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Aim: This study aimed to explore the mediating role of sense of self-efficacy in the relationship between pain intensity and pain 
catastrophizing among chronic pain patients.
Methods: A questionnaire survey was administered to patients with chronic pain at the pain intervention departments of three tertiary 
hospitals in Shaanxi Province between July 2023 and July 2024. The visual analogue scale, chronic pain self-efficacy scale, and pain 
catastrophizing scale were used to assess the patients’ pain intensity, self-efficacy, and pain catastrophizing degree, respectively. SPSS 
27.0 and Mplus 8.3 software were used for statistical analysis.
Results: This study included a total of 430 patients with chronic pain. The average score for catastrophizing pain among participants 
was 22.76 (score range 0–52), which is considered moderate. Pain intensity and pain catastrophizing were significantly and positively 
correlated, and the findings found that chronic pain self-efficacy mediated the correlation between pain intensity and pain catastro
phizing after controlling for sociodemographic and disease-related variables. In addition, chronic pain self-efficacy was found to be an 
important mediator, accounting for 32.5% of the total effect.
Conclusion: Among patients with chronic pain, chronic pain self-efficacy explains the relationship of pain intensity and pain 
catastrophizing. These findings imply that interventions that decrease pain intensity and increase patients’ sense of self-efficacy are 
beneficial for improving pain catastrophizing in this population.
Keywords: chronic pain, pain intensity, self-efficacy, pain catastrophizing, cross-sectional study

Introduction
Chronic pain refers to pain that persists or recurs for longer than three months and is linked to direct or potential tissue 
damage.1 Chronic pain is considered one of the leading causes of disability-adjusted life years worldwide. Approximately 
20–30% of adults are affected by chronic pain, which places a heavy burden on individuals and the economy.2 Because 
chronic pain patients are affected by physiological mechanisms such as inflammation and sympathetic activation, they 
often experience sensory and emotional responses.3 Previous studies have confirmed that pain can be explained 
comprehensively in terms of sensory experiences (such as the intensity and location of pain), emotional experiences 
(such as fear and anxiety), and cognitive experiences (such as pain catastrophizing). However, pain catastrophizing is 
a negative cognitive and emotional response to pain and is characterized by feelings of helplessness, rumination, and 
amplification of the pain experience.4 Pain catastrophizing has been shown to be correlated with increased rates of 
depression, PTSD, and disability in previous clinical trials. Furthermore, pain catastrophizing is a prerequisite for adverse 
pain outcomes.5,6 However, most recent research has focused on the current situation of patients with chronic pain or has 
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explored the correlation between pain catastrophizing and other factors. Therefore, it is necessary to explore more paths 
based on the current research status and to provide a theoretical foundation to improve patients’ pain catastrophizing.

Pain intensity is usually assessed via a visual analogue scale. Accurately assessing the severity of pain among chronic 
pain patients can help healthcare professionals implement individualized pain management. Previous studies have shown 
that pain catastrophizing is a psychological factor that is closely related to chronic pain, especially increased pain 
intensity and interference. Moreover, the characteristics of pain in patients with chronic pain affect the relationship 
between pain catastrophizing and pain-related outcomes, suggesting that pain perception may be a predictor of pain 
catastrophizing. Since pain catastrophizing is a modifiable risk factor, it is significant to explore the path relationship 
between pain intensity and increased pain catastrophizing to guide behavioral interventions that reduce pain. Previous 
studies have confirmed a significant correlation between pain intensity and catastrophizing, but the underlying mechan
ism remains unclear.

