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Purpose: To investigate the current status of return to work (RTW) and its influencing factors among young and middle-aged patients
with Stanford Type A aortic dissection (STAAD) after cardiac surgery.

Methods: A cross-sectional study was conducted, encompassing a sample of 208 participants who underwent cardiac surgery for
STAAD in Guangdong Provincial People’s Hospital from July 2024 to August 2025. All participants completed a general information
questionnaire, Return-to-Work Self-Efficacy Questionnaire, Hospital Anxiety and Depression Scale, Brief Illness Perception
Questionnaire, and Social Support Rating Scale. Univariate analyses, binary logistic regression analyses, and a random forest model
(RFM) were used to identify independent factors influencing RTW.

Results: A total of 208 participants completed the assessment, with only 82 (39.4%) returning to work. Binary logistic regression
analysis revealed that being the primary household breadwinner (OR = 4.79, 95% CI: 1.70-13.51), performing non-manual work (OR
=3.96, 95% CI: 1.34-11.73), objective support (OR = 1.48, 95% CI: 1.03-2.11), subjective support (OR = 1.54, 95% CI: 1.04-2.30),
return-to-work self-efficacy (OR = 10.68, 95% CI: 4.21-27.13) and NYHA functional class III (OR = 0.155, 95% CI: 0.03—0.77) were
independent factors influencing RTW in young and middle-aged STAAD patients after cardiac surgery (all P < 0.05). The variable
importance ranking for the RFM is as follows: return to work self-efficacy, objective support, subjective support, NYHA functional
class, primary household breadwinner, and nature of work.

Conclusion: RTW rate among young and middle-aged STAAD patients following cardiac surgery remains low. Early identification of
high-risk individuals is crucial for clinical care and rehabilitation planning. These findings provide a basis for developing targeted
multidisciplinary rehabilitation strategies aimed at improving outcomes for vocational reintegration.
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Introduction

Stanford type A aortic dissection (STAAD) is a devastating disease' characterized by sudden onset, rapid progression,
and extremely high mortality.> Compared with Western countries, China shows a significant trend toward a younger onset
of STAAD.? Data from the Sino-RAD registry indicates that the average age of aortic dissection patients in China is
approximately 51 years old,* more than a decade younger than patients in Western countries.” This implies that STAAD
primarily affects the working-age population, many of whom are at critical stages of their careers and bear significant
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family and economic responsibilities. Consequently, an increasing number of young and middle-aged STAAD patients
face the practical challenge of return to work (RTW) after cardiac surgery.

Emergency surgical reconstruction remains the primary treatment for STAAD,® effectively reducing acute mortality
rates with one-year survival rates reaching 95.0%.” With the significant improvement in survival rates, the research focus
has been shifting from saving lives to improving long-term function and quality of life. However, as one of the most
complex procedures in cardiac surgery,® STAAD surgery involves substantial trauma and intricate techniques, with
patients still facing risks of mid-to-long-term complications such as new dissections and aneurysms,’ ruptures post-
operatively. Following discharge, patients undergo an extended cardiac rehabilitation process, during which physiological

-1 collectively forming significant barriers to their RTW.'?

limitations and psychological adaptation challenges coexist,’

RTW refers to the process by which patients resume their original or similar job positions (including part-time or full-
time roles) after leaving work due to illness or injury.'* RTW is widely regarded as a critical indicator of disease recovery
and social reintegration.'* According to the World Health Organization’s International Classification of Functioning,
Disability and Health (ICF) framework, RTW reflects not only the restoration of an individual’s physical functioning but
also their capacity to re-engage in social activities.'> The Chinese Guidelines for Cardiac Rehabilitation and Secondary
Prevention similarly emphasize that vocational rehabilitation should be one of the ultimate goals of cardiac
rehabilitation.'® Successful RTW is closely associated with lower levels of anxiety and depressive symptoms,'’ as
well as improved psychosocial well-being.'>'® However, a study of STAAD patients undergoing open triple-vessel
stenting revealed that only about 24.8%' successfully returned to work within one year postoperatively, suggesting that
overall occupational recovery in this group remains suboptimal.

