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Acute stress disorder in patients
with traumatic spinal cord injury:
risk factors and coping strategies

Haohua Shi, Yufang Su and Chunyan Pan*

Department of Orthopedic, The First Affiliated Hospital of Soochow University, Suzhou,
Jiangsu, China

Background: Traumatic Spinal Cord Injury (TSCI) exerts a profound negative
impact on patients’ psychological well-being and daily life. The objective of this
study is to dissect the comorbidity of Acute Stress Disorder (ASD) among TSCI
patients, identify its contributing factors, and construct a predictive model to
provide empirical support for clinical treatment and nursing care.

Methods: Patients with TSCI admitted to our hospital between January 2022 and
September 2024 were enrolled in this study. We collected and compared general
demographic and disease-related data between patients who developed ASD
and those who did not.

Results: A cohort of 224 individuals with TSCI was enrolled in the study, revealing
an incidence rate of ASD to be 33.93%. Age (r=0.562), gender (r=0.489), monthly
household income (r=0.585), and injury severity (r=0.722) were correlated with
ASD. Age <45 years (OR=2.606, 95%Cl: 1.985-3.215), female gender (OR=2.213,
95%Cl: 2.004-2.612), monthly household income less than 5000 Renminbi
(RMB) (OR=3.027, 95%Cl: 2.677-3.431), and level A injury severity (OR=3.673,
95%Cl: 3.115-4.066) were the independent predictors of ASD among patients
with TSCI. The area under the ROC curve (AUC) and its 95% confidence interval
(Cl) were 0.788 (0.710, 0.852) for the predication model, indicating good
sensitivity and specificity.

Conclusion: ASD is a common occurrence in patients with TSCI, with a multitude
of contributing factors. The predictive model established in this study aids in the
risk assessment of ASD in patients with TSCI.
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Introduction

Spinal cord injury is a severe neurological condition that exerts
profound effects on the physical, psychological, and vocational
aspects of an individual’s life (1). The global prevalence of spinal
cord injury is estimated to range between 20 to 30 million people,
with approximately 900,000 new cases emerging annually (2). In
China, the current population of individuals living with spinal cord
injury is estimated to be around 3.74 million, with an annual
increase of about 90,000 new cases (3). This condition
predominantly affects younger individuals, with a marked male
predominance, and exhibits significant regional variations in
incidence rates (4). Common etiologies of spinal cord injury
include traffic accidents, falls from heights, and acts of violence
(5). Spinal cord injury resulting from these traumatic events is
characterized by high incidence and mortality rates, abrupt onset,
and complexity, along with inherent uncertainties (6). Individuals
with spinal cord injury often contend with a multitude of
complications, which can have devastating impacts on their
physical and mental health, impose substantial financial burdens,
and potentially trigger psychological stress responses (7).
Consequently, early intervention in the form of treatment and
care is of paramount importance for improving the prognosis of
spinal cord injury patients (8).

Acute Stress Disorder (ASD) is a constellation of stress response
symptoms that manifest within 2 to 28 days following exposure to a
traumatic event (9). If left undetected and untreated, ASD may
progress to Post-traumatic Stress Disorder (PTSD). Among trauma
patients, both ASD and PTSD are not only prevalent but also exert a
profound impact on the physical and psychological well-being of
individuals (10, 11). While PTSD has garnered significant attention
from researchers worldwide due to its potential to cause irreversible
psychiatric impairments, research on ASD in the context of
Traumatic Spinal Cord Injury (TSCI) patients remains relatively
scarce, with the current state of occurrence and contributing factors
requiring further elucidation. Consequently, the aim of this study is
to investigate the risk factors for ASD in TSCI patients and to
develop a predictive model that delineates the associated risk
factors, to provide a scientific foundation for early psychological
intervention and nursing care in TSCI patients.

Methods

This study utilized a retrospective design, and the research
protocol was formally approved by the hospital’s Ethics Committee
(approval number: 2025394). All participating patients had signed
the written informed consents.

Abbreviations: TSCI, Traumatic Spinal Cord Injury; ASD, Acute Stress Disorder;
ROC, receiver operating characteristic; AUC, area under the ROC curve; CI,
confidence interval; MRI, magnetic resonance imaging; CT, computed
tomography; SASRQ, Stanford Acute Stress Reaction Questionnaire; BMI,
Body Mass Index; GDP, Gross Domestic Product; ICU, Intensive Care Unit.
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This study enrolled patients with TSCI admitted to our hospital
from January 2022 to September 2024. The specific inclusion
criteria were as follows: firstly, patients had to be diagnosed with
spinal cord injury through magnetic resonance imaging (MRI) or
computed tomography (CT) scans; secondly, patients were required
to be over the age of 18 and have a clear history of trauma; thirdly,
the time from TSCI injury to enrollment had to be within 28 days;
and lastly, both the patients and their families had to provide
informed consent to participate in the study. In terms of exclusion
criteria, this study excluded patients with spinal cord injuries caused
by non-traumatic events, those who experienced additional
stressors within 28 days, and those who declined to participate in
the study. These stringent inclusion and exclusion criteria were
applied to ensure the homogeneity of the study population and the
reliability of the research findings.

