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Abstract 

Background  Aortic dissection (AD) is a rare but dangerous cardiovascular condition, and research on the health-
related quality of life (HRQOL) of postoperative patients after discharge is limited. This study aimed to classify patterns 
of HRQOL among this population, and to examine the psychological and social factors associated with different 
HRQOL categories based on the common sense model of self-regulation and the social-cognitive processing model.

Methods  A cross-sectional study was conducted in two tertiary general hospitals in Wuhan from January 2022 
to August 2022. HRQOL was assessed via the validated Patient-Reported Outcomes Measurement Information System 
29-item Profile. Characteristic categories of HRQOL were identified through exploratory latent profile analysis. Univari-
ate analysis and multinominal logistic regression were employed to explore the factors associated with HRQOL.

Results  Among the 379 patients, the mean health utility was 0.36 ± 0.17. A total of 35.4% and 32.5% of the patients 
had obvious anxiety and depression, respectively. The patients were divided into three HRQOL subgroups: “high 
psychological distress-pain group” (29.0%), “mild functional impairment-anxiety group” (49.3%), and “mild functional 
impairment-adaptation group” (21.6%). Significant factors associated with HRQOL included age, AD type, illness cogni-
tive representation, fear of disease progression, daily life management and exercise (P < 0.05).

Conclusions  The self-reported health status of postoperative AD patients is concerning. HRQOL within this popu-
lation displays significant heterogeneity, and stratified care tailored to each group is recommended. Interventions 
targeting cognitive representations and fear reduction may enhance HRQOL. Continuous care to facilitate self-man-
agement behaviors is essential for improving health outcomes for postoperative AD patients. These findings require 
further longitudinal and interventional studies to confirm.
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Introduction
Clinical background and research importance
Aortic dissection (AD) is a rare but life-threatening car-
diovascular emergency characterized by a tear in the 
aortic intima, which disrupts blood flow and may lead 
to malperfusion or rupture [1, 2]. Thanks to advance-
ments in prehospital care, diagnostics, and surgical treat-
ment, long-term survival has improved significantly. 
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The 5-year and 10-year survival rates of acute type A 
AD patients can reach 83.9% and 70.7%, respectively [3]. 
However, postoperative recovery remains challenging. 
Many patients continue to experience fatigue, pain, and 
mobility limitations months after discharge [4, 5]. Only 
24.8% of patients with acute type A AD return to work 
within one year [6], reflecting difficulties in adapting to 
new or changed interpersonal roles, which may compro-
mise their social well-being [7]. Psychological distress is 
also common, with anxiety and depression affecting over 
30% of patients [5, 8]. These issues highlight the need for 
holistic long-term care that addresses not only survival, 
but also the patient’s overall quality of life.

Health‑related quality of life and research gaps
Health-related quality of life (HRQOL) provides a com-
prehensive indicator of patients’ physical, psychological, 
and social recovery after surgery. Lower HRQOL is asso-
ciated with increased readmission and mortality, as well 
as higher caregiver and system burdens [9, 10]. Despite 
its clinical importance, HRQOL in AD patients remains 
underexplored.

Existing research has primarily focused on AD survival 
and complications, with limited attention to patient-
reported outcomes. Even in studies involving HRQOL, 
most have employed variable-centered statistical meth-
ods, focusing on average scores while ignoring popula-
tion-level heterogeneity. This approach fails to capture 
distinct subgroups of patients who may experience dif-
ferent recovery trajectories. Person-centered analyses 
are urgently needed to identify meaningful heterogeneity 
and facilitate the development of stratified interventions. 
Latent profile analysis (LPA), as a powerful and widely 
used person-centered approach, can classify pheno-
types based on latent variable modeling to reveal distinct 
HRQOL patterns within populations [11, 12]. However, 
no study has thus far applied LPA to examine HRQOL in 
AD patients.

In terms of influencing factors, existing studies have 
typically focused on biological or clinical predictors (e.g., 
disease type, surgical variables), with insufficient integra-
tion of psychological and social factors that may explain 
variations in HRQOL. In the limited available research, 
several valuable psychosocial variables associated with 
HRQOL or behaviors in AD patients have been identi-
fied—such as cognitive factors [13], emotional factors 
[14, 15], medication adherence [16], and social support 
[17]. However, this body of evidence remains fragmented, 
with few efforts to examine these variables concur-
rently or within an integrated model. Furthermore, most 
research lack a theoretical framework to systematically 
guide variable selection and interpretation of findings. 
The absence of a solid conceptual foundation limits the 

explanatory power of studies regarding the relevance and 
interplay of variables, and their reflection of patients’ 
experiences, ultimately undermining the development of 
effective, targeted strategies to enhance HRQOL of AD 
patients.

Theoretical framework
To address these gaps, the present study adopts a theo-
retical framework grounded in the common sense model 
of self-regulation (CSM) and the social-cognitive pro-
cessing model (SCPM). According to the CSM, individu-
als are self-regulating systems that form cognitive and 
emotional representations of illness in response to health 
threats, based on stimuli such as physical symptoms or 
external information [18]. These illness perceptions influ-
ence coping responses, which in turn affect health out-
comes [19]. The CSM has demonstrated strong clinical 
utility, with studies showing that CSM-based interven-
tions can improve adherence and outcomes in patients 
with heart disease [20]. In the context of AD, which is 
characterized by sudden onset and profound life disrup-
tion, the CSM is well-suited to explore psychological fac-
tors associated with HRQOL in this population following 
discharge.

Considering that the CSM does not fully explain the 
impact of social-contextual factors on individuals’ adap-
tation to illness, this study incorporates the SCPM [21] 
to complement the theoretical framework. From the per-
spective of the SCPM, supportive interactions promote 
adaptive processing and facilitate psychological recovery; 
while poorer social relationships can inhibit disclosure 
and reinforce avoidant behaviors, worsening health out-
comes [21, 22].