RTW following cardiovascular events is a complex process influenced by multiple factors,**'

encompassing
personal characteristics, nature of work, clinical condition, and environmental support, which have been included in
a review paper.”? For STAAD, a critical illness primarily affecting young and middle-aged adults, postoperative RTW
presents an especially complex challenge. At the individual and psychosocial level, younger age, higher education
attainment, and economic income serve as important protective factors, while postoperative anxiety, depression, and fear
of disease recurrence constitute major psychological barriers. Family and social support systems also provide crucial
external resources for reintegration. Occupationally, physically demanding jobs significantly increase RTW difficulty due
to high physical endurance requirements. Excessive work pressure may also exacerbate physical and mental strain,
undermining the sustainability of work resumption.

However, previous studies have primarily focused on common cardiovascular diseases such as type B aortic
dissection or acute myocardial infarction, while research on postoperative RTW among patients with STAAD remains
limited. Currently, only a few studies have explored the variables influencing RTW among STAAD patients. A cohort
study'® revealed that older age, female gender, physical labor occupation, longer operative time, prolonged aortic cross-
clamping duration, and extended ICU stay were all associated with reduced probability of RTW. Additionally,
a longitudinal study® on quality of life following aortic dissection surgery revealed that patients’ self-actualization
needs continued to rise after discharge. The mean scores for self-actualization items ranked highest across all dimensions
at the three-month post-discharge follow-up, reflecting patients’ urgent desire to reintegrate into society and RTW to
fulfill their self-worth. Given significant variations in legal regulations, cultural practices, and policy support across
countries, coupled with the current lack of standardized protocols guiding RTW for STAAD patients, more high-quality
evidence is needed to systematically investigate influencing factors.

Logistic regression models can identify the direction and magnitude of associations between independent variables
and the dependent variable; however, logistic regression models cannot quantify the relative importance of each variable.
In contrast, the Random Forest Model (RFM), an ensemble machine learning method, inherently resists overfitting and
performs well in capturing complex nonlinear and multifactorial relationships. RFM enables more precise quantification
and ranking of variable importance, and when used alongside logistic regression, it allows clear visualization of each
factor’s relative contribution. Therefore, in this study, an RFM was constructed based on factors identified as significant
in the logistic regression analysis. The RFM was then applied to rank the importance of these variables, to provide
clinically meaningful insights to identify modifiable risk factors and inform targeted interventions that facilitate patients’
timely and successful RTW and reintegration into society.
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Materials and Methods

Study Design

This study employed a cross-sectional design. The findings were reported in accordance with the Strengthening the
Reporting of Epidemiological Observational Studies guidelines (STROBE).

Setting and Sample
This cross-sectional study was conducted at a tertiary hospital in Guangdong Province, China, from July 2024 to
August 2025 using a convenience sampling method. Trained research assistants received standardized training on the
study protocol prior to data collection. Questionnaires were administered by two trained researchers immediately after
patients completed their follow-up appointments and provided informed consent, using standardized instructions.
Inclusion criteria were as follow: (1) aged 18-59 years and not reaching the national statutory retirement age; (2)
computed tomography angiography of the aorta diagnosed STAAD, and open-chest surgery was performed for treatment
at least 3 months; (3) hemodynamically stable and able to communicate verbally; (4) NYHA functional class: I-111; (5)
employed before STAAD (including both full-time and part-time); (6) provision of written informed consent. Exclusion
criteria were as follows: (1) death or major adverse events during follow-up (eg, serious complications or unplanned
readmission); (2) cognitive or psychiatric disorders that could impair reliable questionnaire completion; (3) questionnaire
completion less than 80% of the required volume; (4) refusal to participate in follow-up or inability to be contacted.
The sample size for this study was calculated using G*Power 3.1.9.7. A two-tailed Z-test and logistic regression
model were employed with the following parameters: Tail(s)=two; odds ratio=1.8; Pr(Y=1, X=1)HO=0.55; a err
prob=0.05; power(1-Perr prob)=.95. Calculations indicated a minimum required sample size of 173 cases. Accounting
for a 10% potential dropout rate, the final sample size enrolled in this study was 208.

Measurements

General Information Questionnaire

A structured questionnaire was developed based on existing literature to collect information across three domains: (1)
sociodemographic characteristics, including age, gender, education level, marital status, children status, place of
residence, medical expense payment method, personal monthly income, and primary household breadwinner; (2) work-
related characteristics, including occupation type and nature of work; (3) disease-related characteristics, including
comorbidities, body mass index (BMI), length of stay, numeric rating scale (NRS) scores, smoking status, and
New York Heart Association (NYHA) functional class.