In the present study, we employed the Stanford Acute Stress
Reaction Questionnaire (SASRQ) to evaluate the presence and
severity of Acute Stress Disorder (ASD) among patients. The
SASRQ has been extensively reported and validated in prior
research (12, 13). This self-report questionnaire consists of 30
symptom items, which are distributed across five dimensions:
acute dissociative symptoms (10 items), re-experiencing of the
traumatic event (6 items), avoidance reactions (6 items),
irritability symptoms (6 items), and social dysfunction (2 items).
Higher scores on the SASRQ indicate more severe symptoms. The
scale has demonstrated robust psychometric properties, with a
Cronbach’s o coefficient of 0.913, confirming its reliability and
validity (14). The total score of the SASRQ ranges from 0 to 150,
with a score of 40 or above indicating the presence of ASD. Based on
this criterion, patients were divided into two groups: the ASD group
and the non-ASD group. This classification facilitated a
comparative analysis between individuals who developed ASD
symptoms and those who did not, thereby providing a structured
and methodologically sound approach to assess the impact and
characteristics of ASD within our study population.

We extracted the following characteristics of the patients from
medical records and nursing documentation: age, gender, Body
Mass Index (BMI), marital status, educational level, monthly
household income, reasons for traumatic spinal cord injury,
injury segment, and injury severity. This comprehensive data
collection is essential for a analysis of the factors associated with
ASD in the context of TSCI.

Quality control

To ensure the accuracy and consistency of the data presented in
this study, we implemented a series of rigorous quality control
measures throughout the research process. All data were collected
using standardized protocols and instruments, with researchers
receiving comprehensive training to minimize variability and ensure
uniformity in data recording. Data entry was performed by two
independent researchers to reduce the risk of transcription errors,
with discrepancies resolved through cross-checking and verification
against the original data sources. Regular monitoring and auditing
procedures were conducted to assess data quality, including periodic
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reviews of data collection forms, validation of entered data against
source documents, and checks for completeness and consistency. A
comprehensive data cleaning process was also implemented to identify
and correct any inconsistencies or outliers through statistical checks
for data plausibility and logical consistency, as well as manual review
of flagged data points. Detailed records of all data collection, entry, and
validation processes were meticulously maintained to ensure full
transparency and traceability of data handling procedures. Through
these comprehensive quality control measures, we aimed to ensure
that the data presented in this study are accurate, reliable, and
consistent, thereby supporting the validity and robustness of
our findings.

In this study, statistical analysis was conducted using SPSS 25.0
software. Quantitative data that were normally distributed are
presented as the mean + standard deviation, while quantitative
data that did not follow a normal distribution are depicted using the
median and interquartile range (M(Q1,Q3)). For between-group
comparisons, independent samples t-tests were employed for
normally distributed quantitative data, and Mann-Whitney U
tests were used for non-normally distributed quantitative data.
Qualitative data are described in terms of frequency and
percentage composition, with between-group comparisons made
using chi-square tests and Fisher’s exact probability method.
Ordinal data were analyzed using rank sum tests. All variables
that demonstrated statistical significance were included in a logistic
regression analysis to explore the influencing factors of ASD.
Subsequently, this study developed a risk prediction model for
ASD in patients with TSCI. To assess the goodness-of-fit of the
model, the Hosmer-Lemeshow (H-L) test was conducted.
Additionally, the sensitivity and specificity of the risk model were
determined based on the area under the receiver operating
characteristic (ROC) curve. This comprehensive evaluation
ensures the model’s predictive accuracy and its clinical utility in
identifying patients at risk for ASD following TSCI. The study
utilized two-tailed tests with a significance level set at 0.05.

Results

A total of 224 patients with TSCI were enrolled in this study,
with 76 of these patients diagnosed with ASD, resulting in an
incidence rate of ASD among TSCI patients of 33.93%. As
delineated in Table 1, significant differences were observed in age,
gender, monthly household income, and injury severity between the
ASD and non-ASD groups (all P < 0.05).

As presented in Table 2, the correlation analysis revealed
significant correlations between several variables and the
occurrence of ASD among TSCI patients. Specifically, age
(r=0.562), gender (r=0.489), monthly household income (r=0.585),
and injury severity (r=0.722) all demonstrated statistically significant
correlations with the development of ASD (all P < 0.05).

