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Objective: This study aimed to assess perceived stress levels in patients with chronic wounds and examine the associations between
perceived stress and demographic factors, clinical characteristics, wound healing status, social support, and coping styles.
Methods: We conducted a cross-sectional study from December 2023 to August 2024 at the Wound Care Clinic of the First Affiliated
Hospital of Xi’an Jiaotong University. A convenience sampling method was used to recruit 292 patients with chronic wounds who
received standardized wound treatment. Data were collected using the general information questionnaire, Chinese Perceived Stress
Scale (CPSS), Pressure Ulcer Scale for Healing (PUSH), Social Support Rating Scale (SSRS), and Simplified Coping Style
Questionnaire (SCSQ). Statistical analysis utilized Spearman correlation and multiple linear regression to identify factors associated
with perceived stress.

Results: The mean perceived stress score among the 292 participants was 34.98+7.03, with 78.8% reporting clinically significant
stress (score>28). Multiple linear regression analysis showed a positive correlation between perceived stress and marital status,
comorbid chronic diseases, and wound healing status in patients with chronic wounds. Patients who were married, had multiple
chronic diseases, or exhibited poor wound healing tended to have higher perceived stress. Conversely, social support and positive
coping maintained inverse relationships with perceived stress, suggesting that patients with strong social support and positive coping
style experienced lower stress levels. Together, these factors accounted for 42.7% of the variance in perceived stress.

Conclusion: Chronic wound patients commonly exhibit moderate-to-high levels of perceived stress. Healthcare providers should
systematically assess patients’ perceived stress levels and implement individualized interventions, including enhancing social support
networks and teaching positive coping strategies, to alleviate perceived stress and ultimately improve wound healing outcomes.
Keywords: chronic wound, perceived stress, social support, coping style, risk factors

Introduction

Chronic wounds are defined as wounds that remain unhealed after one month of standard treatment and exhibit
a tendency not to heal, including diabetic foot ulcers, pressure injuries, and vascular ulcers, among others.'
Epidemiological data from a systematic review indicate a global occurrence rate of 2.21 cases per 1000 population.”
In the United States, the proportion of Medicare beneficiaries with chronic wounds climbed from 14.5% in 2014 to
16.3% in 2019.> Similarly, in northern China, the prevalence among hospitalized patients more than doubled, surging
from 0.94% in 2014 to 2.64% in 2017.* With demographic aging and the increasing incidence of metabolic disorders, the
prevalence of chronic wounds is projected to continue rising.
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The healthcare burden associated with chronic wounds demonstrates significant cross-national consistency. Globally,
chronic wound treatment costs account for approximately 4% of total healthcare expenditure and consume 68% of care
time.” Country-specific analysis reveals that Australia allocates 3.5 billion Australian dollars (AUD) annually, which is
about 2% of the healthcare budget. The United States spends more than 25 billion United States dollars per year.’
Whereas in China, the cost of chronic wound management for hospitalized patients has escalated significantly, increasing
from 3.68 million Chinese Yuan (CNY) in 2014 to 8.9 million Chinese Yuan (CNY) in 2017, while its share of total
healthcare expenditures rose from 1.23% to 3.18% during this period.* Although the exact proportion of expenditures
varies across countries, the high medical costs and resource demands imposed by chronic wounds pose a global challenge
for healthcare systems. Given China’s vast population and heterogeneous healthcare system, studying chronic wounds in
Chinese patients not only reveals nation-specific clinical features but also provides a unique perspective and actionable
insights for global chronic wound management.

In addition to the substantial healthcare burden, chronic wounds directly impair patients’ physical and mental
health. According to Olsson’s findings, impaired mobility and pain represented the most frequently reported symp-
toms among chronic wound patients.® Pain induces mobility limitations, sleep disorders and reduced food intake,
damaging interpersonal relationships and leading to psychological burdens in patients.” Wound odor and exudate
impair patients’ self-image, which increases their social isolation and psychological stress.'® Furthermore, chronic
wounds are difficult to treat and require long-term care, requiring patients to bear substantial healthcare expenditures.
A survey indicated that the average treatment cost per patient with chronic wounds can reach 12055.4 Chinese Yuan
(CNY)."" These high treatment costs place a heavy economic burden on families, further aggravating the patients’
perceived stress.

Perceived stress serves as a core indicator in psychological stress assessment. It refers to the mental state that
arises when individuals consciously recognize and process stressful situations. This state manifests as feelings of
tension and a sense of uncontrollability in both psychological and physiological domains.'? Previous studies have
shown that patients experiencing stress-related conditions exhibit a 3.6-fold slower wound healing rate compared to
control patients.'® Perceived stress impairs wound healing through the neuroendocrine, immune, and behavioral
pathways.'* Specifically, chronic stress triggers the activation of two key neuroendocrine pathways: the
Hypothalamic-pituitary-adrenal (HPA) axis and the Sympathetic-adrenal-medullary (SAM) system. This activation
leads to elevated secretion of stress hormones, including cortisol and catecholamines, which exert a biphasic time-
course effect on wound healing. Acute-phase suppression of pro-inflammatory cytokines such as IL-1p and TNF-a
delays the initiation of inflammation;'’ while the chronic phase induces excessive inflammatory response and elevates
the levels of neutrophil elastase and matrix metalloproteinases, shifting the wound microenvironment from tissue
synthesis to matrix degradation, thereby impeding wound healing.'® Such an imbalance in immune regulation is the
main reason for impaired wound healing. Behaviorally, individuals with elevated perceived stress exhibit higher
tendencies toward alcohol abuse, smoking, sleep disorders, and eating disturbances.'” These health-risk behaviors
reduce immune function and repair ability, indirectly hindering wound healing.'* However, the prolonged healing of
wounds, the persistent symptoms, and the high treatment cost greatly increase the patient’s perception of stress. This
bidirectional relationship forms a vicious cycle between impaired healing and perceived stress. Therefore, it is vital to
implement routine assessment of perceived stress in chronic wound patients and adopt appropriate stress-reduction
interventions.