Return to Work Self-Efficacy

Return to work self-efficacy (RTW-SE) Scale, originally developed by Gjengedal**

to measure individuals’ confidence in
resuming work following illness. The Chinese version was translated and adapted by Feng Liu.?® This 11-item scale
comprises 8 forward-scoring items and 3 reverse-scoring items. Each item is scored from 1 to 6, with the mean of all 11
items representing the total score. Higher average scores correspond to stronger RTW-SE, while values below the
threshold of 4.5 denote a lower level of RTW-SE. Cronbach’s a in this study was.76.

Anxiety and Depression

The Hospital Anxiety and Depression Scale (HADS) was developed by Zigmond AS and Snaith RP,*® and translated into
Chinese by Ye Weifei.?’ It is used to assess patients’ levels of anxiety and depression. HADS consists of 14 items and
comprises two subscales: anxiety (7 items) and depression (7 items). Each item is rated using a four-point Likert scale.
The total score for each subscale ranges from 0 to 21. Scores of 0—7 indicate the absence of anxiety or depression, scores
of 8—10 suggest possible anxiety or depression, and scores of 11-21 indicate the presence of anxiety or depression. In this
study, the Cronbach’s a for the anxiety and depression subscales were.69 and.75, respectively.
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lliness Perception

The Brief Illness Perception Questionnaire (BIPQ) assesses patients’ feelings and perceptions regarding their illness.
BIPQ was originally developed by Broadbent,”® later translated and culturally adapted into Chinese by Yaqi Mei.?’ It
consists of 9 items: 5 items are used to evaluate cognitive symptoms of the illness, 2 items are used to assess emotional
symptoms, 1 item are used to measure the patient’s understanding of the illness, and 1 open-ended question about
causation asks patients to list the 3 most important causes of their illness. The scale is scored on a 0—10 point scale, with
items 3, 4, and 7 reverse-scored. The total score ranges from O to 80 points, with higher scores indicating a greater
negative perception of the illness. Cronbach’s a in this study was.74.

Social Support

The Social Support Rating Scale (SSRS)*® was used to assess perceived social support. The scale includes 10 items

grouped into three dimensions: objective support, subjective support, and utilization of support. The scale scores range

from 12 to 66 points. A total score <33 indicates poor social support, 33—45 indicates average social support, and >45

indicates good social support. Higher total scores indicate higher levels of social support among the study subjects.
Cronbach’s o in this study was.70.

Data Collection

Following approval from the hospital ethics committee in July 2024, an on-site questionnaire survey was conducted
among eligible subjects at the cardiac surgery outpatient clinic from July 2024 to August 2025. According to previous
literature and clinical practice, and with reference to the Chinese experts’ consensus of standardized diagnosis and
treatment for aortic dissection,”’ postoperative follow-up is commonly recommended at approximately 3 months.
Accordingly, RTW status and related variables were assessed around 3 months after hospital discharge in this study.
The questionnaire was distributed and collected by the principal investigator, who had undergone standardized training.
During data collection, standardized instructions were provided to patients regarding questionnaire-related precautions.
For patients unable to complete or comprehend the questionnaire independently, data collectors read each item aloud
without prompting, inquired about the patient’s selected response, and recorded it. All questionnaires were collected and
inspected on-site; any omitted items were completed immediately. Questionnaires with filling errors or logical incon-
sistencies were excluded.

Data Analysis

Statistical analysis was performed using SPSS 27.0 and R version 4.4.2. Descriptive statistics were used to summarize
the characteristics of the sample and the distribution of variables. Data normality was assessed using the Kolmogorov—
Smirnov test. Continuous variables following normal distribution were described using mean and standard deviation (SD)
and compared between groups using an independent samples #-test. Continuous variables not following normal distribu-
tion were described using median (interquartile range, IQR) and compared between groups using the Mann—Whitney
U-test. Categorical data were described as frequencies and percentages, and differences between groups were compared
using Fisher’s exact test. Variables with statistically significant differences in univariate analysis were initially considered
for entry into the binary logistic regression model. The assumptions relevant to logistic regression were addressed during
model construction, including the binary nature of the dependent variable and the independence of observations.
Regression coefficients were estimated using maximum likelihood estimation, and the statistical significance of indivi-
dual variables was evaluated using Wald tests under the null hypothesis that the coefficient equals zero. Multicollinearity
was assessed using the Variance Inflation Factor (VIF), with a threshold of <10 considered acceptable. RFM was
subsequently applied to assess the relative importance of variables associated with RTW status in this cross-sectional
study using R Studio. Statistical significance was set at P <0.05 for all analyses.