In this study, variables that exhibited statistical significance in
the univariate analysis were selected for further multivariate logistic
regression analysis. The allocation of variables for the multivariate
logistic regression analysis is detailed in Table 3. As depicted in
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Table 4, the findings from the logistic regression analysis identified
age < 45 years (OR=2.606, 95%CI: 1.985-3.215), female gender
(OR=2.213, 95%CI: 2.004-2.612), monthly household income less
than 5000 RMB (OR=3.027, 95%CI: 2.677-3.431), and level A injury
severity (OR=3.673, 95%CI: 3.115-4.066) as the independent
predictors of ASD among patients with TSCI (all P < 0.05).

As detailed in Table 5, this study established the scoring criteria
for a predictive model of ASD among patients with TSCI. Utilizing
the ROC curve depicted in Figure 1 and the scoring criteria of the
risk prediction model, we calculated and compared the sensitivity
and specificity of the prediction model across various cut-off scores,
and consequently derived the Youden index (sensitivity + specificity
- 1) for each. Table 6 reveals that the Youden index was optimized
when the total score range was between 5.5 to 6.5. Consequently, a
total score of 6 was determined as the cut-off value for this risk
prediction model. At a total score of 6, the prediction model
demonstrated high sensitivity and specificity. The area under the
ROC curve (AUC) and its 95% confidence interval (CI) were 0.788
(0.710, 0.852), signifying that the risk prediction model possessed
robust discriminative power to identify the occurrence of ASD
among TSCI patients (all P < 0.05). These findings underscore the
model’s effectiveness in clinical settings for predicting ASD risk.

Discussions

For patients with TSCI, the transition from a healthy state to
one characterized by paralysis with potential bowel, bladder, or
sexual dysfunction leads to drastic changes in lifestyle. Research
indicates that psychological factors such as self-stigma, burden
(including loss of social function and financial strain), and low
self-esteem severely impede social interactions for these patients
(15, 16). Particularly among younger populations, the psychological
impact of this adaptive challenge can be devastating (17). These
factors may serve as stressors that precipitate ASD. ASD, being one
of the earliest psychological issues to emerge post-injury,
necessitates early identification of patients at risk for stress-related
disorders to minimize the incidence of psychological impairments
(18, 19). Furthermore, studies (20, 21) suggest that TSCI patients
are at a higher risk of developing new-onset anxiety or depression
after discharge compared to patients with other conditions,
especially those under the age of 50. This underscores the
importance of early psychological intervention for TSCI patients.
The findings of this study reveal that the incidence of ASD among
TSCI patients is 33.9%, with the occurrence of ASD being
significantly associated with patient age, gender, monthly
household income, and injury severity. These correlations
underscore the necessity for clinical healthcare providers to
implement early interventions based on these influential factors in
order to mitigate the onset of ASD.

Younger patients with TSCI demonstrate a significantly higher
likelihood of developing ASD subsequent to traumatic events. This
observation is consistent with the broader literature (22) on ASD,
which highlights the increased vulnerability of younger individuals to
stress-related psychopathologies. The heightened susceptibility of
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TABLE 1 The characteristics of patients with traumatic spinal cord injury.

Characteristics Acute stress disorder

group (n=76)

10.3389/fpsyt.2025.1555589

No acute stress disorder t/x2
group(n=148)

Age(y) 42.10 £ 6.36 48.31 + 7.44 6.242 0.010
Male/female 48/28 123/25 1.007 0.001
BMI (kg/mz) 24.22 + 3.08 24.31 £2.95 4.326 0.086
Marital status 1.455 0.103
Married | 61(80.26%) 119(80.41%)
Unmarried = 15(19.74%) 29(19.59%)
Educational level 1.214 0.116
Elementary education | 2(2.63%) 4(2.70%)
High school education | 14(18.42%) 33(22.30%)
Associate degree | 36(47.37%) 71(47.97%)
Bachelor’s degree = 22(28.95%) 37(25.00%)
Graduate education | 2(2.63%) 3(2.03%)
Monthly household 1.670 0.024
income (RMB)
<5000 = 52(68.42%) 31(20.95%)
5000~10000 | 16(21.05%) 88(59.46%)
>10000 | 8(10.53%) 29(19.59%)
Reasons for traumatic 1.839 0.115
spinal cord injury
Falls | 39(51.32%) 81(54.73%)
Traffic accidents | 29(38.16%) 55(37.16%)
Crush injuries | 8(10.52%) 12(8.11%)
Injury segment 1.335 0.102
Cervical segment = 28(36.84%) 50(33.78%)
Thoracic segment | 34(44.74%) 68(45.95%)
Lumbar segment | 13(17.11%) 29(19.59%)
Sacral segment | 1(1.32%) 1(0.68%)
Injury severity 1.866 0.004
Level A 45(59.21%) 51(34.46%)
Level B 14(18.43%) 30(20.27%)
Level C | 11(14.47%) 36(24.32%)
Level D | 6(7.89%) 31(20.95%)