Previous studies identified that patient demographics and disease characteristics may predict perceived stress

1819 with social support and coping styles serving as important mediators.”® > For instance, Dehghan et al*?

levels,
demonstrated that good emotional support and informational support significantly alleviate perceived stress and enhance
quality of life among cancer patients. However, to our knowledge, systematic quantitative studies on perceived stress
among chronic wound patients remain lacking. Therefore, the aim of this study was to assess perceived stress levels in
this population and examine associations with demographic factors, disease characteristics, social support, and coping
styles. Our findings would provide a theoretical basis for healthcare providers to develop stress intervention programs for

patients with chronic wounds.
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Methods
Study Design and Participants

This study assessed perceived stress levels among patients with chronic wounds using a cross-sectional design.
Participants were selected through convenience sampling from chronic wound patients who receiving standardized
wound treatment (including specific interventions such as debridement and dressing change) from September 2023 to
August 2024 in the Wound Care Clinic of the First Affiliated Hospital of Xi’an Jiaotong University. Inclusion criteria
were: (1) Wounds lasting 1 month or longer, (2) age>18 years, (3) intact comprehension and communication abilities, and
(4) voluntarily participated in the study and signed the informed consent. Exclusion criteria were: (1) Impaired vital
organ function or other serious chronic comorbidities such as end-stage hepatic/renal disease and acute respiratory
failure. (2) diagnosed neurocognitive disorders or other psychiatric disorders.

Sample Size Estimation

The sample size estimation was calculated based on methodological approaches for studies examining influencing factors
of related variables,”* requiring a minimum sample size 5 to 10 times the number of variables, with an additional 20%
allowance for anticipated attrition. This study comprised 21 variables and a sample size ranging from 132 to 263 cases.
Ultimately, 292 patients were included in this study, meeting the sample size criteria.

Research Tools

General Information Questionnaire

The research team developed a general information questionnaire based on a review of the literature, including
demographic and disease characteristics. Demographics comprised gender, age, place of residence, marital status,
employment status, among others, and disease characteristics included wound type, duration, and associated
symptoms.

Chinese Perceived Stress Scale (CPSS)

The scale was originally developed by Cohen et al.?> Subsequently, Yang et al'? cross-culturally adapted the PSS
(Perceived Stress Scale) through forward and reverse translation, revising its comprehensive structure and items to ensure
cultural appropriateness for Chinese populations. The 14 items were categorized into two dimensions: tension and
uncontrollability, enhancing their relevance to the domestic cultural environment. The scale is based on a 5-point Likert
scale with total scores ranging from 0 to 56. Higher composite scores indicate greater perceived stress level, categorized
as: 028 indicating normal stress perception, 29-42 representing moderate-to-high perceived stress, and 43—56 denoting
high stress perception.”® The scale’s Cronbach’s o coefficient was 0.78, with good reliability.

Pressure Ulcer Scale for Healing (PUSH)

The PUSH was designed by the National Pressure Ulcer Advisory Panel (NPUAP) in 1997 and published in 1998.%’
Jiang et al®® translated it into Chinese in 2015. It is mainly used to assess the healing status of pressure injuries. The
PUSH consists of three items: wound area, exudate volume, and tissue type. With a total score between 0 and 17, 0
indicates that the wound has healed. A higher score implies poorer wound healing. Recent studies have shown that the
PUSH can also be used to evaluate the degree of healing of chronic wounds such as venous ulcers, diabetic foot, and
chronic surgical wounds.?*° The scale exhibits excellent internal consistency, with a Cronbach’s a coefficient of 0.823,
confirming its reliability for clinical and research applications.

Social Support Rating Scale (SSRS)

The scale, developed by Xiao in 1987,°° was informed by international measures and is mainly used to assess
individuals’ social support levels. This scale comprises three dimensions: objective support, subjective support, and
support utilization, totaling 10 items. Scores range between 12 and 66 on this scale, where elevated totals reflect stronger
perceptions of social support. Cronbach’s a coefficient for this scale was 0.92.
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Simplified Coping Style Questionnaire (SCSQ)

The questionnaire was developed by Xie®!' for the Chinese cultural context, covering both positive and negative coping
dimensions. It utilizes a 4-point Likert format, with 0 indicating non-adoption and 3 indicating frequent adoption. The
scale comprises 20 items, with items 1-12 pertaining to the positive coping dimension (scoring range of 0-36) and the
remaining items corresponding to the negative coping dimension (scoring range of 0-24). By comparing the average
scores of the items in the two dimensions, the coping style adopted by individuals when facing stress, difficulties, or
challenges can be evaluated. The Cronbach’s alpha coefficient for the scale was 0.90.

Data Collection

All research staff received standardized training on data collection. Trained personnel then screened patients at the wound
care clinic in accordance with inclusion/exclusion criteria. The research staff first established a good relationship with the
patients, and after gaining trust, explained the study purpose and significance in detail. Questionnaires were administered
after obtaining signed informed consent. During the survey, staff used a standardized guide to explain questionnaire
completion. Patients preferred to fill in the survey themselves. For patients with poor vision and difficulties in filling out
the questionnaire, the staff recorded the answers and confirmed them on behalf of the patients through a question-and-
answer format. All questionnaires were returned on the spot. Two independent team members verified data and manually
excluded invalid questionnaires.