Ethics Considerations
This study was conducted in accordance with the Declaration of Helsinki and approved by the Institutional Review Board
of the Guangdong Provincial People’s Hospital (Approval no: KY2024-607-01). Potential participants received detailed
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information regarding the study’s purpose, procedures, potential risks, and benefits. No personally identifiable informa-
tion was collected in this study; each participant was assigned a unique code to replace their personal details.
Participation in the survey was entirely voluntary, and all participants signed written informed consent forms.

Results

Participant Characteristics

A total of 221 questionnaires were distributed. After excluding 13 participants due to death or major adverse events
during follow-up, substantial missing data, or loss to follow-up, 208 valid questionnaires were included in the final
analysis (see Figure 1), yielding a response rate of 94.1%. Among the 208 participants, most were male (170, 81.7%).
Regarding educational background, 53 participants (25.5%) had a college degree or higher, and 124 (59.6%) lived in
urban areas. In terms of occupation, 99 participants (47.6%) were employed in administrative, corporate, or institutional
roles, and nearly half (103, 49.5%) were engaged in non-manual work.

Status of RTW, RTW-SE, HADS, BIPQ, SSRS

In our study, RTW was one of the outcome variables, defined as patients either resuming their previous job duties or
securing new paid employment after being absent due to illness or injury. Failure to RTW three months post-STAAD
surgery was defined as non-RTW. The results showed that only 82 (39.4%) young and middle-aged STAAD patients
successfully returned to work 3 months after discharge. Additionally, among 208 patients, the self-efficacy of returning to
work was 4.18 (1.00), anxiety and depression scores were 9.00 (3.00) and 9.00 (4.00), respectively. The BIPQ total score
was 43.00 (9.00), and the social support total score was 42.00 (8.25).

Differences Between the RTW and Non-RTW Groups

Univariate analysis demonstrated significant differences between the RTW and non-RTW groups. Compared with the non-RTW
group, patients in the RTW group were younger (x*=9.08, P <0.001), had higher educational attainment with a greater proportion
holding a college degree or above (x*= 8.88, P =0.031), were more likely to reside in urban areas (x> = 4.23, P =0.040), and
reported higher personal monthly income (x*=21.97, P <0.001). Regarding occupational characteristics, the RTW group showed
amore favorable work profile, with significant differences observed in occupation type (x* = 19.49, P <0.001) and nature of work
(x* = 38.90, P <0.001). Specifically, a higher proportion of patients in the RTW group were engaged in non-manual work. In
addition, patients in the RTW group were more likely to serve as the primary household breadwinner compared with those in the
non-RTW group (x* = 43.15, P <0.001). Patients in the RTW group reported lower pain intensity (x> = 5.65, P =0.017), better
cardiac functional status as indicated by NYHA functional class distribution (x* = 8.57, P =0.014), higher RTW self-efficacy

221 young and middle-aged patients with STAAD who were discharged allve after cardiac
surgery at Guangdong Provinclal People’s Hospital between July 2024 and August 2025.

13 patients were excluded:

- Death or major adverse events during follow-up: N=2

- Questionnaire completion <80% of the required volume: N =8

- Refusal to participate in follow-up or inability to be contacted: N= 3

208 patients were included in the study analysis

Figure | Patient flow chart.
Abbreviation: STAAD, Stanford type A aortic dissection.
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scores (Z = —9.08, P <0.001), and lower levels of anxiety (Z = —4.56, P <0.001) and depression (Z = —4.25, P <0.001). In
addition, the RTW group demonstrated lower overall illness perception (Z = —5.59, P <0.001) and higher total social support
levels (Z = —4.57, P <0.001), as shown in Table 1.