Chronic pain self-efficacy is considered a positive self-belief system that is related to individuals’ confidence playing 
the function when they are in pain.7 Chronic pain self-efficacy mainly involves beliefs about one’s ability to control pain, 
regulate associated emotions, and appropriately use pain management strategies.8 Currently, chronic pain self-efficacy is 
widely examined in the field of pain research. The related research has suggested that improvements in pain interference 
may be facilitated by an increase in treatment-related self-efficacy.9 In patients with chronic musculoskeletal pain, high 
self-efficacy is strongly associated with pain intensity.10 A study on the management of patients with shoulder pain also 
confirmed that chronic pain self-efficacy can reduce patients’ pain intensity.11 In addition to its effect on pain severity, 
changes in self-efficacy are also predictor of disability.12 Self-efficacy is considered to mediate the relationship between 
pain and disability. In summary, pain self-efficacy is closely related to patients’ pain experience and health outcomes, 
thus suggesting whether that healthcare professionals should consider incorporating psychological interventions such as 
self-efficacy into their routine pain management practices.

Currently, studies on pain intensity, self-efficacy, or pain catastrophizing have received scholarly attention. Previous 
studies have shown that self-efficacy plays a partial mediating role in pain catastrophizing and exercise adherence in 
postoperative patients with total knee arthroplasty.13 Wang et al14 demonstrated that pain catastrophizing could mediate the 
relationship between pain sensitivity and pain intensity in patients with chronic pain. Moreover, pain catastrophizing also 
played a role in the relationship between depression and pain intensity in patients with chronic pain.15 In addition to the 
mediating effects, it has been noted that in chronic knee osteoarthritis patients, pain catastrophizing and pain intensity were 
significantly and positively correlated.16 In hip patients, pain worsening was associated with their pain catastrophizing and 
pain self-efficacy.17 Despite the partial results of pain intensity, self-efficacy or pain catastrophizing studies, most of the studies 
included the two variables mentioned above. However, the effects of chronic pain self-efficacy on pain catastrophizing and 
whether chronic pain self-efficacy plays a mediating role between pain intensity and pain catastrophizing in Chinese chronic 
pain patients remain unclear and the research among the three still deserves to be explored in depth. In summary, we can find 
that explore the mechanisms by which there is a strong correlation between pain levels and pain catastrophizing in chronic pain 
patients can help to develop effective measures and intervention programs that can reduce pain catastrophizing in chronic pain 
patients. To summarize, we can consider to explore the role of self-efficacy on the relationship between pain intensity and pain 
catastrophizing in chronic pain patients based on the theoretical framework.

The theoretical framework of this study is based on an extended model of fear-avoidance theory, which provides 
a reference for exploring the relationship between pain intensity and pain catastrophizing among patients with chronic 
pain.18 According to this model, when individuals experience pain, they exhibit two very different response styles: 
confrontation and avoidance. Some patients trigger pain catastrophizing thinking during their pain experience, thus 
causing them to be hypervigilant to activity or behaviors that cause pain or injury, and then, they show avoidance 
responses. Adverse coping methods can lead to adverse consequences such as motor function disuse and negative 
emotions in patients. However, these physical and psychological problems can exacerbate an individual’s experience of 
pain, thus creating a vicious cycle. In this model, pain experience and pain catastrophizing are affected by susceptible 
pain perception and psychological factors. This study is based on an extended model of fear-avoidance theory and 
explores the role of pain intensity and self-efficacy in pain catastrophizing from the perspectives of pain perception and 
psychological factors.
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Although there is a theoretical basis that can link pain intensity, chronic pain self-efficacy, and pain catastrophizing, there 
are still obvious gaps in the literature, and the way in which pain intensity affects patients’ pain catastrophizing pathways has 
not been fully explored. In addition to these insights, few studies have focused on the mediating effect of chronic pain self- 
efficacy on the relationship between pain intensity and pain catastrophizing among patients with chronic pain. To fill this gap, 
this study aimed to elucidate the complex interplay between pain intensity, self-efficacy, and pain catastrophizing, thus 
contributing to a more nuanced understanding of how self-efficacy affects the negative psychological experiences of people 
with pain. Research that uses self-efficacy as a mediating factor not only fills an important gap in existing research but also 
facilitates the development of targeted interventions that can enhance patients’ sense of self-efficacy and improve their overall 
well-being and effectiveness in terms of coping with negative psychological experiences.

Based on our literature review and theoretical framework, we propose the following hypotheses: 

1. Pain intensity is positively correlated with pain catastrophizing.
2. The sense of self-efficacy in patients with chronic pain mediates the relationship between pain intensity and pain 

catastrophizing.

