again™)1.>® Third, this disclosure mobilizes social support networks,
eliciting emotional reassurance, practical advice about workplace reintegration, and modeling of successful return-to-
work experiences. Finally, these resources coalesce into enhanced self-efficacy, reduced stigma, and realistic expectations
—the core components of readiness for return to workl.>” This mechanistic explanation transforms the statistical
mediation finding into actionable clinical insights: interventions should not merely encourage disclosure in isolation,
but rather create conditions where HRQoL is sufficient to support disclosure, and where listeners are trained to provide
the specific responses that facilitate cognitive restructuring and self-efficacy development.

Theoretical and Practical Implications

This study emphasizes the importance of HRQoL and emotional expressivity in RRTW, further enriching our team’s
previous research on the return to work of patients with receiving intravesical therapy. Theoretically, RRTW is a long-
term functional outcome that can gradually improve over time during the receiving intravesical therapy cycle. In the long
run, emotional expressivity may enhance the development of close, trust-based relationships with others, thereby
supporting patients’ HRQoL and RRTW. From a practical standpoint, helping patients maintain good HRQoL and
encouraging emotional expressivity may be mutually reinforcing, with both processes contributing to improved RRTW.
Rather than relying on general encouragement, healthcare providers can implement the following specific, actionable
strategies:(Peer support groups:Establish structured, professionally facilitated peer support programs where patients
with similar experiences (eg., those undergoing receiving intravesical therapy) can share their feelings, concerns, and
coping strategies. Such groups normalize emotional expression, reduce isolation, and provide real-life models of
successful work reintegration.”® Hospitals can collaborate with patient organizations to organize regular in-person or
online group sessions.@Expressive writing interventions:Introduce brief, evidence-based expressive writing tasks (eg.,
15-20 minutes, 3—4 sessions) during outpatient visits. Patients are guided to write about their deepest thoughts and
feelings regarding their illness and treatment.>® This low-cost, easily implemented technique has been shown to improve
emotional processing, reduce distress, and enhance HRQoL.®Nurse-led emotional expressivity conversations:Train
oncology nurses to initiate brief, empathic conversations during each instillation visit. Using open-ended questions and
active listening, nurses can create a safe space for patients to voice their worries (eg., fear of recurrence, treatment-related
embarrassment, work-related concerns). A simple checklist or prompt card can help nurses systematically address
emotional topics without prolonging consultation time. @Psychoeducation and counseling:Offer individual or group
psychoeducation sessions that explain the role of emotions in recovery and teach practical skills for self-disclosure (eg.,
how to express feelings to family members, how to ask for support). For patients with high levels of distress, referral to
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a clinical psychologist or counselor for brief, focused therapy (eg., cognitive-behavioral therapy, acceptance and
commitment therapy)40 should be integrated into routine care. ®Workplace liaison and ergonomic support:Develop
a partnership with occupational health services or vocational rehabilitation specialists. Patients who are ready to return to
work can benefit from a workplace assessment to identify necessary adjustments (eg., flexible hours, modified duties,
access to a restroom due to urinary symptoms). Providing a written summary of recommended accommodations to both
the patient and their employer can facilitate a smoother transition.(©Family caregiver training:Since emotional expres-
sivity often occurs within the family, offering brief training sessions for spouses or adult children can enhance their
ability to listen non-judgmentally and respond with empathy.*' Simple communication guides or role-playing exercises
can help family members avoid common pitfalls such as giving premature advice or minimizing concerns.(?)Mobile
health (mHealth) applications:Develop or recommend smartphone apps that include mood tracking, psychoeducational
content, and secure messaging with healthcare providers.*” Apps can also provide reminders for expressive writing
exercises and offer anonymous peer support forums, making emotional support accessible outside hospital settings.

These interventions should be tailored to the individual’s current HRQoL level and readiness to engage in emotional
disclosure. For patients with very low HRQoL, initial efforts must focus on symptom control and basic supportive care
before introducing more demanding emotional work. Conversely, patients with moderate to high HRQoL may benefit
from direct encouragement to join peer groups or start expressive writing.Importantly, the effectiveness of these
strategies depends on creating a supportive environment both within the healthcare system and in the patient’s social
network. Therefore, we recommend that hospitals establish a multidisciplinary return-to-work team comprising urology
nurses, psychologists, social workers, and vocational counselors to coordinate care and monitor progress over the
12-month treatment cycle. Regular follow-up assessments of HRQoL, emotional expressivity, and RRTW can guide
the timely adjustment of interventions.By translating our mechanistic findings into these concrete actions, clinicians can
move beyond general recommendations and offer patients a clear, evidence-based pathway from improved well-being
and emotional expression to successful work reintegration.

Limitations

There are some limitations to this study.first, our study did not stratify the characteristics of the population (eg., education
stratification, gender stratification, preoperative work type stratification, etc)., HRQoL and RRTW were strongly
correlated across these stratification factors. Second, The patients in this study were all receiving outpatient intravesical
therapy for NMIBC at two tertiary hospitals in Shanghai. The psychosocial experiences and return-to-work trajectories of
these patients may differ from those with muscle-invasive bladder cancer or those receiving different treatment
modalities. Therefore, generalizability of the findings to other cancer populations is limited. In the future, multicenter
studies with large sample sizes can be considered to improve the generalizability of the findings. Third, although the
more mature self-reported scale was used to assess patients in this study, only 227 patients completed all three waves of
assessment.Although supplemental analyses were conducted to validate the data, the high attrition rate may have
introduced bias. The protocol design should be improved in the future to minimize the patient dropout rates.Fourth,
the Readiness for Return to Work Scale yields ordinal stage classifications. While we treated stages as continuous in our
primary cross-lagged panel models following common practice in the literature, this approach assumes equal intervals
between stages. Although sensitivity analyses using ordinal methods produced consistent findings, future studies with
larger samples may benefit from employing latent growth curve modeling or ordinal logistic regression approaches that
better respect the ordinal nature of the data.Fifth, while we have discussed potential mechanisms underlying the observed
associations—such as listener fatigue or empathic responses—these interpretations extend beyond our data. The
observational design precludes causal inference, and mechanisms proposed in the discussion should be regarded as
hypotheses requiring direct testing in future studies. Research incorporating interpersonal or dyadic data, or experimental
manipulation of emotional expressivity, would be necessary to validate these mechanistic explanations.

Conclusion
In this longitudinal study of patients with NMIBC undergoing intravesical therapy, we identified significant temporal
associations among HRQoL, emotional expressivity, and RRTW. Our findings are consistent with a model where HRQoL
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and emotional expressivity mutually influence one another over time. Both factors demonstrated direct longitudinal
associations with RRTW, and the relationship between HRQoL and RRTW was partially mediated by emotional
expressivity. Given the observational nature of this study, these findings should be interpreted as identifying potential
pathways and targets—specifically, improving HRQoL and promoting emotional expressivity—that warrant confirmation
in future experimental or interventional research designed to enhance RRTW.
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