Table | Demographic Data of Young and Middle-Aged STAAD Patients and Univariate Analysis of RTW (N=208)

Variables Patients, No. (%) Statistical P
Value
Total Non-RTW RTW
(n =208) (n=126) (n=82)
Age (years) 9.08° <0.00 I**
1844 90 (43.3) 44 (34.9) 46 (56.1)
45-59 118 (56.7) 82 (65.1) 36 (43.9)
Gender 3.34° 0.067
Male 170 (81.7) 98 (77.8) 72 (87.8)
Female 38 (18.3) 28 (22.2) 10 (12.2)
Education level 8.88" 0.031*
Primary education or below 47 (22.6) 36 (28.6) Il (13.4)
Junior high school 62 (29.8) 39 31.0) 23 (28.1)
High school/vocational school 46 (22.1) 25 (19.8) 21 (25.6)
College or above 53 (25.5) 26 (20.6) 27 (32.9)
Marital status 0.56* 0.453
Unmarried/divorced/widowed 26 (12.5) 14 (11.1) 12 (14.6)
Married 182 (87.5) 112 (88.9) 70 (85.4)
Children status 0.41* 0.521
Without 29 (13.9) 16 (12.7) 13 (15.9)
With 179 (86.1) 110 (87.3) 69 (84.1)
Place of residence 423" 0.040%
Rural 84 (40.4) 58 (46.0) 26 (31.7)
Urban 124 (59.6) 68 (54.0) 56 (68.3)
Medical expense payment method 0.78% 0.378
Medical insurance/new agricultural cooperative 191 (91.8) 114 (90.5) 77 (93.9)
Other 17 (8.2) 12 (9.5) 5(6.1)
Personal monthly income (CNY) 21.97° <0.001#*
<3000 41 (19.7) 35 (27.8) 6(7.3)
30014999 92 (44.2) 59 (46.8) 33 (40.2)
5000-7999 52 (25.0) 24 (19.0) 28 (34.2)
28000 23 (11.1) 8 (6.4) 15 (18.3)
(Continued)
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Table | (Continued).

Variables Patients, No. (%) Statistical P
Value
Total Non-RTW RTW
(n = 208) (n=126) (n = 82)
Occupation type 19.49% <0.00 I **
Administrative, Corporate, and Institutional units 99 (47.6) 51 (40.5) 48 (58.5)
Farmer 25 (12.0) 23 (18.2) 2 (24)
Self-employed 36 (17.3) 17 (13.5) 19 (23.2)
Worker 48 (23.1) 35 (27.8) 13 (15.9)
Nature of work 38.90° <0.00|**
Physical work 71 (34.1) 63 (50.0) 8(9.7)
Non-manual work 103 (49.5) 43 (34.1) 60 (73.2)
Mixed physical and non-manual work 34 (16.4) 20 (15.9) 14 (17.1)
Primary household breadwinner 43.15° <0.00 I*+*
No 77 (37.0) 69 (54.8) 8(9.8)
Yes 131 (63.0) 57 (45.2) 74 (90.2)
Co-morbidity 4.34° 0.114
0 47 (22.6) 33 (26.2) 14 (17.1)
| 6l (29.3) 31 (24.6) 30 (36.6)
2 100 (48.1) 62 (49.2) 38 (46.3)
BMI (kg/m?) 6.957 0.074
Skinny (<18.5) 14 (6.7) 11 (8.7) 337
Normal (18.5-23.9) 83 (39.9) 56 (44.4) 27 (32.9)
Overweight (24-27.9) 71 (34.1) 40 (31.8) 31 (37.8)
Obesity (228) 40 (19.2) 19 (15.1) 21 (25.6)
Length of stay (d) P <0.999
<7 7 (34) 4 (3.2) 337
8-14 80 (38.5) 49 (38.9) 31 (37.8)
>14 121 (58.2) 73 (57.9) 48 (58.5)
NRS scores 5.657 0.017%*
1-3 98 (47.1) 51 (40.5) 47 (57.3)
4-6 110 (52.9) 75 (59.5) 35 (42.7)
Smoking status 0317 0.575
Never 109 (52.4) 68 (54.0) 41 (50.0)
Still 99 (47.6) 58 (46.0) 41 (50.0)
(Continued)
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Table 1 (Continued).