BMI, body mass index; y, years; RMB, Renminbi.

younger TSCI patients to ASD can be attributed to the ongoing
neurodevelopmental processes during adolescence and early
adulthood. During this period, the brain is still undergoing
significant maturation, particularly in regions associated with
emotional regulation and stress response. Consequently, exposure to
trauma and stress may have more pronounced and enduring
neurodevelopmental consequences in younger individuals compared
to their older counterparts. A study on children aged 6 to 12 (23) has

Frontiers in Psychiatry

revealed a higher prevalence of ASD in males, suggesting that gender
may be a risk factor for ASD. Given the male predominance in the
incidence of TSCI, this gender-based risk factor may also be relevant
to TSCI patients. To address this potential vulnerability, intervention
strategies emphasize the critical need for early identification and
intervention in ASD (24). Specifically, a two-tiered screening process
and multidisciplinary collaboration are advocated to ensure timely
detection and comprehensive management of ASD. For TSCI patients,
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TABLE 2 Correlation analysis on the acute stress disorder and
characteristics of patients with traumatic spinal cord injury.

Variables r P
Age(y) 0.562 0.017
Gender 0.489 0.041
BMI (kg/m?) 0.144 0.096
Marital status 0.183 0.125
Educational level 0.210 0.073
Monthly household 0.585 0.036
income (RMB)

Reasons for traumatic 0.148 0.097
spinal cord injury

Injury segment 0.167 0.102
Injury severity 0.722 0.001

BMI, body mass index; y, years; RMB, Renminbi.

this approach could involve integrating mental health assessments
into post-injury care protocols. Additionally, care coordination
models such as the Shared Plan of Care (SPoC), which are designed
to provide comprehensive, family-centered care for individuals with
ASD (25), could be adapted for younger TSCI patients.

Gender appears to significantly influence the risk of developing
ASD among patients with TSCI, with female patients exhibiting a
higher risk compared to their male counterparts. This observation
aligns with findings from relevant studies (26, 27). The gender
disparity may be attributed to several factors, including differences
in brain physiological structure and activity patterns between men
and women, as well as the potential influence of lower estrogen
levels in females. Lower estrogen levels may predispose women to
more persistent fearful memories in the context of stressors (28). In
this study, the primary stressor leading to spinal cord injury in
females was traffic accidents, predominantly affecting middle-aged
and younger individuals. These women often face substantial
psychological stress due to pressures from work, life, and marital
issues. However, the complexity of gender differences in ASD and
the ongoing debate surrounding these findings highlight the need
for additional studies to better understand the potential impact of
gender on ASD prevalence and symptomatology in TSCI patients.
In clinical nursing practice, healthcare providers may pay special
attention to female patients. Regular psychological assessments are
necessary for female TSCI patients to promptly identify

10.3389/fpsyt.2025.1555589

TABLE 3 The variable assignment for multivariate logistic regression
analysis on the occurrence of acute stress disorder in patients with
traumatic spinal cord injury.

Factors Variables Assignment

Acute stress disorder Y Yes=1, no=2

Age(y) Xy <45=1,>45=2

Gender X, Female=1, male=2

Monthly household X3 <5000 = 1, >5000 = 2

income (RMB)

Injury severity Xy Level A =1, level B =2,
level C =3, level D =4

Y, years; RMB, Renminbi.

psychological issues and to offer tailored psychological support
and counseling (29, 30).

Economic income is a significant factor influencing the
occurrence of ASD in patients with TSCI. The TSCI patient
demographic is predominantly middle-aged and young adults who
are the primary earners in their households, bearing the responsibility
of caring for elderly family members and children, and shouldering
substantial familial and societal duties (31, 32). The onset of TSCI not
only severely impacts the individual’s health and quality of life but also
places a tremendous financial strain on their families. This increased
economic pressure, compounded by the potential loss of the patient’s
ability to work, exacerbates the family’s financial burden and,
consequently, the risk of ASD in the patient (33). When managing
TSCI patients, it is crucial to consider the impact of economic factors
on their psychological health. Research (34) indicates that financial
burden is a critical determinant of mental health among individuals
with chronic conditions, especially in developing countries like China,
where the economic burden of chronic diseases is on the rise and
outpaces the growth of Gross Domestic Product (GDP). For TSCI
patients, this financial burden can be particularly onerous, given that
their treatment and rehabilitation may require long-term and costly
medical interventions (35). Therefore, the care plan for TSCI patients
should encompass not only medical and rehabilitative support but also
economic and social assistance. This may involve providing patients
with financial counseling, information on social welfare benefits, and
employment assistance to alleviate their financial stress as part of a
comprehensive care plan.