The SCPM has been applied to a variety of chronic and 
traumatic health conditions, and may help to elucidate 
how social factors influence HRQOL in AD survivors.

Aim of the present study
This study aimed to explore HRQOL heterogeneity 
among postoperative AD patients using LPA and to iden-
tify psychological and social correlates based on CSM 
and SCPM. Variable selection was theory-informed and 
refined through prior qualitative work to ensure clinical 
relevance and feasibility. By bridging theory and per-
son-centered analytics, this study offers novel evidence 
to guide risk stratification and individualized post-dis-
charge support for AD patients. We hypothesized that: 
(1) distinct HRQOL profiles would emerge among post-
operative AD patients; and (2) psychological and social 
variables derived from the CSM and SCPM would be sig-
nificantly associated with HRQOL class membership.
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Methods
Participants
This study recruited AD patients who underwent surgi-
cal treatment at the cardiovascular surgery departments 
of two large teaching hospitals in Wuhan between Janu-
ary and August 2022. The inclusion criteria were as fol-
lows: (a) first-time diagnosis of AD, confirmed by CTA, 
MRA, or color Doppler ultrasonography; (b) adult (≥ 
18 years); (c) informed consent obtained; (d) ability to 
understand and communicate in Mandarin; and (e) 
underwent surgery and required long-term antihyperten-
sive medications. The exclusion criteria were as follows: 
(a) pregnancy or traumatic AD; (b) comorbidity with 
Marfan syndrome, Ehlers–Danlos syndrome, or malig-
nant tumors; (c) presence of dementia, delirium, or other 
mental disorders; and (d) inability to cooperate due to 
critical illness.

Sample size
Previous studies have suggested that a sample size 
between 200 and 500 is generally adequate for LPA [23, 
24]. Additionally, for multivariable regression analysis, 
Norman et  al. [25] proposed a commonly used rule of 
thumb whereby the sample size should be 5 to 20 times 
the number of independent variables. Based on the 
10-times rule and 27 predictor variables, a minimum of 
270 participants would be required for valid analysis. 
Considering an estimated response rate of 80%, a total of 
at least 338 participants were planned for recruitment. 
Ultimately, 379 participants were included, which met 
the requirements for both analyses.

Measures
Sociodemographic characteristics included sex, age, 
body mass index (BMI), marital status, cohabitation sta-
tus, education level, occupation, work status, household 
monthly income, financial burden, place of residence, and 
type of health insurance. Occupational physical activ-
ity was classified as sedentary (e.g., cashiers, secretar-
ies), light (e.g., teachers, clerks), moderate (e.g., domestic 
workers, cooks, nurses), or heavy (e.g., porters, cleaners, 
farm workers). Financial burden was assessed by a sin-
gle item asking about the perceived economic strain of 
medical care, rated on a 5-point scale from 1 (none) to 5 
(very heavy). Health insurance types included urban rural 
resident basic medical insurance, urban employee basic 
medical insurance insurance, and others. The clinical 
characteristics included the type of AD, surgical proce-
dure, postoperative complications, hypertension, length 
of hospitalization, and smoking and drinking habits. 
Postoperative complications included acute respiratory 
insufficiency, neurological complications, renal failure, 
bleeding, and infection. The Charlson Comorbidity Index 

(CCI) was used to assess the burden of comorbidities 
[26].

The Patient-Reported Outcomes Measurement Infor-
mation System 29-item Profile (PROMIS-29) was used to 
measure HRQOL in AD patients. It comprises 7 health 
dimensions: physical function, anxiety, depression, 
fatigue, sleep disturbance, ability to participate in social 
roles and activities (hereafter referred to as social roles), 
and pain interference. Each dimension includes 4 items 
rated on a 5-point Likert scale, with higher scores indi-
cating a greater degree of the measured trait. The 29 th 
item evaluates pain intensity on a 0–10 scale. The raw 
scores were converted to T-scores, which have a mean of 
50 and a standard deviation (SD) of 10 in the U.S. refer-
ence population. Health-related distress severity (nor-
mal, mild, moderate, and severe) was classified based 
on established PROMIS® score cut points, as defined by 
HealthMeasures guidelines [27]. The PROMIS-Prefer-
ence (PROPr) score, reflecting overall health utility, was 
calculated following the recommended algorithm [28].

The Brief Illness Perception Questionnaire (BIPQ) was 
used to assess patients’ perceptions of illness. Developed 
by Broadbent et al. [29], the BIPQ quickly evaluates cog-
nitive and emotional illness representations and is widely 
used in clinical settings. Studies have shown that it has 
good reliability and validity across various disease pop-
ulations [30]. Only the first 8 items of the BIPQ were 
measured in this study, and all the items were scored on 
a 0–10 scale. Higher total scores indicate greater percep-
tions of illness severity and harmful impacts. The Cron-
bach’s α for this scale in this study was 0.723.

The Fear of Progression Questionnaire-Short Form 
(FoP-Q-SF) [31] was used to assess patients’ fear of dis-
ease progression. It is tailored specifically for patients 
with acute diseases. The FoP-Q-SF has demonstrated 
good reliability and validity, with a Cronbach’s α of 0.771. 
It consists of 9 items covering physical health as well as 
social and family dimension. The items are scored on a 
5-point Likert scale, with higher scores indicating greater 
fear of disease progression. A cutoff of 26 points was 
used to identify a high level of fear. In this study, the 
Cronbach’s α for the FoP-Q-SF was 0.816.

The 5-item ENRICHD Social Support Inventory (ESSI) 
was used to measure social support in postoperative AD 
patients. The questionnaire has good measurement prop-
erties, with an internal consistency coefficient of 0.87 
[32]. Higher total scores indicate greater perceived social 
support. Low perceived social support was defined as a 
total score of ≤ 18 and scores of ≤ 3 on at least two items 
[33]. The Cronbach’s α for this scale in this study was 
0.845.