Methods
Design and Participants
This study was a cross-sectional descriptive study. A convenience sampling method was used to recruit 430 hospitalized 
patients from the interventional pain departments of three tertiary Grade A hospitals in Shaanxi Province from July 2023 to 
July 2024. The inclusion criteria were as follows: 1) pain lasting more than 3 months and clinically diagnosed as chronic 
pain; 2) age greater than 18 years; 3) normal communication skills; and 4) voluntary participation in this study and signing an 
informed consent form. The exclusion criteria were as follows: 1) additional severe ailments (such as serious heart, lung, 
kidney, or other organ diseases); 2) acute pain associated with a single clinical operation; and 3) mental or consciousness- 
related disorders. The required sample size was calculated using the following formula: Z2 

1-α/ 2P(1-P) / δ2. Studies have 
shown that the prevalence of chronic pain in China is approximately 35.9%.19 Therefore, in this study, P = 0.359, α = 0.05, 
Z1-α/2 = 1.96, and δ = 0.05. The sample size calculated according to this formula was 354. Considering a potential 20% 
nonresponse rate, the minimum sample size was estimated to be 424. A total of 445 questionnaires were distributed, and 430 
valid questionnaires were returned, thus yielding a valid response rate of 96.6%. The sample collection process for this survey 
is shown in Figure 1.

Figure 1 Flowchart of participant recruitment.
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Ethical Considerations
This study was approved by the Ethics Committee of the First Affiliated Hospital of Air Force Medical University 
(Approval No. KY20232376-F-1). All participants voluntarily participated in the study and signed an informed consent 
form. The research was conducted in accordance with the principles of the Declaration of Helsinki.

Measures
Questionnaire for General Information
A general data questionnaire was designed to collect patients’ demographic data and disease-related data by reviewing 
previous literature and consulting with pain specialists. The demographic data included age, gender, ethnicity, marital 
status, education, and medical payment methods. The disease-related data included pain frequency, pain duration, etc.

Visual Analogue Scale (VAS)
The Visual Analogue Scale consists of a 100-mm horizontal line. The zero end (0) of the line denoted the absence of 
symptoms, and the other end (100) denoted the worst possible symptoms. The meaning of the numbers on the 100-mm 
straight line was explained to each patient. Patients were asked to mark the point on the scale that they think describes the 
intensity of their pain. A ruler was used to measure the distance between this location and the starting point (0), thus 
yielding a millimeter-based score for pain intensity.

Chronic Pain Self-Efficacy Scale (CPSS)
The Chronic Pain Self-Efficacy Scale (CPSS) was developed by American researchers Anderson et al20 and includes 22 
items (22–110 points) across three dimensions: pain management self-efficacy, somatic function self-efficacy, and 
symptom coping self-efficacy. Each item is scored on a 5-point Likert scale, and a higher total score indicates 
a higher level of self-efficacy. The scale has been shown to have acceptable psychometric properties and good reliability 
and validity.

Pain Catastrophizing Scale (PCS)
The Pain Catastrophizing Scale (PCS) was developed by Sullivan et al in 1995 to assess patients’ exaggerated negative 
attitudes toward pain.21 The PCS consists of 13 items across three dimensions: helplessness, rumination, and magnifica
tion of the pain experience. Each item is scored on a 4-point Likert scale, and the total score of the scale ranges from 0 to 
52 points. The higher the score is, the higher the degree of pain catastrophizing. In this study, the Cronbach alpha 
coefficient of the total scale was 0.927, indicating good reliability and validity.

Data Collection
The researchers thoroughly informed the patients in the pain intervention departments of three tertiary Grade A hospitals 
in Shaanxi Province about the significance and goal of the survey, as well as the fact that participation in the study was 
voluntary and anonymous and that only approved researchers had access to the collected data. The questionnaire was 
administered after written consent was obtained from the participants, and the completed questionnaires were immedi
ately collected and initially reviewed by the investigator. If any missing data were found, the patient was asked to 
complete the questionnaire on the spot, and the investigator checked it again. After data entry, two researchers cross
checked the data to ensure accuracy.