Variables Patients, No. (%) Statistical P
Value
Total Non-RTW RTW
(n =208) (n=126) (n = 82)
NYHA Functional Class 8.57° 0.014*
| 48 (23.1) 22 (17.5) 26 (31.7)
Il 128 (61.5) 79 (62.7) 49 (59.8)
1] 32 (15.4) 25 (19.8) 7 (8.5)
RTW-SE 4.18 (1.00) 3.91 (0.91) 4.73 (0.89) -9.08° <0.001#*
HADS
Anxiety 9.00(3.00) 10.00 (3.00) 8.00(3.00) —4.56° <0.00 1**
Depression 9.00(4.00) 10.00 (3.00) 8.00(3.00) —4.25°¢ <0.00 1**
BIPQ total score 43.00(9.00) | 46.00(12.00) | 41.50(3.00) —5.59° <0.001**
Cognitive representation 27.00(5.00) 28.5(6.00) 26.00(3.00) —4.72° <0.001**
Emotional representation 12.00(4.00) 13.00(5.00) 11.50(2.00) —4.76° <0.001**
Comprehension ability 4.00(3.00) 5.00(2.75) 4.00(2.00) -3.19¢ 0.00[**
SSRS total score 42.00(8.25) | 40.00(5.75) | 44.00(8.00) —4.57¢ <0.001**
Objective support 24.00(5.00) 24.00(3.75) 25.00(4.00) -3.13¢ <0.001#*
Subjective support 11.00(3.00) 11.00(3.00) 12.00(3.00) —4.47¢ 0.002%*
Utilization of support 7.00(3.00) 7.00(2.00) 7.00(3.00) —2.34° 0.019*

Notes: *Chi-square test (1?), ®Fisher’s exact test, ‘Mann-Whitney U-test, *P <0.05; **P <0.01.

Abbreviations: RTW, Return to work; CNY, China Yuan; BMI, Body mass index; NRS, Numeric rating scale; NYHA class, New York Heart

Association Functional Classification; RTW-SE, Return to work self-efficacy; HADS, Hospital anxiety and depression scale; BIPQ, Brief illness perception

questionnaire; SSRS, Social support rating scale.

Multivariate Analysis of Returning to Work After Cardiac Surgery in Young and

Middle-Aged STAAD Patients

Binary logistic regression analysis was performed using backward selection to identify independent factors influencing
RTW after cardiac surgery in young and middle-aged STAAD patients (Table 2). The dependent variable was RTW status
(yes/no). Variables showing statistical significance in univariate analysis as independent variables. VIF within ideal
ranges indicate that there are no severe multicollinearity issues in the model. Variables with clear clinical relevance and
interpretability were retained in the final multivariate model. The analysis showed that being the primary household
breadwinner was positively associated with RTW (OR = 4.79, 95% CI: 1.70-13.51, P =0.003). Compared with physical
work, engagement in non-manual work was associated with a higher likelihood of RTW (OR = 3.96, 95% CI:
1.34-11.73, P =0.013). With regard to cardiac functional status, patients classified as NYHA functional class III were
less likely to RTW than those in class I (OR = 0.15, 95% CI: 0.03—0.77, P =0.023). Higher levels of objective support
(OR = 1.48, 95% CI: 1.03-2.11, P =0.033) and subjective support (OR = 1.54, 95% CI: 1.04-2.30, P =0.032) were also
positively associated with RTW. In addition, RTW-SE was strongly associated with RTW (OR = 10.68, 95% CI:
4.21-27.13, P <0.001). The Hosmer—Lemeshow goodness-of-fit test indicated adequate model fit (x> = 4.57, df = 8,

P =0.802), further confirming the robustness of the model.
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Table 2 Binary Logistic Regression Analysis of Factors Influencing RTW in Young and Middle-Aged STAAD Patients After
Cardiac Surgery

Variable B SE Wald x? P OR 95% ClI

Lower Limit | Upper Limit

Primary household breadwinner

Yes 1.57 0.53 8.78 0.003 4.79 1.70 13.51

Nature of work

Physical work 6.19 0.045
Non-manual work 1.38 0.55 6.19 0.013 3.96 1.34 11.73
Mixed physical and non-manual work 0.86 0.67 1.64 0.200 2.36 0.64 8.75

NYHA functional class

| 5.17 0.075

Il -0.64 0.53 1.47 0.226 0.53 0.19 1.49

n -1.91 0.84 5.16 0.023 0.15 0.03 0.77
Objective support 0.39 0.18 4.52 0.033 1.48 1.03 2.11
Subjective support 0.43 0.20 4.61 0.032 1.54 1.04 2.30
RTW-SE 2.37 0.48 24.80 <0.001 10.68 4.21 27.13

Note: Nagelkerke R?=0.67.
Abbreviations: SE, Standard error; OR, Odds Ratio; Cl, Confidence Interval; NYHA functional class, New York Heart Association functional classification; RTW-SE,
Return to work self-efficacy.