The Somatic Symptom Scale-8 (SSS-8) was used to 
assess the patient’s baseline somatic symptom distress. 
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The scale consists of 8 items that evaluate the patient’s 
condition over the past week. Each item was rated on a 
5-point scale, with a total score ranging from 0–32 [34]. 
The Cronbach’s α for this scale in this study was 0.702.

The 8-item Morisky Medication Adherence Scale 
(MMAS-8) was used to measure patients’ medication 
adherence. The scale consists of 8 questions, with higher 
total scores indicating better adherence. The Cronbach’s 
α for this scale in this study was 0.787. The daily life 
management dimension of the Postoperative Self-Man-
agement Scale for AD Patients [35] was used to assess 
patients’ lifestyle behaviors, with four items rated on a 
5-point Likert scale. A higher total score reflects better 
daily life management. Additionally, exercise participa-
tion was assessed with a single item.

Design and procedure
A cross-sectional study using convenience sampling 
was conducted between January 2022 and August 2022. 
Sociodemographic and clinical data, somatic symptom 
distress, and social support data were collected before 
patients were discharged from the hospital. One month 
after discharge, data on HRQOL and other factors were 
collected.

Data processing and statistical analysis
Excel was used to establish the database, and IBM SPSS 
20.0, Amos Graphics 21.0, and R 4.1.0 were employed 
for data analysis. The statistical test level was set at 0.05. 
Harman’s single-factor test was conducted to assess the 
presence of common method bias. Means and SDs were 
used to describe normally distributed data, whereas 
medians and quartiles were used for nonnormally dis-
tributed data. Frequencies and percentages were used 
to describe categorical data. The proportion of missing 
data was low and limited to demographic and psychoso-
cial variables. Therefore, listwise deletion was applied for 
cases with missing values to ensure the integrity of multi-
variate analyses.

In LPA, the average T-scores of the seven dimensions 
of the PROMIS-29 were used as exogenous variables to 
construct the model, with the aim of classifying partici-
pants into homogeneous subgroups. Several models have 
been tested to identify the most suitable model. Starting 
with the initial model, the number of classes was gradu-
ally increased until a 4-class model was used. Model 
selection was based on the following criteria: the Akaike 
information criterion (AIC), Bayesian information crite-
rion (BIC), adjusted-BIC (aBIC), entropy, and bootstrap 
likelihood ratio test (BLRT). For the AIC, BIC, and aBIC, 
lower values indicate a better model fit. The entropy 
index ranges from 0 to 1, with higher values indicating 
better separation between classes. A P value < 0.05 in the 

BLRT indicates a significant improvement in model fit 
for the k-class model compared with the k-1-class model 
[36].

Comparisons of categorical variables were conducted 
via the chi-square (χ2) test or Fisher’s exact probability 
test. The t-test, one-way ANOVA, Mann‒Whitney U 
test or Kruskal‒Wallis H test was performed for numeri-
cal variables, as appropriate. In the multivariate analysis, 
only variables with a P value < 0.05 in the univariate anal-
ysis were included in the multinominal logistic regression 
model, with latent class membership of HRQOL as the 
dependent variable. A stepwise method was applied for 
variable selection.

Results
Description of the sample
According to Harman’s single-factor test, 17 factors had 
eigenvalues greater than 1, and the first factor explained 
26.89% of the variance, which is below the 40% threshold 
[37]. Therefore, common method bias was not observed 
in this study. A total of 413 patients were recruited, with 
392 questionnaires returned and 379 deemed valid. The 
participants’ characteristics are summarized in Table  1. 
The average age was 53.93 ± 11.76 years (ranging from 
21–81), and the majority of patients were male (82.3%). 
Approximately two-thirds (63.1%) of the respondents had 
a junior high school education or below. More than half 
of the patients were employed in jobs involving moder-
ate-to-heavy manual labor. The mean score for financial 
burden was 3.49 ± 0.98. Among the participants, 260 
were diagnosed with Stanford type B AD, representing 
68.6% of the cases. Additionally, 292 patients (77%) were 
hypertensive, and 17% had a high comorbidity burden 
(CCI ≥ 3).

Levels of HRQOL
HRQOL outcomes are presented in Table  2. Compared 
with the reference population, this sample of patients 
presented higher levels of anxiety (55.86 ± 9.13), depres-
sion (53.80 ± 10.25), sleep disturbances (50.57 ± 7.81), 
and pain interference (51.45 ± 8.92), along with poorer 
physical function (41.82 ± 5.87) and social roles (48.68 
± 6.34). As shown in Fig.  1, moderate to severe depres-
sion and anxiety were observed in 35.4% and 32.5% of 
patients, respectively. The PROPr scores ranged from 
−0.01 to 0.84, with an average of 0.36 ± 0.17.

LPA of HRQOL
For the LPA, latent classes ranging from 1 to 4 were esti-
mated sequentially, with model fit statistics presented 
in Table 3. The AIC, BIC, and aBIC values decreased as 
the number of classes increased. In all the models, the 
proportion of cases in each category exceeded 5% of the 
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Table 1  Sociodemographic and clinical characteristics of AD patients (n = 379)

Variables Category Number of Cases Percentage (%)