Data Analysis

Two researchers carried out data input to ensure the accuracy of the data. Data were analyzed using SPSS 26.0 software.
Frequency and percentage were used to describe the count data, and the mean+standard deviation was used to express the
measurement data. Potential variables affecting perceived stress were identified by univariate analysis of variance (x°).
The relationship between perceived stress, wound healing, social support, and coping styles was determined by Spearman
correlation analysis. All potential variables identified through univariate analysis and correlation analysis were included
as independent variables in the multiple linear regression model. The difference was statistically significant at P<0.05.

Results

Current Status of Perceived Stress Level Among Chronic Wound Patients

The average CPSS score of patients with chronic wounds in this study was 34.98+7.03. Mean scores were 18.00+3.54 for
the tension dimension, and 16.98+4.08 for the uncontrollability dimension. Among these participants, 21.2% demon-
strated normal perceived stress (CPSS< 28 points), while 78.8% exhibited clinically significant stress (with 62.7%
showing moderate-to-high and 16.1% showing high levels of perceived stress).

Demographic Characteristics and Univariate Analysis of Perceived Stress in Chronic
Wound Patients

During the survey, we screened 303 chronic wound patients who met the inclusion and exclusion criteria. Eight patients
declined participation and three failed to complete the questionnaires, giving a final sample size of 292: 159 males and
133 females, with 182 participants under 60 years of age, and 110 aged 60 and over. Among these participants, 65
presented with diabetic foot ulcers, 59 with venous lower extremity ulcers, 42 with chronic surgical wounds, and 37 with
chronic traumatic wounds. Stratified y* analysis revealed that participants with pressure injuries who were aged >60
years, widowed or divorced, had lower educational attainment, reduced monthly income, or multiple chronic comorbid-
ities were more likely to exhibit clinically significant perceived stress (CPSS>28). Details are shown in Table 1.

Correlation Analysis of Perceived Stress with PUSH, Social Support, and Coping Styles

Among Chronic Wound Patients
Patients exhibited mean scores of 9.774+3.29 on the PUSH, 35.29+5.12 for social support, 1.29+0.42 on positive coping
items, and 1.90+0.35 on negative coping items. Spearman correlation analysis indicated that the total and dimensional
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Table | Demographic Factors Associated with Perceived Stress in Chronic Wound Patients (n=292)

Characteristics n Normal Perceived | Clinically Significant | 3> P
Stress (n=62) Perceived Stress
(n=230)
Sex 0.005 0.945
Male 159 34 (21.4%) 125 (78.6%)
Female 133 28 (21.1%) 105 (78.9%)
Age 7.634 0.006
<60 182 48 (26.4%) 134 (76.3%)
260 110 14 (12.7%) 96 (87.3%)
Residence 3.091 0.079
City 184 45 (24.5%) 139 (75.5%)
Country 108 17 (15.7%) 91 (84.3%)
Marital status 8.873 0.012
Unmarried 38 13 (34.2%) 25 (65.8%)
Married 219 47 (21.5%) 172 (78.5%)
Other (divorced or widowed) 35 2 (5.7%) 33 (94.3%)
Educational level 21.568 <0.001
Primary and below 75 6 (8.0%) 69 (92.0%)
Junior high school 76 12 (15.8%) 64 (84.2%)
Senior high school 63 16 (25.4%) 47 (74.6%)
University 66 22 (33.3%) 44 (66.7%)
Master’s degree or above 12 6 (50.0%) 6 (50.0%)
Employment status 3.750 0.153
Working 187 34 (18.2%) 153 (81.8%)
Retired 56 13 (23.2%) 43 (76.8%)
Unemployed 49 15 (30.6%) 34 (69.4%)
Monthly income (CNY) 9.275 0.010
<$3000 68 7 (10.3%) 61 (89.7%)
$3001-5000 131 27 (20.6%) 104 (79.4%)
>$5000 93 28 (30.1%) 65 (69.9%)
Payment 3.283 0.194
Social insurance 126 24 (19.0%) 102 (81.0%)
Commercial insurance 5 0 (0%) 5 (100.0%)
Self-pay 161 38 (23.6%) 123 (76.4%)
Sleep (h) 5.568 0.062
<5 37 3 (8.1%) 34 (91.9%)
5-8 237 53 (22.4%) 184 (77.6%)
>8 18 6 (33.3%) 12 (66.7%)
Wound duration 4.942 0.085
I1-3 months 207 51 (24.6%) 156 (75.4%)
4-6 months 48 6 (12.5%) 42 (87.5%)
>6 months 37 5 (13.5%) 32 (86.5%)
Wound symptoms 0.004 0.952
<3 114 24 (21.1%) 90 (78.9%)
23 178 38 (21.3%) 140 (78.7%)
Combined chronic disease 7816 0.020
0 17 32 (27.4%) 85 (72.6%)
1-2 148 29 (19.6%) 119 (80.4%)
23 27 | (3.7%) 26 (96.3%)
(Continued)
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Table 1 (Continued).