The severity of injury grading is a significant factor influencing the
occurrence of ASD in TSCI patients. This phenomenon may be

TABLE 4 Logistic regression analysis on the influencing factors of acute stress disorder in patients with traumatic spinal cord injury.

VELEL]ES B Wald (O] 95%Cl P

Age <45y 0.190 0.115 2.606 1.985-3.215 0.019
Female 0.154 0.103 2213 2.004-2.612 0.034
Monthly household income<5000 RMB 0.128 0.111 3.027 2.677-3.431 0.016
Level A injury 0.174 0.120 3.673 3.115-4.066 0.002

Y years; RMB, Renminbi.
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TABLE 5 The scoring method of the logistic model for the risk of acute
stress disorder in patients with traumatic spinal cord injury.

Variable Score

Age <45y 2
Female 2
Monthly household 3

income<5000 RMB
Level A injury 3

Y, years; RMB, Renminbi.

associated with the more complex treatment regimens required for
patients with severe conditions, the increased severity of paralysis, and
the potential life-threatening nature of their injuries. Consequently,
these patients may necessitate extended stays in the Intensive Care
Unit (ICU), which can exacerbate psychological stress responses. The
ICU environment itself poses a unique stressor for patients, potentially
leading to a range of physiological injuries such as stress ulcers, stress
hyperglycemia, and stress hypertension (36, 37). Psychological stress is
a complex process involving multiple factors from physiological,
psychological, and socioenvironmental domains. These factors are
communicated systemically through the neuroendocrine-immune
network, potentially causing damage to the function of various
systems and organs (38). Therefore, for TSCI patients with higher
injury grades, healthcare providers must pay increased attention to
their psychological state, promptly recognizing and intervening in
psychological stress responses. This includes offering psychological
support, pain management, sleep interventions, and pharmacological
treatments when necessary (39). Additionally, healthcare providers

1.00

0.75

Sensitivity
[ =
8

0.25
0.00
1.00 0.75 0.50 0.25 0.00
Specificity
FIGURE 1

The ROC curve of the risk prediction model for acute stress disorder
in patients with traumatic spinal cord injury.
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TABLE 6 The sensitivity and specificity of the prediction model of acute
stress disorder in patients with traumatic spinal cord injury under
different cuff values.

Total score  Sensitivity  Specificity = Youden index
-1.0 1.000 0.000 0.000
1.0 1.000 0.124 0.124
15 0973 0236 0.209
25 0.920 0383 0303
35 0.859 0551 0.410
45 0.821 0.699 0520
55 0.681 0.860 0.541
65 0.677 0.888 0.565
7.5 0241 0.908 0.149
8.5 0.134 0.926 0.060
95 0.106 0.939 0.045
105 0.029 1.000 0.029
11 0.000 1.000 0.000

should work closely with patients and their families, providing
essential information and resources to help them cope with financial
and emotional stress, as well as the challenges posed by prolonged
hospitalization and potential functional impairments (40).

This study has identified the potential risk factors for ASD in
patients with TSCI and has developed a predictive model to assess
the risk of ASD development in this patient population. The high
sensitivity of this model renders it a potent tool for healthcare
providers to identify early ASD risks, devise targeted intervention
strategies, and reduce the incidence of ASD. These findings
underscore the necessity of conducting psychological assessments
in clinical nursing practice for TSCI patients to promptly recognize
their psychological needs and offer timely support. Research
outcomes indicate that emotional, financial, and psychological
support from family members, healthcare professionals, and
various social support groups play a significant role in mitigating
the occurrence of post-traumatic psychological stress (41, 42). This
comprehensive support provides individuals who have experienced
trauma with essential resources, enabling them to better manage the
psychological pressures associated with trauma and thereby
reducing the risk of ASD development.

This study has made certain achievements in exploring the risk
factors for ASD in TSCI patients and in constructing predictive
models; however, there are several limitations that warrant further
consideration. Firstly, as a single-center study with a relatively small
sample size, there is a potential for selection bias in terms of
population or geographic distribution, which may restrict the
generalizability of the findings. Secondly, the retrospective design
of this study lacks systematic follow-up of the subjects, necessitating
future prospective studies to further validate the predictive efficacy
of the model in the development of ASD. Thirdly, the study only
addresses the occurrence of ASD within 28 days post-TSCI, and the
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long-term incidence of ASD and its contributing factors require
additional research for supplementation and refinement. Future
research should delve into the trajectory of psychological stress
responses in TSCI patients with the aim of refining risk prediction
models and continuously refining and optimizing them in
clinical practice.