Gender Male 312 82.3

Female 67 17.7

Age (years)  < 45 77 20.3

45 ~ 64 227 59.9

 ≥ 65 75 19.8

BMI ≥ 28 (kg/m2) No 306 80.7

Yes 73 19.3

Marital Status Unmarried/Divorced/Widowed 40 10.6

Married 339 89.4

Living Alone No 349 92.1

Yes 30 7.9

Education level Junior high school or below 239 63.1

High school or equivalent 80 21.1

College and above 60 15.8

Occupation Sedentary 60 15.8

Light physical labor 123 32.5

Moderate physical labor 90 23.7

Heavy physical labor 106 28.0

Work Status Employed 176 46.4

Retired or unemployed 203 53.6

Household monthly income (yuan)  < 3000 223 58.8

3000 ~ 4999 111 29.3

 ≥ 5000 45 11.9

Place of Residence Urban 227 59.9

Rural 152 40.1

Type of health insurance Urban Rural Resident Basic Medical Insurance 185 61.7

Urban Employee Basic Medical Insurance 154 27.7

Others 40 10.6

Type of AD Stanford A 119 31.4

Stanford B 260 68.6

Surgical procedure Thoracotomy 103 27.2

Endovascular repair 276 72.8

Postoperative Complications No 245 64.6

Yes 134 35.4

Combined with hypertension No 87 23.0

Yes 292 77.0

CCI 0 68 17.9

1 138 36.4

2 108 28.5

 ≥ 3 65 17.2

Length of Hospital Stay (days)  < 7 110 29.0

7 ~ 13 116 30.6

 ≥ 14 153 40.4

Smoking No 188 49.6

Yes 191 50.4

Drinking No 207 54.6

Yes 172 45.4
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total sample. The entropy values for all the models were 
greater than 0.8, reaching their maximum value (0.914) in 
the 3-class solution, which then decreased in the 4-class 
solution. Compared to the two-class model, which may 
oversimplify the heterogeneity, and the four-class model, 
which did not substantially improve model fit and 
reduced parsimony, the three-class solution emerged as 

a more balanced and parsimonious alternative. Thus, the 
3-class model was determined to be the best. Further-
more, the average latent class probabilities for the most 
likely profile memberships were all above the 0.80 thresh-
old [38] (ranging from 0.95–0.99), indicating strong 
model distinction.

Beyond statistical fit, the 3-class model also demon-
strated superior clinical interpretability. The PROMIS-29 
scores of the three latent classes are shown in Fig. 2. Sig-
nificant differences in scores across the three subgroups 
were observed in each dimension. Class 1 (n = 110, 29%) 
exhibited the highest levels of anxiety and depression, 
with pain interference above the normal range, along 
with the worst physical function and social roles. This 
group was labeled the “high psychological distress-pain 
group.” Class 2 (n = 110, 29%) patients had elevated anxi-
ety and mild impairment of physical function. This group 
was therefore named the “mild functional impairment-
anxiety group.” In Class 3 (n = 82, 21.6%), the physical 
function T-score (42.61 ± 5.27) was between those of 
the other two groups, whereas the mean T-scores for 
the remaining six dimensions were within the normal 
range, leading to its classification as the “mild functional 

Table 2  PROMIS-29 domain scores of AD patients (n = 379)

Dimension Minimum Maximum Mean ± SD

Physical function 22.60 57.00 41.82 ± 5.87

Anxiety 40.30 81.40 55.86 ± 9.13

Depression 41.00 79.30 53.80 ± 10.25

Fatigue 33.70 75.80 49.91 ± 8.84

Sleep disturbance 32.00 73.30 50.57 ± 7.81

Social roles 27.50 64.20 48.68 ± 6.34

Pain interference 41.60 67.80 51.45 ± 8.92

Total Physical Health Score 23.50 58.70 42.76 ± 5.85

Total Mental Health Score 27.00 64.40 48.54 ± 7.31

PROPr −0.01 0.84 0.36 ± 0.17

Fig. 1  PROMIS-29 scores in each dimension. Note: For anxiety, depression, fatigue, sleep disturbance, and pain interference, higher scores indicate 
worse health status. In contrast, higher scores in physical function and social roles indicate better health [27]
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impairment-adaptation group.” The identified subgroups 
clearly represent distinct patient profiles, each with 
unique needs that can be targeted in clinical practice. 
This model provides a practical approach, capturing the 
essential heterogeneity among patients while avoiding 
unnecessary complexity that could hinder practical appli-
cation. Therefore, the 3-class model was retained for sub-
sequent analysis.

Univariate analysis of latent classes of HRQOL
The results of the univariate analysis are summarized 
in Table  4. Statistically significant differences (P < 0.05) 
were observed among patients in different HRQOL 
classes with respect to age, work status, average house-
hold monthly income, financial burden, AD type, sur-
gical procedure, postoperative complications, CCI ≥ 3, 
and length of hospitalization. Additionally, significant 

differences (P < 0.001) were found in seven psychosocial 
factors across the HRQOL classes.

Multivariate analysis of latent classes of HRQOL
All factors with a significant P value from the univari-
ate analysis were included in the multivariate model. 
No collinearity was detected among the variables, as 
all tolerance scores were greater than 0.10 and the vari-
ance inflation factors ranged from 1.123–3.561. Initially, 
an ordinal multinomial logistic regression model was 
fitted; however, the test of parallel lines for the propor-
tional hazards assumption failed (P = 0.030). Therefore, 
a nominal multinomial logistic regression analysis was 
performed. The χ2 value of the final model was 199.599 
(P < 0.001). Using stepwise forward elimination, eight sta-
tistically significant variables were retained in the model: 
age, AD type, baseline somatic symptom distress, social 

Table 3  Fit indices for LPA of HRQOL in AD patients (n = 379)

Model AIC BIC aBIC Entropy P(BLRT) Proportion of Cases

Minimum Maximum

Class = 1 18,601.584 18,656.709 18,612.290 - - - -

Class = 2 17,966.489 18,053.115 17,983.313 0.823 0.010 37.7% 62.3%

Class = 3 17,693.885 17,812.011 17,716.827 0.914 0.010 21.6% 49.3%
Class = 4 17,633.106 17,782.733 17,662.167 0.840 0.010 21.1% 27.4%