Pilot Study
Before the main study, a pilot survey was conducted with 20 chronic pain patients from the target hospital. They were 
asked to complete an assessment to test its feasibility. At the end of the evaluation, the patients provided feedback on the 
design and content of the evaluation, confirming that the questions were clear and unambiguous. After completing the 
assessment, which took approximately 10 minutes, the participants showed no signs of response fatigue.
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Covariates
Based on a careful literature review, this study used the participants’ sociodemographic and disease-related characteristics 
as covariates, including age, gender, ethnicity, residential area, marital status, education, medical payment methods, 
course of disease, pain duration, pain frequency, and chronic disease comorbidity.

Data Analysis
This study used SPSS 27.0 and Mplus 8.3 software. For descriptive statistics, the mean, standard deviation, frequency 
and percentage are reported. Independent t tests and analysis of variance were used to examine differences in the 
variables. We used Pearson’s correlation analysis to analyze the correlations between variables. We used multivariate 
linear regression analysis to explore differences in pain catastrophizing among different sociodemographic and disease- 
related subgroups of chronic pain patients. Mplus 8.3 was used to establish a structural equation model (SEM) to 
determine the mediating role of chronic pain self-efficacy on the relationship between pain intensity and pain catastro
phizing. Confidence intervals were calculated for the effect sizes; and the mediating effect was verified by bootstrapping. 
If the 95% confidence interval (Cl) of the indirect effect did not include 0, the mediating effect was significant. The 
criteria for model fit indices in this study were as follows: χ2/df ≤5, RMSEA ≤0.08, GFI ≥0.90, TLI ≥ 0.90, and 
SRMR≤0.08. Statistical significance was set at two-tailed p<0.05.

Results
Participants’ General Characteristics
Among all participants, scores on the PCS ranged from 0 to 52. In this study, the mean score on the PCS was 22.76, with 
a standard deviation of 12.01. Compared with the median value of the total score of the scale, the PCS score among 
chronic pain patients was at a moderate level.

Table 1 describes the characteristics of the participants (n=430). Most patients were male (58.4%, 251/186), were 
married (81.6%), completed secondary education (67.2%), had a disease duration of less than 5 years (75.8%).

Table 1 Characteristics of the Participants and Univariate Analysis of Pain Catastrophizing Scores (N = 430)

Characteristics Number of Cases 
(Percentage)

Scores of Pain 
Catastrophizing (�x ± s)

t/F p

Age 4.4502) <0.001

18–44 years old 125(29.1%) 18.37±10.56

45–59 years old 103(24.0%) 22.80±9.16
≥60 years old 202(47.0%) 25.46±13.40

Gender −2.9541) 0.003

Male 251(58.4%) 21.31±11.691)

Female 179(41.6%) 24.79±12.301)

Ethnicity 3.8521) 0.010

Han 424(98.6%) 22.92±12.041)

Others 6(1.4%) 11.33±7.231)

Residential area −2.5721) 0.010

Rural 249(57.9%) 11.78±0.751)

City 181(42.1%) 12.25±0.911)

Marital status 2.5662) <0.001

Unmarried 28(6.5%) 11.89±9.19
Married 351(81.6%) 24.25±11.56

Divorced 5(1.2%) 16.80±5.02

Bereaved 46(10.7%) 18.70±13.50

(Continued)
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Correlations Between the Studied Variables
Table 2 lists the correlation coefficients between the variables in this study. The results of the Pearson’s correlation analysis 
revealed that pain intensity was positively correlated with overall pain catastrophizing (r=0.304, p<0.001) as well as the 
helplessness dimension (r=0.265, p<0.001), the rumination dimension (r=0.298, p<0.001), and the exaggeration dimension 
(r=0.305, p<0.001); pain intensity was negatively correlated with chronic pain self-efficacy (r=−0.247, p<0.001); self-efficacy 
was negatively correlated with overall pain catastrophizing (r=−0.454, p<0.001) as well as the helplessness dimension (r= 
−0.409, p<0.001), the rumination dimension (r=−0.416, p<0.001), and the exaggeration dimension (r=−0.452, p<0.001).