Conclusion

Inconclusion, this study unveiled the high comorbidity of ASD
among TSCI patients and has identified age, gender, monthly
household income, and injury severity as influential factors in the
occurrence of ASD. The ASD risk assessment model developed for
TSCI patients within this research indicates that patients with a score
of 6 or above are at a higher risk of developing ASD. This study not
only provides a scientific foundation for evaluating the risk of ASD in
TSCI patients but also offers guiding recommendations for the
implementation of psychological intervention measures. By
constructing and applying this predictive model, healthcare
professionals may more effectively identify high-risk patient groups
and take targeted preventive actions. The findings of this study
underscore the importance of early identification and intervention,
providing scientific support for personalized care in clinical practice,
which is conducive to enhancing the quality of care and psychological
health levels of TSCI patients.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The study was reviewed and approved by the ethics committee
of The First Affiliated Hospital of Soochow University (approval

References

1. Eapen BC. Advancements in spinal cord injury rehabilitation. Phys Med Rehabil
Clin N Am. (2025) 36:510-6. doi: 10.1016/j.pmr.2024.09.002

2. Ferber GA, Anderson KD. Recovery insights following spinal cord injury: A
consumer’s perspective. Phys Med Rehabil Clin N Am. (2025) 36:139-54. doi: 10.1016/
j.pmr.2024.08.002

3. Zhang H, Liu Y, Xiao S. Meta analysis of epidemiological characteristics of
traumatic spinal cord injury patients in China. China J Spine Spinal Cord. (2023)
18:397-407.

4. Liu C, Zhou M, Liu H. Epidemiological survey of cervical spinal cord injuries in
China from 1990 to 2019. China ] Spine Spinal Cord. (2023) 16:390-6.

5. Tobener VW, Lynn RS, Castillo Diaz CM. Optimizing musculoskeletal
management following spinal cord injury: best practices in practice management.
Phys Med Rehabil Clin N Am. (2025) 36:33-45. doi: 10.1016/j.pmr.2024.07.003

6. Lu Y, Shang Z, Zhang W, Hu X, Shen R, Zhang K, et al. Global, regional, and
national burden of spinal cord injury from 1990 to 2021 and projections for 2050: A
systematic analysis for the Global Burden of Disease 2021 study. Ageing Res Rev. (2025)
103:598-604. doi: 10.1016/j.arr.2024.102598

Frontiers in Psychiatry

10.3389/fpsyt.2025.1555589

number: 2025394). The studies were conducted in accordance with
the local legislation and institutional requirements. The participants
provided their written informed consent to participate in this study.

Author contributions

HS: Investigation, Writing — original draft. YS: Investigation,
Writing — original draft. CP: Investigation, Writing — original draft.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

7. Frigon A, Lecomte CG. Stepping up after spinal cord injury: negotiating an
obstacle during walking. Neural Regener Res. (2025) 20:1919-29. doi: 10.4103/
NRR.NRR-D-24-00369

8. Pedro KM, Fehlings MG. Progress and future directions in spinal cord injury
trials. Lancet Neurol. (2025) 24:3-5. doi: 10.1016/S1474-4422(24)00482-4

9. Douglas ME, Bennett M, Jones KA, Pogue JR, Chauvette GV, Sikka S, et al. Patel S
et al: Prolonged exposure for posttraumatic stress disorder following spinal cord injury:
A randomized controlled trial. Rehabil Psychol. (2024) 9:6-9.

10. Huang H, Chen M, Ding P, Xia X, Dai Q, Feng L, et al. Disability trajectories
individuals with spinal cord injury in mainland China: do psychosocial resources and
diseases factors predict trajectories? Spinal Cord. (2024) 16:10-5.

11. Schnurr PP, Hamblen JL, Wolf ], Coller R, Collie C, Fuller MA, et al. McGraw K
et al: The Management of Posttraumatic Stress Disorder and Acute Stress Disorder:
Synopsis of the 2023 U.S. Department of Veterans Affairs and U.S. Department of Defense
Clinical Practice Guideline. Ann Intern Med. (2024) 177:363-74. doi: 10.7326/M23-2757