Characteristics n Normal Perceived | Clinically Significant | y P
Stress (n=62) Perceived Stress
(n=230)
Chronic wound type 22.840 0.004
Diabetic foot ulcer 65 9 (13.8%) 56 (86.2%)
Venous leg ulcer 59 Il (18.6%) 48 (81.4%)
Arterial ulcer 22 3 (13.6%) 19 (86.4%)
Pressure injury 13 0 (0.0%) 13 (100.0%)
Malignant fungating wound 26 4 (15.4%) 22 (84.6%)
Surgical wound 42 10 (23.8%) 32 (76.2%)
Traumatic wound 37 13 (35.1%) 24 (64.9%)
Abscess incision 14 4 (28.6%) 10 (71.4%)
Other wounds 14 8 (57.1%) 6 (42.9%)

Notes: Normal perceived stress was defined as CPSS<28, while clinically significant perceived stress was classified as CPSS>28.

Abbreviations: CNY, Chinese Yuan.

Table 2 Correlation Analysis of CPSS with PUSH, Social Support, and

Coping Styles Among Chronic Wound Patients

Variables Tension Score | Uncontrollability Score | Total Score
PUSH 0.361** 0.42%* 0.41 I**
Social support —0.430%* —0.417%* —0.450%*
Positive coping —0.403** —0.475%* —0.469**
Negative coping 0.202%* 0.245% 0.226%*

Note: *¥P<0.01.
Abbreviation: PUSH, Pressure Ulcer Scale for Healing.

score of CPSS in patients with chronic wounds was positively correlated with PUSH (r=0.421, P<0.01) and negative

coping (r=0.287, P<0.01), while demonstrating inverse relationships with social support (r=—0.452, P<0.01) and positive

coping (r=—0.368, P<0.01). These findings are presented in Table 2.

Multiple Linear Regression Analysis of Perceived Stress in Chronic Wound Patients
Multiple linear regression analysis was conducted using the total CPSS score as the dependent variable and statistically

significant univariate analysis variables, as well as the PUSH score, total social support score, positive coping score, and

negative coping score as independent variables. Details of how the independent variables were assigned are shown in

Table 3. The results showed that marriage, comorbid chronic disease, PUSH, social support, and positive coping were

significantly associated with perceived stress in chronic wound patients (P<0.05), accounting for 42.7% of the variance,

as illustrated in Table 4.

Table 3 Assignment of Independent Variables

Variables

Assignment Method

Age

Marital status
Educational level
Monthly income (CNY)

Combined chronic diseases

I= <60 years; 2= 260 years

“Unmarried” as a reference, setting 2 dummy variables for “Married” and “Other (divorced or widowed)”

I= Primary and below; 2= Junior high school; 3= Senior high school; 4= university; 5=master’s degree and above
I= <3000; 2=3001-5000; 3= >5000

1=0; 2=1-2; 3=23

(Continued)
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Table 3 (Continued).

Variables Assignment Method

Wound type “Diabetic foot ulcer” as a reference, setting “Venous leg ulcer”, “Arterial ulcers”, “Pressure injury”, “Malignant
fungating wound”, “Surgical wound”, “Traumatic wound”, “Abscess incision”, and “Other wound” 8 dummy
variables

PUSH Original value input

Social support Orriginal value input

Positive coping Orriginal value input

Negative coping Orriginal value input

Abbreviations: CNY, Chinese Yuan; PUSH, Pressure Ulcer Scale for Healing.

Table 4 Multiple Linear Regression Analysis of Factors Associated with Perceived Stress in
Chronic Wound Patients

Variables Unstandardized Standardized t P
Coefficient Coefficient
B Standard Error Beta
(constant) 46.621 4.729 - 9.859 | <0.001
Married 2.293 1.141 0.142 2.009 0.046
Combined chronic diseases 1.604 0.561 0.144 2.861 0.005
PUSH 0.559 0.110 0.262 5.088 | <0.001
Social support —0.465 0.077 —0.339 —6.009 | <0.001
Positive coping —0.307 0.070 —0.222 —4.370 | <0.001

Notes: R? = 0.462, Rzadi = 0.427, F=13.035, P=0.000; “~” means no such data; only statistically significant variables
are presented (P<0.05).
Abbreviation: PUSH, Pressure Ulcer Scale for Healing.

Discussion

This study revealed a significant perceived stress burden among individuals suffering from chronic wounds. The average
CPSS score of this population was 34.98+7.03, above the scale’s midpoint (28), signifying a moderately high stress level.
Comparative analysis showed that the perceived stress level in this study population was higher than the score reported
by patients with coronary artery disease (27.16+6.35).> The reason for this is that patients with chronic wounds not only
have to cope with the psychological burden of the underlying disease, but also suffer from long-term symptoms such as
wound odor, exudation, and pain.'® This superimposed effect of psychological burden and physical symptoms may be
a key factor contributing to their elevated levels of perceived stress. In addition, our findings demonstrated marginally
higher scores in the tension dimension compared to the uncontrollability dimension. It indicated that when chronic
wound patients faced stressful situations such as disease distress and environmental changes, they had difficulty in
effectively dealing with worries and problems due to limited disease knowledge and poor understanding of wound

management,33 34

resulting in increased tension. Healthcare providers ought to provide patients with systematic education
on wound care knowledge and training on emergency management skills, while instructing them in stress management
skills, and assisting in the development of a robust social support network. This multidimensional intervention model is
designed to enhance patients’ ability to cope with wound emergencies and improve disease adaptation, thereby alleviat-
ing the perception of stress.