Ranking of Variable Importance

To further explore the relative importance of each independent variable on postoperative RTW, this study constructed an
RFM based on logistic regression analysis that identified significant variables. The RFM can assess variable importance
under nonlinear and multifactorial interactions. Combined with logistic regression, it enables visualization of the
importance of influencing factors. This study utilized the random forest package in R version 4.4.2, inputting significant
variables as independent variables into the model, with the dependent variable being whether the individual RTW.
Variable importance was assessed using the MeanDecreaseGini metric, with detailed importance values summarized in
Table 3. Details of variable coding and assignment are provided in Supplementary Table S1. The ranking of variable

Table 3 Relative Importance Ranking of Variables Associated
with RTW Among Young and Middle-Aged Patients with STAAD
After Cardiac Surgery

Rank Variables Mean Gini Reduction
[ RTW-SE 53.49
2 Objective support 14.77
3 Subjective support 12.59
4 NYHA functional class 6.38
5 Primary household breadwinner 6.08
6 Nature of work 5.47

Abbreviations: RTW-SE, Return to work self-efficacy; NYHA functional class,
New York Heart Association functional classification.
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Figure 2 Importance ranking of factors influencing RTW among young and middle-aged patients with STAAD after cardiac surgery.
Abbreviations: RTW-SE, Return to work self-efficacy; NYHA functional class, New York Heart Association functional classification.

importance, from highest to lowest, was as follows: RTW-SE, objective support, subjective support, NYHA functional
class, primary household breadwinner, and nature of work (see Figure 2).

Discussion

Main Findings

To our knowledge, this is the first study in China to examine the current status and influencing factors of young and
middle-aged STAAD patients returning to work after cardiac surgery. The findings of this study suggest that the overall
RTW rate among young and middle-aged STAAD patients after cardiac surgery remains relatively low. Compared with
previous studies involving patients undergoing less invasive vascular interventions,'® the RTW rate observed in this study
was moderately higher, which may be partly attributable to differences in occupational composition. A relatively higher
proportion of participants in this study were engaged in non-manual work, which generally involves lower physical
demands and allows greater flexibility during postoperative recovery.>*>> This observation highlights the importance of
considering occupational characteristics when comparing RTW outcomes across different patient populations and clinical
settings.

The RFM indicates that RTW-SE was the most prominent factor associated with RTW. Higher levels of RTW-SE may
be associated with more active engagement in rehabilitation and adaptive coping with work-related challenges, consistent
with the findings of Skagseth et al.**
surgery and in possessing the capabilities required to RTW,?” which is closely related to work reintegration. Existing

RTW-SE reflects patients’ confidence in their ability to resume work roles after

evidence suggests that RTW-SE is closely related to RTW-related outcomes, including time to RTW and job
retention.*®*” From a clinical perspective, identifying patients with relatively low RTW-SE levels may help healthcare
providers recognize individuals who could benefit from additional support during the RTW process. For example,
exposure to successful RTW experiences and peer support may facilitate patients’ understanding of the RTW process.
Furthermore, previous research grounded in Self-Determination Theory® suggests that autonomy-supportive vocational
guidance, such as work scenario simulations and goal-setting, may be beneficial for patients’ perceived competence
during work capacity recovery.
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Based on the RFM, objective support and subjective support were identified as the second and third most important
factors influencing RTW. The findings of this study indicate that both objective and subjective dimensions of social
support are associated with more favorable RTW among young and middle-aged STAAD patients after cardiac surgery.
Specifically, greater levels of practical assistance and emotional support may be linked to smoother workplace reintegra-
tion, conclusion consistent with the research findings of White.>* A robust social support system not only provides
essential material assistance and emotional comfort to facilitate physical and psychological recovery***' but also
enhances patients’ social adaptation capabilities, thereby potentially supporting their return to the workplace. Based on
these findings, these results highlight the potential value of health education for patients and their families in clinical
rehabilitation and community interventions. This education should emphasize the importance of fostering supportive
family and social environments, collectively encouraging and assisting patients in smoothly transitioning back into their
social and occupational roles.