12. Cardena E, Koopman C, Classen C, Waelde LC, Spiegel D. Psychometric
properties of the Stanford Acute Stress Reaction Questionnaire (SASRQ): a valid and

frontiersin.org


https://doi.org/10.1016/j.pmr.2024.09.002
https://doi.org/10.1016/j.pmr.2024.08.002
https://doi.org/10.1016/j.pmr.2024.08.002
https://doi.org/10.1016/j.pmr.2024.07.003
https://doi.org/10.1016/j.arr.2024.102598
https://doi.org/10.4103/NRR.NRR-D-24-00369
https://doi.org/10.4103/NRR.NRR-D-24-00369
https://doi.org/10.1016/S1474-4422(24)00482-4
https://doi.org/10.7326/M23-2757
https://doi.org/10.3389/fpsyt.2025.1555589
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Shi et al.

reliable measure of acute stress. ] Trauma Stress. (2000) 13:719-34. doi: 10.1023/
A:1007822603186

13. Wang]J, Song Q, Chen C. Acute stress response in patients with acute myocardial
infarction and its influencing factors. Occupation Health. (2017) 33:5-7.

14. Wang M, Yang F, Zheng J. Analysis of current situation and influencing factors
of acute stress disorder in patients with acute abdomen. China Lab Diagnostics. (2023)
27:24-6.

15. Parajuli B, Acharya K, Grooves CC, Dhakal R, Shrestha J, Shrestha R, et al. Post-
traumatic stress disorder among individuals with traumatic spinal cord injury in Nepal:
a cross-sectional study. Spinal Cord Ser cases. (2023) 9:13. doi: 10.1038/541394-023-
00566-6

16. Migliorini CE, New PW, Tonge BJ. Comparison of depression, anxiety and stress
in persons with traumatic and non-traumatic post-acute spinal cord injury. Spinal
Cord. (2009) 47:783-8. doi: 10.1038/sc.2009.43

17. Arora M, Pozzato I, McBain C, Tran Y, Sandalic D, Myles D, et al. Cognitive
reserve and its association with cognitive and mental health status following an acute
spinal cord injury. J Clin Med. (2023) 12:8-14. doi: 10.3390/jcm12134258

18. Bertolini F, Robertson L, Bisson JI, Meader N, Churchill R, Ostuzzi G, et al. Early
pharmacological interventions for prevention of post-traumatic stress disorder (PTSD)
in individuals experiencing acute traumatic stress symptoms. Cochrane Database Syst
Rev. (2024) 5:CD013613.

19. Hagos TG, Tamir TT, Workneh BS, Abrha NN, Demissie NG, Gebeyehu DA. Acute
stress disorder and associated factors among adult trauma patients in Ethiopia: a multi-
institutional study. BMC Psychiatry. (2024) 24:418-23. doi: 10.1186/s12888-024-05861-6

20. Mei S, Tang F, Zhang X. Analysis of risk factors and construction of prediction
model for acute stress disorder in patients with traumatic spinal cord injury. Nurs Res.
(2022) 36:2892-7.

21. Meng W, Liu J, Wu X. Acute stress disorder and its influencing factors in
patients with spinal cord injury. China Med Records. (2022) 23:90-3.

22. Sun Z, Chen B, Hu Y. Analytical value of China spinal cord injury database in
patients with acute spinal cord injury. J Qingdao Univ School Med. (2012) 48:3-6.

23. Dong J, Yu Y, Wang E. Factors related to post-traumatic stress disorder in
patients with spinal cord injury. World’s Latest Med Inf Digest. (2018) 18:135-6.

24. Ben-Arye E, Rubinstein D, Keshet Y, Samuels N, Stoffman G, Lahad M, et al. From
supportive care to trauma: training integrative practitioners in the treatment of acute
stress disorder. Support Care Cancer. (2024) 33:47-51. doi: 10.1007/500520-024-09090-1

25. Su X, Gao L, Lu S. Effect of extended nursing guided by collaborative nursing
model on the prevention of postpartum post-traumatic stress disorder. China J Pract
Nurs. (2019) 35:5-8.

26. Zhou X, Yao W, Zhang Q. Changes in post-traumatic stress disorder and its
influencing factors in children with hematopoietic stem cell transplantation. J Nurs.
(2023) 38:77-9.

27. LiY, Zhong Z, Li H. Analysis of current status and influencing factors of post-
traumatic stress disorder in severe trauma patients. J Clin Gen Surg. (2023) 11:57-63.