In our study, married patients with chronic wounds were more vulnerable to heightened stress perception, contrasting
with Langford’s conclusion that unmarried patients exhibited greater stress due to insufficient emotional support.®® Tt
should be noted that this study only collected marital status data and did not assess the quality of the marital relationship,
representing a limitation of this study. Through in-depth analysis, we identified that this discrepancy may primarily stem

from married patients serving as the primary financial providers for their families. However, the decline in work capacity
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caused by chronic wounds significantly impacts household income, with data indicating that over 12% of workers with
venous ulcers consequently retire prematurely.’® Furthermore, the economic burden associated with chronic wound
treatment is substantial, as evidenced by the extension of average hospitalization duration from 14 to 31 days,
accompanied by a daily cost increase exceeding 1,000 Chinese Yuan (CNY).?” These accumulated long-term medical
expenses further exacerbate financial strain on families, consequently amplifying perceived stress in patients. Notably,
clear and transparent communication regarding medical costs has been shown to mitigate patients’ financial stress.*®
Therefore, healthcare providers should pay particular attention to the psychological well-being of married patients,
proactively discuss treatment expenses during clinical consultations, and assist in selecting economically feasible
treatment plans to effectively alleviate their financial burden.

The results of this study demonstrated a significant positive correlation between multimorbidity and perceived stress in
chronic wound patients, suggesting that disease accumulation may exacerbate psychological stress through multiple
pathways. This finding is consistent with the research conclusions of Zhang et al®’ on patients suspected of having
COVID-19. During the investigation, it was found that these patients often have comorbidities such as diabetes, hyperten-
sion, and coronary heart disease. With the growing number of chronic diseases, the complexity of the condition and the
difficulty of treatment increase significantly, which is manifested in a longer wound healing cycle and an increased need for
medical intervention. Patients not only require long-term pharmacotherapy but also strict self-monitoring and regular
clinical reassessments, with some necessitating surgical management. These factors collectively contribute to cumulative
physical discomfort and financial burdens, potentially serving as an important mechanism of higher perceived stress.
Notably, Whitehead et al*® confirmed in a systematic review that mobile health applications can significantly improve the
self-management level of chronic disease patients. Therefore, it is recommended that healthcare providers adopt
a collaborative model of “online health platform + offline personalized guidance” to improve patients’ awareness of
chronic diseases and self-management capabilities, thereby reducing the physical and mental burden of multimorbidity.

This study found that patients with poorer wound healing (higher PUSH scores) were more likely to exhibit clinically
significant perceived stress. This association is mainly reflected in two aspects. First, poor wound healing directly affects
the patient’s daily life, social life, and work ability. Second, poorer wound healing means that patients and their families
need to spend more time, energy, material, and financial resources, which not only exacerbates the mental stress of
patients but also intensifies the caregiver’s caregiving burden, thereby further amplifying patients’ perceived stress. It is
noteworthy that there is a bidirectional mechanism of action between wound healing and stress perception; chronic stress
perception delays wound healing,'* and poor healing in turn reinforces the patient’s perceived stress. Britto et al*! found
that selecting the appropriate dressing will shorten the wound healing time, indirectly improving the patient’s psycho-
logical state. In clinical practice, it is recommended to take the PUSH score as the basis and combine the application of
advanced dressing with psychosocial support to achieve the synergistic promotion of patients’ physiological rehabilita-
tion and psychological adjustment. However, while the PUSH composite score integrates wound size, exudate, and tissue
type, the lack of independent wound measurements may limit direct comparisons with studies using planar area
assessment parameters. Future work should incorporate standardized size documentation.

Social support refers to the material and psychological assistance that people obtain from their social networks, which
can reduce the adverse effects of stress on an individual’s psychological and physical health.?* Our study found that
chronic wound patients with lower social support were more prone to experience perceived stress, consistent with the

12 and Mohammedhussein et al,*? both confirming an inverse correlation between perceived

conclusions of Dehghan et a
stress and social support. When facing the stressful event of chronic wounds, the companionship of family members,
friends, and medical staff can help patients adopt positive coping styles.43 Zeng et al** found that role model education
can improve patients’ psychological barriers and stimulate seeking health-promoting behaviors. Therefore, healthcare
providers should promptly screen chronic wound patients with low levels of social support. Based on fully mobilizing
family support, a role model education group for healthcare patients should be organized to enhance patients’ coping
resources through peer support networks and improve their psychological resilience in the face of stressful challenges.

Coping styles refer to the cognitive and behavioral approaches people take when experiencing frustration and stressful
events, classified into two types: positive and negative coping.’' The results of our study indicated that there was an

122

inverse relationship between positive coping and perceived stress, aligning with the findings of Peng et al™~ and Shamsaei
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et al,”> whose research also confirmed that positive coping alleviates the perception of stress. Positive coping with illness
enhances patients’ treatment confidence, making them more willing to seek help from family and friends to alleviate
stress;*> while prolonged wound healing may also deplete patients’ coping resources, as evidenced by the higher mean
score of negative coping items in this study. Relaxation therapy and positive psychological interventions have been
shown to reduce patients’ psychological stress and form positive emotional states.*®*” Healthcare providers can conduct
psychotherapy in groups or individually to assist patients with chronic wounds in learning strategies to cope with stress
and change negative thinking patterns.

Limitations

There are several limitations to this study. First, the study subjects were recruited exclusively from a single tertiary hospital
in Xi’an, which may affect the generalizability of some findings. Second, the self-reported nature of the survey could
introduce potential biases or overestimation, lacking objective validation. Third, no follow-up observation was conducted in
this study, and a longitudinal study can be carried out in the future to establish the longitudinal change trajectory of
perceived stress in chronic wound patients, thereby providing a time-series database for causal mechanism research.