Fig. 2  Latent profile models of HRQOL in AD patients
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Table 4  Univariate analysis of factors by HRQOL latent classes in AD patients (n = 379)

Variable Grouping Total
(n = 379)

G1
(n = 110)

G2
(n = 187)

G3
(n = 82)

χ2/F P*

Gender Male 312(82.3) 86(78.2) 156(83.4) 70(85.4) 1.973 0.373

Female 67(17.7) 24(21.8) 31(16.6) 12(14.6)

Age (years old)  < 45 77(20.3) 21(19.1) 47(25.1) 9(11.0) 18.621 0.001
45 ~ 64 227(59.9) 67(60.9) 115(61.5) 45(54.9)

 ≥ 65 75(19.8) 22(20.0) 25(13.4) 28(34.1)

BMI ≥ 28 (kg/m2) No 306(80.7) 86(78.2) 153(81.8) 67(81.7) 0.652 0.772

Yes 73(19.3) 24(21.8) 34(18.2) 15(18.3)

Marital Status Unmarried/
Divorced/
Widowed

40(10.6) 11(10.0) 17(9.1) 12(14.6) 1.906 0.386

Married 339(89.4) 99(90.0) 170(90.9) 70(85.4)

Living Alone No 349(92.1) 101(91.8) 173(92.5) 75(91.5) 0.101 0.951

Yes 30(7.9) 9(8.2) 14(7.5) 7(8.5)

Educational Level Junior high school or below 239(63.1) 66(60) 115(61.5) 58(70.7) 8.676 0.070

High school or equivalent 80(21.1) 29(26.4) 34(18.2) 17(20.7)

College and above 60(15.8) 15(13.6) 38(20.3) 7(8.5)

Occupation Non-heavy physical labor 273(72.0) 79(71.8) 136(72.7) 58(70.7) 0.116 0.944

Heavy physical labor 106(28.0) 31(28.2) 51(27.3) 24(29.3)

Work Status Employed 176(46.4) 40(36.4) 97(51.9) 39(47.6) 6.75 0.034
Retired or unemployed 203(53.6) 70(63.6) 90(48.1) 43(52.4)

Household monthly income (yuan)  < 3000 223(58.8) 68(61.8) 98(52.4) 57(69.5) 11.510 0.021
3000 ~ 4999 111(29.3) 27(24.5) 69(36.9) 15(18.3)

 ≥ 5000 45(11.9) 15(13.6) 20(10.7) 10(12.2)

Financial Burden - 3.49 ± 0.98 3.88 ± 0.99 3.33 ± 0.93 3.30 ± 0.95 13.472  < 0.001
Place of Residence Urban 227(59.9) 67(60.9) 114(61) 46(56.1) 0.628 0.730

Rural 152(40.1) 43(39.1) 73(39) 36(43.9)

Type of health insurance Urban Rural Resident Basic Medical 
Insurance

185(61.7) 63(57.3) 110(58.8) 61(74.4) 7.893 0.098

Urban Employee Basic Medical Insur-
ance

154(27.7) 33(30.0) 55(29.4) 17(20.7)

Others 40(10.6) 14(12.7) 22(11.8) 4(4.9)

Type of AD Stanford A 119(31.4) 56(50.9) 46(24.6) 17(20.7) 27.785  < 0.001
Stanford B 260(68.6) 54(49.1) 141(75.4) 65(79.3)

Surgical procedure Thoracotomy 103(27.2) 50(45.5) 38(20.3) 15(18.3) 26.28  < 0.001
Endovascular repair 276(72.8) 60(54.5) 149(79.7) 67(81.7)

Postoperative Complications No 245(64.6) 59(53.6) 132(70.6) 54(65.9) 8.775 0.012
Yes 134(35.4) 51(46.4) 55(29.4) 28(34.1)

Combined with hypertension No 87(23.0) 26(23.6) 43(23.0) 18(22.0) 0.076 0.963

Yes 292(77.0) 84(76.4) 144(77.0) 64(78.0)

CCI ≥ 3 No 314(82.8) 85(77.3) 164(87.7) 65(79.3) 6.245 0.044
Yes 65(17.2) 25(22.7) 23(12.3) 17(20.7)

Length of Hospital Stay (days)  < 7 110(29.0) 18(16.4) 68(36.4) 24(29.3) 23.509  < 0.001
7 ~ 13 116(30.6) 28(25.5) 60(32.1) 28(34.1)

 ≥ 14 153(40.4) 64(58.2) 59(31.6) 30(36.6)

Smoking No 188(49.6) 63(57.3) 89(47.6) 36(43.9) 3.956 0.138

Yes 191(50.4) 47(42.7) 98(52.4) 46(56.1)

Drinking No 207(54.6) 63(57.3) 105(56.1) 39(47.6) 2.137 0.343

Yes 172(45.4) 47(42.7) 82(43.9) 43(52.4)

Baseline somatic symptom distress - 5.12 ± 3.43 6.66 ± 3.64 4.37 ± 3.10 4.74 ± 3.21 17.480  < 0.001
Social support - 18.60 ± 4.23 16.17 ± 4.59 19.71 ± 3.37 19.32 ± 4.22 29.563  < 0.001
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support, illness cognitive representations, fear of disease 
progression, daily life management, and exercise. See 
Table 5.