28. Schnyder U. Treating posttraumatic stress disorder: the complexities of the
clinical realm. Psychother Psychosom. (2024) 93:244-8. doi: 10.1159/000538954

Frontiers in Psychiatry

08

10.3389/fpsyt.2025.1555589

29. Gupta L, Subair MN, Munjal ], Singh B, Bansal V, Gupta V, et al. Beyond
survival: understanding post-intensive care syndrome. Acute Crit Care. (2024) 39:226-
33. doi: 10.4266/acc.2023.01158

30. Wallensten J, Ljunggren G, Nager A, Wachtler C, Petrovic P, Carlsson AC.
Differences in psychiatric comorbidity patterns in patients diagnosed with chronic
stress-induced exhaustion disorder and depression - A cohort study in the total
population of Region Stockholm. J Affect Disord. (2024) 351:765-73. doi: 10.1016/
jjad.2024.01.273

31. Carr BW, Severance SE, Bell TM, Zarzaur BL. Perceived loss of social support
after non-neurologic injury negatively impacts recovery. J Trauma Acute Care Surg.
(2020) 88:113-20. doi: 10.1097/TA.0000000000002515

32. Murphy PB, Severance S, Savage S, Obeng-Gyasi S, Timsina LR, Zarzaur BL.
Financial toxicity is associated with worse physical and emotional long-term outcomes
after traumatic injury. J Trauma Acute Care Surg. (2019) 87:1189-96. doi: 10.1097/
TA.0000000000002409

33. Trost Z, Scott W, Buelow MT, Nowlin L, Turan B, Boals A, et al. The association
between injustice perception and psychological outcomes in an inpatient spinal cord
injury sample: the mediating effects of anger. Spinal Cord. (2017) 55:898-905.
doi: 10.1038/5¢.2017.39

34. Sun F, Zhang L, Wang Z. Construction of a dynamic nomogram model for acute
stress disorder in young and middle-aged patients with first-episode stroke. J Nurs.
(2023) 38:87-91.

35. Li J, Feng X. Investigation and correlation analysis of post-traumatic stress
disorder, social support and quality of life in patients with spinal cord injury. J China
Acad Med Sci. (2020) 42:9-11. doi: 10.1097/CM9.0000000000000578

36. Huang H, Li L, Wang Z. Mediating effects of hope and depression on post-
traumatic stress disorder and disability in spinal cord injury patients. ] Nurse Educ.
(2023) 38:1261-6.

37. Wang L, Zhang W, Zhang C. Investigation and analysis of psychological trauma
stress in patients with severe spinal cord injury in neurosurgery. psychol Monthly.
(2023) 43:185-7.

38. Qiu Q, Huang C, Mao C. Correlation between mental health, social support and
quality of life in patients with spinal cord injury. J Clin Nurs. (2023) 41:10-4.

39. Chen N, Liang H. Effect of on-demand psychological counseling combined with
self-efficacy training on psychological resilience of spinal cord injury patients and
caregivers ‘ZBI score. Chin Foreign Med Res. (2022) 20:4-8.

40. Zhang S, Leng ], Meng X. Effect of micro-course health education on living
ability and psychological status of spinal cord injury patients after discharge. J Nurs.
(2023) 38:73-6.

41. Handelzalts JE, Kalfon-Hakhmigari M, Raichin A, Peled Y. Postpartum acute
stress disorder symptoms, social support, and quality of couple’s relationship
associations with childbirth PTSD. Front Psychiatry. (2024) 15:1310114.
doi: 10.3389/fpsyt.2024.1310114

42. Feng S, Zhang L, Lin J, Sun RW, Wang RN, Qu HF, et al. The mediating effect of
positive expectations in the relationship between social support and post-traumatic
stress disorder symptoms among parents of children with acute lymphoblastic
leukemia. J Psychiatr Res. (2024) 176:198-204. doi: 10.1016/j.jpsychires.2024.05.059

frontiersin.org


https://doi.org/10.1023/A:1007822603186
https://doi.org/10.1023/A:1007822603186
https://doi.org/10.1038/s41394-023-00566-6
https://doi.org/10.1038/s41394-023-00566-6
https://doi.org/10.1038/sc.2009.43
https://doi.org/10.3390/jcm12134258
https://doi.org/10.1186/s12888-024-05861-6
https://doi.org/10.1007/s00520-024-09090-1
https://doi.org/10.1159/000538954
https://doi.org/10.4266/acc.2023.01158
https://doi.org/10.1016/j.jad.2024.01.273
https://doi.org/10.1016/j.jad.2024.01.273
https://doi.org/10.1097/TA.0000000000002515
https://doi.org/10.1097/TA.0000000000002409
https://doi.org/10.1097/TA.0000000000002409
https://doi.org/10.1038/sc.2017.39
https://doi.org/10.1097/CM9.0000000000000578
https://doi.org/10.3389/fpsyt.2024.1310114
https://doi.org/10.1016/j.jpsychires.2024.05.059
https://doi.org/10.3389/fpsyt.2025.1555589
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Acute stress disorder in patients with traumatic spinal cord injury: risk factors and coping strategies
	Introduction
	Methods
	Quality control

	Results
	Discussions
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