Conclusion

This cross-sectional analysis showed that perceived stress is prevalent among chronic wound patients, with a moderately high
level. Married status, increased number of comorbid chronic diseases, and poor wound healing were strongly associated with
elevated stress perceptions, whereas good social support and positive coping showed a protective effect. Based on the current
findings, screening for perceived stress in this population should be emphasized in clinical practice and managed through
targeted interventions such as mobilizing social support systems and promoting positive coping with illness. It is important to
note that these associations may reflect bidirectional effects—that is, chronic wounds may simultaneously affect marital
relationships, social support, and stress perception. However, the current study design cannot allow for the identification of
causality, and future longitudinal or experimental studies are needed to further clarify the direction and develop an early
warning system integrating physiological-psychological indicators to guide stratified interventions.

Ethics Approval

This study was conducted in accordance with the principles of the Declaration of Helsinki. This study received ethical
approval from the Ethics Committee of the First Affiliated Hospital of Xi’an Jiaotong University (No.
XJTU1AF2024LSYY-065).

Acknowledgments

We would like to thank the senior management of the First Affiliated Hospital of Xi’an Jiaotong University for allowing
us to conduct this study. Meanwhile, we also sincerely thank all the participants of this study and others who cooperated
in this study.

Funding
This study was funded by the Shaanxi Provincial Science and Technology Tackle Program (Approval No. 2023-YBSF
-327) and the Key Research and Development Program of Shaanxi Province (Grant No. 2025SF-YBXM-222).

Disclosure
The authors declare that they have no competing interests in this work.

References

1. Clinton A, Carter T. Chronic wound biofilms: pathogenesis and potential therapies. Lab Med. 2015;46(4):277-284. doi:10.1309/
LMBNSWKUI4JPN7SO

2. Gethin G, Probst S, Stryja J, et al. Evidence for person-centred care in chronic wound care: a systematic review and recommendations for practice.
J Wound Care. 2020;29(Sup9b):S1-S22. doi:10.12968/jowc.2020.29.Sup9b.S1

Risk Management and Healthcare Policy 2025:18 hetps: 1955


https://doi.org/10.1309/LMBNSWKUI4JPN7SO
https://doi.org/10.1309/LMBNSWKUI4JPN7SO
https://doi.org/10.12968/jowc.2020.29.Sup9b.S1

Su et al

oo

10.
11.

20.
21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.
32.

33.
34.

35.

36.

37.

38.
39.

. Carter MJ, DaVanzo J, Haught R, et al. Chronic wound prevalence and the associated cost of treatment in Medicare beneficiaries: changes between

2014 and 2019. J Med Econ. 2023;26(1):894-901. doi:10.1080/13696998.2023.2232256

. Yao Z, Niu J, Cheng B. Prevalence of chronic skin wounds and their risk factors in an inpatient hospital setting in Northern China. Adv Skin Wound

Care. 2020;33(9):1-10. doi:10.1097/01.ASW.0000694164.34068.82

. Yao ZX, Fu XB, Cheng B. New concept of chronic wound healing: advances in the research of wound management in palliative care. Chin J Burns.

2020;36(08):754-757. doi:10.3760/cma.j.cn501120-20190929-00388

. McCosker L, Tulleners R, Cheng Q, et al. Chronic wounds in Australia: a systematic review of key epidemiological and clinical parameters.

Int Wound J. 2019;16(1):84-95. doi:10.1111/iwj.12996

. Criscitelli T. The Future of Wound Care. AORN J. 2018;107(4):427-429. doi:10.1002/aorn.12118
. Olsson M, Jarbrink K, Divakar U, et al. The humanistic and economic burden of chronic wounds: a systematic review. Wound Repair Regen.

2019;27(1):114-125. doi:10.1111/wrr.12683

. Olsson M, Friman A. Quality of life of patients with hard-to-heal leg ulcers: a review of nursing documentation. Br J Community Nurs. 2020;25

(12):S13-S19. doi:10.12968/bjcn.2020.25.Sup12.S12

Erfurt-Berge C, Renner R. Quality of life in patients with chronic wounds. Hautarzt. 2020;71(11):863-869. doi:10.1007/s00105-020-04673-5
Sun X, Ni P, Wu M, et al. A clinicoepidemiological profile of chronic wounds in wound healing department in Shanghai. Int J Low Extrem Wounds.
2017;16(1):36-44. doi:10.1177/1534734617696730

. Yang TZ, Huang HT. An epidemiological study on stress among urban residents in social transition period. Chin J Epidemiol. 2003;24

(09):760-764. doi:10.3760/j.issn:0254-6450.2003.09.004

. Bosch JA, Engeland CG, Cacioppo JT, et al. Depressive symptoms predict mucosal wound healing. Psychosom Med. 2007;69(7):597-605.

doi:10.1097/PSY.0b013e318148c682

. Georgina G, Evelien T, Jaap JVN, et al. The impact of patient health and lifestyle factors on wound healing: part 1: stress, sleep, smoking, alcohol,

common medications and illicit drug use. J Wound Manage. 2022;23(1):2—41. doi:10.35279/jowm2022.23.01.sup01.01

. Gouin JP, Kiecolt-Glaser JK. The impact of psychological stress on wound healing: methods and mechanisms. Critl Care Nurs Clin. 2012;24

(2):201-213. doi:10.1016/j.ccell.2012.03.006

. Vileikyte L. Stress and wound healing. Clin Dermatol. 2007;25(1):49-55. doi:10.1016/j.clindermatol.2006.09.005
. Steptoe A, Wardle J, Pollard TM, et al. Stress, social support and health-related behavior: a study of smoking, alcohol consumption and physical

exercise. J Psychosom Res. 1996;41(2):171-180. doi:10.1016/0022-3999(96)00095-5

. Costa C, Briguglio G, Mondello S, et al. Perceived stress in a gender perspective: a Survey in a population of unemployed subjects of southern

Italy. Front Public Health. 2021;9:640454. doi:10.3389/fpubh.2021.640454

. Cezar C, Mclean H, Castafieda SM, et al. Increasing severity of chronic liver disease is associated with higher levels of perceived stress.