Multiple Linear Regression Analysis
Multiple linear regression analysis was performed with pain catastrophizing in chronic pain patients as the dependent 
variable and age, gender, ethnicity, residential area, marital status, pain intensity, self-efficacy, and so on as independent 

Table 1 (Continued). 

Characteristics Number of Cases 
(Percentage)

Scores of Pain 
Catastrophizing (�x ± s)

t/F p

Education 4.9772) <0.001
Primary school and below 65(15.1%) 28.85±10.57

Middle school/High school/Junior college 289(67.2%) 22.81±12.14

Bachelor’s degree or above 76(17.7%) 17.36±10.43
Medical payment methods 2.6712) <0.001

Public expense 22(5.1%) 16.32±13.41

Medical insurance 292(68.8%) 23.46±12.42
Self-funded 112(26.0%) 22.18±10.39

Course of disease 3.4682) <0.001

≤5 326(75.8%) 22.37±11.29
6–9 95(22.1%) 24.04±14.53

≥10 9(2.1%) 23.33±10.42

Pain duration(minutes) 14.3041) <0.001
≤5 182(42.3%) 20.94±13.951)

>5 248(57.7%) 23.38±10.721)

Pain frequency(weekly) 3.4552) <0.001
≤5 139(32.3%) 20.94±13.95

6–9 103(24.0%) 23.38±10.72

≥10 188(43.7%) 23.77±11.11
Chronic disease comorbidity 5.8141) 0.016

Yes 186(43.3%) 25.53±12.311)

No 244(56.7%) 20.65±11.441)

Note: 1) T test; 2) ANOVA.

Table 2 Correlations of the Study Variables (N= 430)

Mean (SD) 1 2 3 3–1 3–2 3–3

1. Pain intensity 2.50(0.83) 1 −0.247** 0.304** 0.265** 0.298** 0.305**

2. Self-efficacy 64.84(20.54) 1 −0.454** −0.409** −0.416** −0.452**

3. Pain catastrophizing 22.76(12.06) 1 0.950** 0.901** 0.919**
3–1. Helplessness 9.65(5.79) 1 0.757** 0.825**

3–2. Rumination 7.91(4.02) 1 0.773**

3–3. Magnification 5.16(3.23) 1

Note: **p < 0.01. 
Abbreviation: SD, standard deviation.
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variables. The dependent variable in this study was a continuous variable. The results showed that pain duration, gender, 
pain intensity, and self-efficacy were significant differences (p<0.001) for pain catastrophizing in chronic pain patients, as 
shown in Table 3.

Mediation Model
Table 4 and Figure 2 show the paths of our mediation model. The results show that pain intensity is positively correlated 
with pain catastrophizing (p<0.001), and the 95% confidence interval for this effect was 0.557 to 1.346. This result 
provides support for Hypothesis 1.

The mediated effects model fit well, and after introducing the moderator variable of self-efficacy and controlling for 
covariates, the relationship between pain level and pain catastrophizing was found to be partially mediated by chronic 
pain self-efficacy. In addition, the mediating factor (chronic pain self-efficacy) accounted for 32.5% of the total effect. 
Thus providing support for Hypothesis 2: “The sense of self-efficacy in patients with chronic pain mediates the 
relationship between pain intensity and pain catastrophizing”.