The “mild functional impairment-adaptation group,” 
which had the optimal health status, was taken as the 
reference, and the other groups were compared accord-
ingly. The results are presented in Table 6. Patients aged 
< 45 years had a 3.707-fold increased risk of being cat-
egorized into the “high psychological distress-pain 
group” (P = 0.032) compared with those aged ≥ 65 years, 
suggesting that younger patients may be more vulnera-
ble to psychological burden after surgery and should be 
targeted for early psychological screening and interven-
tion. Patients with type A AD were at an increased risk 
of being in the “high psychological distress-pain group” 
compared with those with type B AD (OR = 2.408, P = 
0.025), possibly due to the severity of the condition or 
surgical complexity, underscoring the importance of tai-
lored post-discharge follow-up for this group. Cognitive 
representations of illness were positively associated with 
HRQOL categories and served as a common predictor 
for both the “high psychological distress-pain group” 
and the “mild functional impairment-anxiety group,” 
with ORs of 1.121 (P < 0.001) and 1.093 (P = 0.001), 
respectively. These findings suggest that more negative 
illness representations are linked to poorer HRQOL in 

AD patients, highlighting the potential value of cog-
nitive interventions targeting maladaptive beliefs to 
enhance recovery outcomes. High levels of fear of dis-
ease progression were a predictor of being categorized 
in the “high psychological distress-pain group” (OR 
= 1.062, P = 0.025), suggesting the need for fear-reduc-
tion strategies and illness education to reduce emo-
tional and physical distress. Furthermore, higher scores 
in daily life management and exercise were associated 
with a lower likelihood of being in the “high psychologi-
cal distress-pain group,” with ORs of 0.726 (P = 0.001) 
and 0.658 (P = 0.016), respectively. These findings sug-
gest that strengthening patients’ self-care abilities and 
promoting regular physical activity may improve psy-
chological recovery and overall HRQOL.

Several other psychosocial factors, including baseline 
somatic symptom distress, social support and medica-
tion adherence, did not reach statistical significance in 
the likelihood ratio test or final model. Although these 
factors showed group differences in univariate com-
parisons, their effects may have been less detectable 
in the multivariate model due to the limitations of the 
cross-sectional design, which may not fully reflect their 
long-term impact. Future research could explore their 
potential mediating or moderating roles using longitu-
dinal approaches.

G1 is"high psychological distress-pain group", G2 is"mild functional impairment-anxiety group", G3 is"mild functional impairment-adaptation group"; * is the P-value 
for comparison among the three classes

Table 4  (continued)

Variable Grouping Total
(n = 379)

G1
(n = 110)

G2
(n = 187)

G3
(n = 82)

χ2/F P*

Illness cognitive representations - 26.91 ± 7.01 31.21 ± 7.21 25.94 ± 5.96 23.38 ± 6.17 39.574  < 0.001
Fear of disease progression - 23.58 ± 8.17 28.90 ± 8.77 21.41 ± 6.67 21.40 ± 7.20 39.507  < 0.001
Daily life management - 15.63 ± 2.39 13.98 ± 2.26 16.28 ± 2.10 16.37 ± 2.09 45.819  < 0.001
Exercise - 2.65 ± 1.28 2.05 ± 1.22 2.80 ± 1.27 3.13 ± 1.08 21.632  < 0.001
Medication adherence - 7.04 ± 1.47 6.26 ± 1.83 7.41 ± 1.12 7.20 ± 1.24 24.648  < 0.001

Table 5  Results of likelihood ratio test for multinomial logistic regression of HRQOL latent classes

Variable Model Fitting Conditions Likelihood Ratio Test

−2 Log—likelihood Value χ2 Degrees of Freedom P

Age 608.332 20.520 4.000  < 0.001
Type of AD 596.891 9.080 2.000 0.011
Baseline Somatic Symptom Distress 595.495 7.684 2.000 0.021
Social Support 595.447 7.635 2.000 0.022
Illness cognitive representations 603.550 15.739 2.000  < 0.001
Fear of disease progression 599.327 11.516 2.000 0.003
Daily Life management 613.771 25.960 2.000  < 0.001
Exercise 596.160 8.348 2.000 0.015
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Discussion
To our knowledge, this is the first study to apply the 
PROMIS profile to assess HRQOL subgroups among 
postoperative AD patients. Although the psychometric 
properties of PROMIS-29 have been previously tested in 
this population [39], the emerging discipline of clinimet-
rics provides a complementary perspective for HRQOL 
assessment. Clinimetrics, the science of clinical measure-
ments, emphasizes practical applicability and sensitivity 
in routine healthcare practice. Recent clinimetric valida-
tions, such as the Mental Pain Questionnaire [40] and 
tools for assessing psychological well-being in systemic 
sclerosis [41], have offered important implications. Inte-
grating clinimetric approaches may improve the detec-
tion of subtle distress and inform more tailored follow-up 
strategies in postoperative AD management.

The present study revealed that postoperative AD 
patients experienced substantial impairments in physi-
cal, psychological, and social function. The mean PROPr 
score was low, indicating reduced overall health util-
ity. One prior study using the EQ-5D to assess patients 
with type A AD at 28.2 months after discharge reported a 
higher HRQOL index of 0.854 [42]; this discrepancy may 
be due to differences in instrument sensitivity and timing 
of measurement. Among the PROMIS-29 dimensions, 
physical function had the lowest T-scores. Fatigue, sleep 
disturbance, and pain interference were also reported in 
a considerable proportion of patients. These findings are 
consistent with a recent study [5], which found similarly 
impaired physical function and elevated fatigue using 
PROMIS short forms at three months after type A AD 
surgery. The observed functional decline may be due to 
surgical trauma, prolonged bed rest, and insufficient 

Table 6  Multivariate analysis results of HRQOL latent classes (n = 379)

a, the reference class is"mild functional impairment-adaptation group", G1 is"high psychological distress-pain group", G2 is"mild functional impairment-anxiety 
group"; b is the reference group for variables, thus the parameter is set to zero

Class Variable B Standard Error P OR 95% Confidence Interval of 
OR

Lower Limit Upper Limit

G1a Intercept 1.097 1.968 0.577

Age (years old)