Gastroenterology. 2021;160(6):798-801. doi:10.1016/S0016-5085(21)02632-9

Xiao SY. Theoretical basis and research application of Social Support rating Scale. J Clin Psychiatry. 1994;4(02):98-100.

Peng L, Ye Y, Wang L, et al. Chain mediation model of perceived stress, resilience, and social support on coping styles of Chinese patients on
hemodialysis during COVID-19 pandemic lockdown. Med Sci Monit. 2022;28:¢935300. doi:10.12659/MSM.935300

Shamsaei F, Maleki A, Shobeiri F, et al. The relationship between general health and coping style with perceived stress in primigravida healthy
pregnant women: using the PATH model. Women Health. 2019;59(1):41-54. doi:10.1080/03630242.2018.1434587

Dehghan M, Jazinizade M, Malakoutikhah A, et al. Stress and quality of life of patients with cancer: the mediating role of mindfulness. J Oncol.
2020;2020:3289521. doi:10.1155/2020/3289521

Ni P, Chen JL, Liu N. The sample size estimation in quantitative nursing research. Chin J Nurs. 2010;45(04):378-380. doi:10.3761/j.issn.0254-
1769.2010.04.037

Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav. 1983;24(4):385-396. doi:10.2307/2136404

Wu DX. Comprehensive Manual of Psychosomatic Medicine Liaison Consultation. Beijing: People’s Medical Publishing House; 2011:48—49.
Thomas DR, Rodeheaver GT, Bartolucci AA, et al. Pressure ulcer scale for healing: derivation and validation of the PUSH tool. The PUSH task
force. Adv Wound Care. 1997;10(5):96-101.

Jiang QX, Wang JD, Peng Q, et al. Reliability and validity of the Chinese version of the Pressure Ulcer Scale for Healing. J Med Postgraduates.
2015;28(07):750-754. doi:10.16571/j.cnki.1008-8199.2015.07.017

Jiang QX, Wang GL, Weng ZQ. Effect evaluation of different classification wounds with pressure ulcer scale for healing. J Med Postgraduates.
2017;30(04):436-439. doi:10.16571/j.cnki.1008-8199.2017.04.021

Choi EP, Chin WY, Wan EY, et al. Evaluation of the internal and external responsiveness of the Pressure Ulcer Scale for Healing (PUSH) tool for
assessing acute and chronic wounds. J Adv Nurs. 2016;72(5):1134-1143. doi:10.1111/jan.12898

Xie YN. A preliminary study on the reliability and validity of simplified coping style scale. Chin J Clinical Psychol. 1998;(2):53-54.

Gao Y, Hu R, Zhang Y, et al. Perceived stress in Chinese patients with coronary heart disease: a cross-sectional study. BMJ Open. 2022;12(3):
€051419. doi:10.1136/bmjopen-2021-051419

Li XY. Analysis of Self-Perceived Burden in Patients with Lower limb Chronic Wound and Its Influencing Factors. Huzhou University; 2021.
Hu GL, Gu Y, Su TL, et al. Qualitative research in work experience of specialty nurses for chronic wounds. Mod Clinl Nurs. 2018;17(02):68-72.
doi:10.3969/j.issn.1671-8283.2018.02.015

Langford DJ, Cooper B, Paul S, et al. Distinct stress profiles among oncology patients undergoing chemotherapy. J Pain Symptom Manage.
2020;59(3):646-657. doi:10.1016/j.jpainsymman.2019.10.025

Da SA, Navarro MF, Batalheiro J. The importance of chronic venous insufficiency. Various preliminary data on its medico-social consequences.
Phlebologie. 1992;45(4):439-443.

Lu Q, Wang J, Wei X, et al. Cost of diabetic foot ulcer management in China: a 7-year single-center retrospective review. Diabetes Metab Syndr
Obes. 2020;13:4249-4260. doi:10.2147/DMS0.S275814

Greenup RA. Financial Toxicity and Shared Decision Making in Oncology. Surg Oncol Clin N Am. 2022;31(1):1-7. doi:10.1016/j.s0¢.2021.08.001
Zhang YZ, Liu XM, Xue M, et al. The correlation between post-traumatic stress disorder and perceived stress in suspected COVID-19 patients
quarantined in hospital. Chin J Respirat Crit Care Med. 2020;19(04):325-329. doi:10.7507/1671-6205.202005021