Table 3 Multivariate Linear Regression Analysis of Factors Influencing the Pain 
Catastrophizing with Chronic Pain Patients

Variables B SE β t p

Pain intensity 1.472 0.692 0.101 2.126 0.034

Self-efficacy −0.172 0.028 −0.291 −6.167 <0.001
Age
45–59 years old 0.979 1.599 0.035 0.613 0.541

≥60 years old 3.096 1.596 0.128 1.939 0.053
Gender
Female 3.277 1.095 0.134 2.993 0.003

Ethnicity
Others −2.362 4.812 −0.021 −0.491 0.624

Residential area
City 1.149 1.462 0.047 0.786 0.432
Marital status
Married 3.636 2.306 0.116 1.577 0.116

Divorced 0.898 5.253 0.008 0.171 0.864
Bereaved −1.523 2.865 −0.039 −0.532 0.595

Education
Middle school/High school/Junior college −0.246 1.626 −0.010 −0.151 0.880
Bachelor’s degree or above −2.991 2.316 −0.095 −1.291 0.197

Medical payment methods
Medical insurance 2.510 2.436 0.096 1.030 0.303
Self-funded 1.632 2.663 0.059 0.613 0.540

Course of disease
6–9 −0.449 1.304 −0.015 −0.344 0.731
≥10 1.955 3.815 0.022 0.512 0.609

Pain duration (minutes)
>5 4.960 1.186 0.203 4.184 <0.001
Pain frequency (weekly)
6–9 −0.049 1.350 −0.002 −0.036 0.971

≥10 0.660 1.249 0.027 0.528 0.598
Chronic disease comorbidity
No 0.295 1.205 0.012 0.245 0.807

Abbreviations: B, unstandardized coefficients; SE, standard error; β, standardized coefficients.
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Discussion
Due to the complexity of caring for patients with chronic pain, it is important to understand the relationship between pain 
severity and negative patient emotions. This study investigated the mechanism underlying the relationship between pain 
intensity and pain catastrophizing among patients with chronic pain and elucidated the mediating role of chronic pain 
self-efficacy. Chronic pain self-efficacy is a positive psychological construct that has been demonstrated to be an 
influential form of cognitive appraisal, including pain management self-efficacy, somatic function self-efficacy, and 
symptom coping self-efficacy. This study aims to provide a theoretical basis for the targeted development of intervention 
programs to improve patients’ pain catastrophizing, mental health level, and quality of life.

This study revealed that there is a correlation between pain intensity in patients with chronic pain and on their pain 
catastrophizing level. This finding is consistent with previous research. For example, studies by Korkut, S and others 
have confirmed that pain intensity is an important predictor of pain catastrophizing in patients.22 Research by Yu Fang,23 

Dinan24 has indicated that pain intensity is an antecedent to negative psychological experiences and can easily exacerbate 
patients’ negative emotional levels. In addition, physiological research has revealed that painful (suprathreshold) stimuli 
can trigger arousal and exacerbate pain catastrophizing. In summary, our study highlights the important role of pain 
intensity in pain catastrophizing among patients with chronic pain.

In this study, we found that in this study, pain catastrophizing was more pronounced in female patients with prolonged 
pain duration, which is consistent with previous studies.25,26 This may be due to the fact that the longer the pain lasts, the 
enhanced responsiveness of the central nervous system to normal or subthreshold afferent stimuli, ie, central sensitiza
tion. Central sensitization has strong psychometric properties and is closely related to negative emotions such as pain 
catastrophizing.27 According to surveys, female chronic pain patients are usually affected by fluctuations in hormone 
levels and tend to have lower pain thresholds than men, and are prone to negative emotional experiences.28 In summary, 
this suggests that healthcare professionals should focus on women who experience prolonged pain each time and take 
targeted interventions to promote their adoption of positive coping strategies and reduce the level of pain catastrophizing.

Table 4 Direct, Indirect and Total Effects Analysis of the Mediation Model (N= 430)

Path Estimate SE Lower-Upper (95% CI) P

Pain intensity→self-efficacy −6.087 1.164 −8.133–3.372 0.006
Self-efficacy→pain catastrophizing −0.070 0.008 −0.085–0.054 0.005

Direct effect (Pain intensity→pain catastrophizing) 0.891 0.184 0.557–1.346 0.002

Indirect effect (Pain intensity→self-efficacy→pain catastrophizing) 0.428 0.104 0.221–0.627 0.006
Total effect 1.319 0.192 0.978–1.746 0.002

Abbreviations: SE, standard error; CI, confidence interval.