NYHA functional class was identified as the fourth critical factor inversely associated with RTW. The results of this
study indicate that cardiac function plays a meaningful role in work reintegration among young and middle-aged STAAD
patients following cardiac surgery. This aligns with the conclusions of Mirmohammadi,** demonstrating that patients
with better cardiac function exhibit higher RTW rates. Patients with poorer cardiac function often experience persistent
fatigue, weakness, and physical limitations, making it difficult to meet the demands of their original job roles.** This
significantly impedes their RTW process. Based on these findings, clinicians may consider paying particular attention to
STAAD postoperative patients with suboptimal cardiac function. A rehabilitation intervention oriented toward occupa-
tional RTW, modeled after the interdisciplinary support program,** may be considered. This program should include
dynamic assessment of cardiac function and progressively increase exercise training intensity throughout rehabilitation.
The goal is to improve functional status and provide support for successful societal reintegration.

According to the RFM, serving as the primary household breadwinner was identified as the fifth most important factor
related to RTW among young and middle-aged STAAD patients. The findings of this study indicate that those who were
the primary household breadwinners tended to demonstrate stronger motivation to resume work compared to non-

primary breadwinners, which aligns with Zou’s*

research. This phenomenon may be explained by the sense of
responsibility associated with the breadwinner role, which likely serves as a strong motivator for adherence to cardiac
rehabilitation.*® Better rehabilitation adherence promotes functional recovery, enhances patients’ confidence in their work
capacity, and ultimately facilitates their RTW.

The nature of work was also closely related to RTW outcomes. Patients primarily engaged in non-manual work are
more likely to successfully RTW than those primarily engaged in physical work. This finding aligns with the results of
Hu.*” This disparity may stem from two primary factors: First, physical work labor positions typically demand higher
physical capabilities, whereas STAAD patients who undergo cardiac surgery must avoid strenuous activities postopera-
tively, creating a direct conflict between occupational demands and health status.*® Second, the overall educational
attainment of the manual labor patient cohort is relatively lower, objectively limiting their occupational choices,
increasing job matching difficulties,*® and thereby elevating the risk of failed RTW attempts. Based on these findings,
these results may help inform collaboration between healthcare institutions and social security departments to enhance
postoperative rehabilitation and occupational transition support systems. This may include providing necessary voca-
tional skills training, employment guidance, and policy assistance to patients struggling to return to their original
positions. Such measures would alleviate their disease and economic burdens while facilitating a smooth transition
back into societal roles. Additionally, a multidisciplinary collaboration may be considered, involving cardiac surgeons,
rehabilitation therapists, psychological specialists, social workers, and occupational health professionals. Such collabora-
tive approaches may help address multiple aspects of the RTW process, including physical functional recovery,
psychological support, social resource linkage, and job capability matching, thereby supporting patients” RTW process
and ultimately facilitating their smooth reintegration into societal roles.

Limitations
This study has several limitations. First, the cross-sectional design does not allow causal inferences, and data were
collected through self-reported questionnaires, which may be influenced by personal perceptions. Second, although the
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RFM was applied to rank the relative importance of variables, it was not intended to predict future RTW outcomes.
Moreover, this study assessed RTW status at a single postoperative time point among patients after STAAD, without
further examining changes across different follow-up periods. As a result, the dynamic patterns of RTW status and its
associated factors over time could not be fully captured. Future longitudinal studies with repeated measurements at
multiple postoperative time points are warranted to better describe temporal changes and associations between RTW
status and related variables, thereby providing more robust evidence to inform the development and evaluation of tailored
vocational rehabilitation strategies for this patient population.

Conclusion

In summary, the RTW rate among young and middle-aged STAAD patients following cardiac surgery requires improve-
ment. Our study indicates that the primary household breadwinner, nature of work, social support, RTW-SE, and NYHA
functional class are independent factors influencing RTW in this patient population. These findings can assist healthcare
professionals in early identification of young and middle-aged STAAD patients who may potentially delay or refuse
RTW. Moving forward, healthcare providers should prioritize young and middle-aged STAAD patients who underwent
cardiac surgery and exhibit poor cardiac function, low RTW-SE, weak social support, and jobs requiring high physical
exertion, ensuring they receive preferential management during follow-up and rehabilitation planning.

Furthermore, when developing individualized vocational rehabilitation plans, a multidisciplinary collaborative model
is recommended. This approach involves the participation of cardiovascular medical teams, rehabilitation therapists,
psychological specialists, social workers, and occupational health professionals to reduce barriers to RTW and facilitate
smooth and sustainable vocational reintegration.
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