 < 45 1.310 0.611 0.032 3.707 1.119 12.283

45 ~ 64 0.894 0.446 0.045 2.445 1.020 5.861

 ≥ 65 0b

Type of AD

Stanford A 0.879 0.392 0.025 2.408 1.116 5.194

Stanford B 0b

Baseline somatic symptom distress 0.066 0.058 0.254 1.068 0.954 1.196

Social Support −0.048 0.047 0.306 0.953 0.870 1.045

Illness cognitive representations 0.115 0.032  < 0.001 1.121 1.053 1.194

Fear of disease progression 0.060 0.027 0.025 1.062 1.007 1.119

Daily life management −0.320 0.094 0.001 0.726 0.604 0.874

Exercise −0.419 0.174 0.016 0.658 0.468 0.926

G2a Intercept −3.085 1.762 0.080

Age (years old)

 < 45 1.993 0.489  < 0.001 7.337 2.816 19.116

45 ~ 64 1.249 0.360 0.001 3.487 1.723 7.058

 ≥ 65 0b

Type of AD

Stanford A −0.049 0.344 0.886 0.952 0.485 1.868

Stanford B 0b

Baseline somatic symptom distress −0.064 0.049 0.189 0.938 0.852 1.032

Social Support 0.055 0.043 0.206 1.056 0.970 1.150

Illness cognitive representations 0.089 0.027 0.001 1.093 1.037 1.151

Fear of disease progression −0.014 0.023 0.524 0.986 0.943 1.030

Daily life management 0.078 0.077 0.313 1.081 0.929 1.257

Exercise −0.369 0.139 0.008 0.691 0.526 0.908
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rehabilitation, which together limit physical recov-
ery. Fear of recurrence may also cause some patients to 
restrict activity unnecessarily, thereby exacerbating both 
functional and psychological distress.

As shown in Fig. 1, anxiety and depression were preva-
lent, affecting 74.9% and 54.1% of patients, respectively, 
with moderate to severe symptoms in roughly one-
third. These results align with previous reports showing 
high levels of psychological distress in AD survivors [5, 
8]. Such psychological burden may negatively influence 
hemodynamic stability and increase the risk of adverse 
cardiovascular events. Overall, these findings highlight 
the need for integrated postoperative management strat-
egies that include early screening, mental health support, 
and structured rehabilitation to improve long-term out-
comes in this vulnerable population.

Potential classes of HRQOL
In this study, significant heterogeneity in HRQOL was 
observed among AD patients, with patients being classi-
fied into three subgroups. Thus, the first hypothesis was 
validated. Previous studies have only examined the over-
all HRQOL distribution in postoperative AD patients 
without delving deeper into group heterogeneity [5, 43]. 
Comparable research is lacking. HRQOL heterogeneity 
has been explored in other populations via the PROMIS 
instruments. For example, Mo et  al. [44] conducted 
LPA in patients with moderate-to-severe hand trauma 
and identified three HRQOL categories. A recent study 
using the PROMIS Profile-57 and latent class analysis 
identified three health condition subgroups among older 
patients with coronary heart disease after stent implanta-
tion [45], further supporting the applicability of HRQOL 
subgrouping based on PROMIS domains. The identifica-
tion of distinct HRQOL subgroups in our study suggests 
that postoperative recovery among AD patients is not 
uniform, but instead follows multiple trajectories shaped 
by differing combinations of physical, psychological, and 
behavioral factors. The subgroup-based approach moves 
beyond average scores and enables more nuanced under-
standing of patient needs. This study provides clearer 
insights into AD patients’ needs, enabling healthcare 
professionals to better understand and tailor rehabilita-
tion care. For example, patients in the “high psychologi-
cal distress-pain group” should receive pain and sleep 
management, psychological support, and functional 
exercise to aid in reintegration into society. In contrast, 
“mild functional impairment-anxiety group” patients 
should focus on improving physical function and men-
tal health. Although our study did not develop a specific 
screening tool, the identification of distinct HRQOL sub-
groups based on PROMIS-29 profiles provides an empir-
ical foundation for future clinical application. Given the 

standardized structure and validated use of PROMIS 
instruments, selected domains (e.g., anxiety, pain inter-
ference, physical function) could potentially serve as 
rapid indicators for stratifying AD patients post-dis-
charge. Future research should explore long-term prog-
nosis, disease progression, and HRQOL trends across 
these subgroups, deepening the knowledge of AD recov-
ery and informing targeted prevention and intervention 
strategies.

Associated factors of potential classes of HRQOL
Younger patients were more likely to be classified into the 
poor HRQOL subgroups, consistent with a prior study 
reporting lower mental health scores among younger 
AD survivors [46]. This may reflect greater role disrup-
tion, higher expectations for recovery, and more psycho-
logical reactivity in younger adults. Compared with type 
B AD patients, type A AD patients had a greater risk of 
being classified into the “high psychological distress-pain 
group”, which is consistent with expectations. Type B AD 
usually presents with more stable conditions, is often 
treated with minimally invasive procedures, and gener-
ally has a better prognosis [47], contributing to better 
HRQOL outcomes.

Our second hypothesis was partially verified. Among 
all the psychosocial variables of interest, only illness 
cognitive representations, fear of disease progression, 
daily life management, and exercise were significantly 
associated with HRQOL categories in postoperative AD 
patients after discharge (P < 0.05). In contrast, baseline 
somatic symptom distress, social support, and medica-
tion adherence were not significant factors in the mul-
tivariate regression model. Their potential impact may 
be delayed or context-dependent and should be further 
explored, particularly through longitudinal or interven-
tional research designs. The baseline somatic symptom 
distress was identified through in-depth interviews based 
on the “stimuli” proposed by the CSM [20], which play 
a key role in patients’ self-regulation process. Although 
not independently significant in the model, physi-
cal symptom distress may still contribute to HRQOL 
through more complex or indirect pathways. Therefore, 
timely postoperative management of somatic symptoms 
remains clinically important to prevent maladaptive cop-
ing and deterioration in HRQOL.