1956 https: Risk Management and Healthcare Policy 2025:18


https://doi.org/10.1080/13696998.2023.2232256
https://doi.org/10.1097/01.ASW.0000694164.34068.82
https://doi.org/10.3760/cma.j.cn501120-20190929-00388
https://doi.org/10.1111/iwj.12996
https://doi.org/10.1002/aorn.12118
https://doi.org/10.1111/wrr.12683
https://doi.org/10.12968/bjcn.2020.25.Sup12.S12
https://doi.org/10.1007/s00105-020-04673-5
https://doi.org/10.1177/1534734617696730
https://doi.org/10.3760/j.issn:0254-6450.2003.09.004
https://doi.org/10.1097/PSY.0b013e318148c682
https://doi.org/10.35279/jowm2022.23.01.sup01.01
https://doi.org/10.1016/j.ccell.2012.03.006
https://doi.org/10.1016/j.clindermatol.2006.09.005
https://doi.org/10.1016/0022-3999(96)00095-5
https://doi.org/10.3389/fpubh.2021.640454
https://doi.org/10.1016/S0016-5085(21)02632-9
https://doi.org/10.12659/MSM.935300
https://doi.org/10.1080/03630242.2018.1434587
https://doi.org/10.1155/2020/3289521
https://doi.org/10.3761/j.issn.0254-1769.2010.04.037
https://doi.org/10.3761/j.issn.0254-1769.2010.04.037
https://doi.org/10.2307/2136404
https://doi.org/10.16571/j.cnki.1008-8199.2015.07.017
https://doi.org/10.16571/j.cnki.1008-8199.2017.04.021
https://doi.org/10.1111/jan.12898
https://doi.org/10.1136/bmjopen-2021-051419
https://doi.org/10.3969/j.issn.1671-8283.2018.02.015
https://doi.org/10.1016/j.jpainsymman.2019.10.025
https://doi.org/10.2147/DMSO.S275814
https://doi.org/10.1016/j.soc.2021.08.001
https://doi.org/10.7507/1671-6205.202005021

Su et al

40. Whitehead L, Seaton P. The effectiveness of self-management mobile phone and tablet apps in long-term condition management: a systematic
review. J Med Internet Res. 2016;18(5):¢97. doi:10.2196/jmir.4883
.Ming Y, Wang QS, Huang RR, et al. Research progress on financial toxicity in patients with chronic wounds. Evidence-Based Nurs. 2024;10
(01):71-74. doi:10.12102/j.issn.2095-8668.2024.01.012
42. Mohammedhussein M, Dule A, Tessema W, et al. Perceived stress and its psychosocial and clinical correlates among patients with pulmonary
tuberculosis: a cross-sectional study. Indian J Psychiatry. 2023;65(1):103—106. doi:10.4103/indianjpsychiatry.Indianjpsychiatry_1356_20
43. Chen Z, Li Y, Chen J, et al. The mediating role of coping styles in the relationship between perceived social support and antenatal depression
among pregnant women: a cross-sectional study. BMC Pregnancy Childbirth. 2022;22(1):188. doi:10.1186/s12884-022-04377-9
44. Zeng YQ, Huang Y, Li FX. Effects of 4-level joint model education on self-care ability and health status of patients with COPD. J Nurs
Administration. 2021;21(07):468-473. doi:10.3969/j.issn.1671-315x.2021.07.003
45. Azriful, Bujawati E, Nildawati, et al. Health Belief Model on women’s cancer recovery (a phenomenological study on cancer survivors). Gac Sanit.
2021;35(1):89-S11. doi:10.1016/j.gaceta.2020.12.003
46. Ferreia G, Faria S, Carvalho A, et al. Relaxation intervention to improve diabetic foot ulcer healing: results from a pilot randomized controlled
study. Wound Repair Regen. 2023;31(4):528-541. doi:10.1111/wrr.13085
47. Imran I, Arisandi D, Haryanto H, et al. Effects of understanding wellbeing on psychological aspects and wound healing in patients with diabetic
foot ulcer recurrence: a pilot randomised controlled trial. Diabet Foot J. 2018;21(2):119-126.

4

—_

Risk Management and Healthcare Policy Dovepress
Taylor & Francis Group

Publish your work in this journal

Risk Management and Healthcare Policy is an international, peer-reviewed, open access journal focusing on all aspects of public health, policy,
and preventative measures to promote good health and improve morbidity and mortality in the population. The journal welcomes submitted
papers covering original research, basic science, clinical & epidemiological studies, reviews and evaluations, guidelines, expert opinion and
commentary, case reports and extended reports. The manuscript management system is completely online and includes a very quick and fair
peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/risk-management-and-healthcare-policy-journal

Risk Management and Healthcare Policy 2025:18 Ei X in a 1957


https://doi.org/10.2196/jmir.4883
https://doi.org/10.12102/j.issn.2095-8668.2024.01.012
https://doi.org/10.4103/indianjpsychiatry.Indianjpsychiatry_1356_20
https://doi.org/10.1186/s12884-022-04377-9
https://doi.org/10.3969/j.issn.1671-315x.2021.07.003
https://doi.org/10.1016/j.gaceta.2020.12.003
https://doi.org/10.1111/wrr.13085
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Methods
	Study Design and Participants
	Sample Size Estimation
	Research Tools
	General Information Questionnaire
	Chinese Perceived Stress Scale (CPSS)
	Pressure Ulcer Scale for Healing (PUSH)
	Social Support Rating Scale (SSRS)
	Simplified Coping Style Questionnaire (SCSQ)

	Data Collection
	Data Analysis

	Results
	Current Status of Perceived Stress Level Among Chronic Wound Patients
	Demographic Characteristics and Univariate Analysis of Perceived Stress in Chronic Wound Patients
	Correlation Analysis of Perceived Stress with PUSH, Social Support, and Coping Styles Among Chronic Wound Patients
	Multiple Linear Regression Analysis of Perceived Stress in Chronic Wound Patients

	Discussion
	Limitations
	Conclusion
	Ethics Approval
	Acknowledgments
	Funding
	Disclosure