Illness cognitive representations were significantly 
associated with HRQOL, with more negative percep-
tions corresponding to lower HRQOL. The influence of 
illness-related cognitive representations on health has 
been widely documented. For instance, Kim and Ryu 
[48] reported that illness perceptions were significantly 
associated with depression and HRQOL in hemodialy-
sis patients, which aligns with the findings of this study. 
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Similarly, Pereira et  al. [49] reported a strong positive 
correlation (r = 0.571, P < 0.001) between illness cogni-
tive representations and the Dermatology Life Quality 
Index in Portuguese skin tumor patients. Consequently, 
healthcare providers should regularly evaluate illness 
perceptions in AD patients, address overly negative or 
inaccurate views, and promote positive coping strategies 
to enhance HRQOL.

This study revealed that 34.6% of AD patients experi-
enced significant levels of fear, which was much greater 
than the 16.7% reported by Gao [50] in patients with 
acute myocardial infarction, suggesting that fear of 
disease progression may be more pronounced in AD 
patients. Multivariate analysis confirmed that a greater 
level of fear of disease progression was significantly asso-
ciated with HRQOL in the “high psychological distress-
pain group” (OR = 1.062, P = 0.025), indicating that 
greater fear is linked to worse HRQOL outcomes in AD 
patients. While previous research has largely focused on 
the fear of disease progression in cancer patients, recent 
studies have highlighted elevated levels of this psycho-
logical distress in patients with cardiovascular condi-
tions, revealing its harmful effects on health outcomes. 
For example, Hu et al. [51] reported a significant negative 
correlation between the fear of disease progression and 
HRQOL in young and middle-aged patients with acute 
myocardial infarction (r = −0.620, P < 0.001). Similarly, 
a study of 256 acute myocardial infarction patients in 
Guangzhou [52] showed that fear of disease progression 
was significantly associated with posttraumatic stress dis-
order (B = 0.652, P < 0.001). These findings emphasize the 
importance of addressing the fear of disease progression 
in postdischarge care for AD patients. Healthcare provid-
ers should implement comprehensive interventions to 
help patients manage their psychological state, includ-
ing psychoeducation, emotional support, and cognitive 
reframing strategies, to reduce the negative impact of 
fear on HRQOL.

As measured by the ESSI scale, 39.3% of AD patients 
were classified as having low social support, which is 
higher than the 33.5% reported by Blumenthal et al. [53] 
in heart failure patients. The regression model did not 
reveal revealed a significant impact of social support on 
the HRQOL of AD patients. While the importance of 
social support for cardiovascular disease patients has 
gained attention in recent years, research specifically 
focusing on AD patients remains limited. A comprehen-
sive review of cardiac patients identified a lack of social 
support as a major risk factor for poor prognosis [54]. 
Similarly, Staniute et  al. [55] reported that perceived 
social support is positively and independently associ-
ated with HRQOL in coronary artery disease patients. 
In contrast, the impact of social support in the present 

study may have been masked by stronger psychoso-
cial constructs such as illness perception or fear of dis-
ease progression, which may be more directly related to 
patients’ subjective experiences and coping processes. In 
this context, perceived support may exert its influence 
indirectly, by shaping emotional responses or buffering 
stress, rather than being independently associated with 
HRQOL categories.

Higher levels of daily life management and exercise 
were found to reduce the likelihood of postoperative 
AD patients being classified into the “high psychologi-
cal distress-pain group”, suggesting that self-manage-
ment behaviors positively impact HRQOL. However, 
medication adherence was not a significant factor in the 
multivariate model, although it has been consistently 
highlighted in previous research as essential for main-
taining blood pressure control and preventing vascular 
complications after discharge [16]. One possible expla-
nation is that medication adherence may affect HRQOL 
via clinical mediators, for example, by improving blood 
pressure control or reducing the risk of rehospitaliza-
tion. These effects may not be detectable in short-term 
HRQOL assessments but could emerge in long-term fol-
low-up. By using HRQOL as an outcome measure, this 
study provides valuable empirical evidence. For patients 
with poor self-management behaviors, further research 
is needed to identify the underlying causes and develop 
strategies to increase their HRQOL.

Limitations
Several study limitations should be noted. First, the data 
were sourced solely from tertiary hospitals in Wuhan, 
limiting the representativeness of the sample and reduc-
ing the generalizability of the findings. Future research 
could include AD patients from other regions in China to 
investigate potential differences in HRQOL status, cate-
gory characteristics, and influencing factors. Second, the 
cross-sectional design of the study is a limitation. Data 
were collected at a single time point, which restricts the 
ability to draw conclusions about causal relationships. 
Longitudinal studies are recommended to better clarify 
the causal relationships and temporal changes among 
variables. Additionally, future research should focus 
on developing a Chinese utility scoring system for the 
PROMIS-29 to accommodate localized investigations.

Conclusions
This study revealed that the self-reported health status 
of postoperative AD patients was concerning. HRQOL 
within this population displayed significant heteroge-
neity, with patients being categorized into three dis-
tinct subgroups. It is recommended that healthcare 
providers move away from a one-size-fits-all approach 
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and instead adopt stratified care tailored to the 
unique HRQOL characteristics of each group. Such an 
approach would optimize resource allocation, reduce 
healthcare professionals’ workload, and improve team 
efficiency and satisfaction. Factors such as age, AD 
type, illness cognitive representations, fear of disease 
progression, daily life management and exercise were 
identified as key factors related to different HRQOL 
categories among postoperative AD patients. Given the 
cross-sectional nature of this study, causal relationships 
could not be established. Future longitudinal and inter-
ventional studies are essential to validate these find-
ings, clarify temporal relationships, and assess whether 
modifying key psychosocial and behavioral factors can 
improve HRQOL in this population.
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