Figure 2 Mediating effect of self-efficacy in the relationship between pain intensity and pain catastrophizing. 
Note: All models were adjusted for following covariates: age, gender, ethnicity, residential area, marital status, education, medical payment methods, course of disease, pain 
duration, pain frequency, and chronic disease comorbidity. **p < 0.001.
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What’s more, we discovered chronic pain self-efficacy mediates the relationship between pain intensity and pain 
catastrophizing among patients with chronic pain after controlling for covariates in this study. Some studies have 
suggested that a patient’s pain intensity may be governed by neurobiological and neurophysiological mechanisms, 
which lead to a patient’s understanding of pain, especially the negative beliefs associated with chronic pain patients.29 

The moderating effect of self-efficacy in patients with chronic pain suggests that there is a delicate interplay between pain 
intensity, self-efficacy, and pain catastrophizing. Pain self-efficacy largely determines whether patients experience pain as 
manageable or intolerable.30 Therefore, some studies have noted that higher levels of pain self-efficacy are associated 
with better physical function and pain outcomes in patients. For example, Saravanan, A et al31 confirmed that a higher 
level of self-efficacy can reduce pain intensity and rumination in patients with chronic low back pain. In addition, studies 
based on the fear-avoidance model have shown that pain self-efficacy is the only independent variable that can 
significantly predict avoidance behavior.32 A higher level of pain self-efficacy can lead to short-term avoidance strategies 
that reduce patients’ pain catastrophizing thinking.33 Therefore, by improving the sense of self-efficacy in patients with 
chronic pain, the negative emotions associated with pain catastrophizing, which are exacerbated by pain intensity, can be 
alleviated. This is highly important for maintaining the mental health of patients.

These findings may be of great significance. Specifically, our study adds to existing knowledge by revealing a strong 
association between pain intensity and pain catastrophizing in chronic pain patients and the study of how chronic pain 
self-efficacy plays a mediating role in the relationship between pain intensity and pain catastrophizing has enriched the 
exploration of the relationship with pain intensity and pain catastrophizing. The evidence from this study provides 
healthcare providers with actionable points of intervention for pain management, and targeted and effective interventions 
have been developed to reduce patients’ pain catastrophizing levels. Healthcare providers should first consider assessing 
pain severity to determine its potential role, especially in patients at high risk for chronic pain. For patients with high pain 
severity, pain severity reduction may influence potential pathways of pain catastrophizing. In addition, this may enhance 
patients’ sense of self-efficacy or motivation to achieve other goals, so that when patients have high pain intensity, they 
can adopt coping strategies to improve their sense of self-efficacy, thereby reducing the negative impact of pain intensity. 
The specific revelations and recommendations for medical staff based on the results of this study are detailed below.

Medical staff should consider reduce the pain intensity of patients with chronic pain. First, the patient’s pain intensity 
should be assessed during the nursing process via a combination of subjective scales and objective measurement 
techniques. Second, personalized care programs with varying intensities should be constructed based on the assessment 
results. Hypnosis is considered a state of highly focused attention that can be effectively regulated by changing the state 
of consciousness and the mind.34 Neuroimaging studies have shown that the basic mechanism of hypnosis involves 
reducing the activity of extrinsic brain networks between the environment and sensory perception, involving both cortical 
and subcortical regions, thereby reducing pain sensation in the participant.35 This technique has been widely used in 
clinical pain management. In addition, studies have shown that short-term mindfulness training can significantly activate 
the thalamus and insula and reduce activation in the medial prefrontal cortex, among other areas.36 These brain regions 
are involved in processing perception, thus regulating the perception of pain and emotional control.37 In summary, 
healthcare professionals can choose auxiliary relaxation training interventions that involve mindfulness in the care 
process of patients with chronic pain according to their pain levels to reduce their pain level, thereby alleviating patients’ 
negative emotions and promoting their mental health level.

What’s more, medical staff also should improve the sense of self-efficacy in patients with chronic pain. With the rise of 
positive psychology, self-efficacy is considered one of the key structures in behavioral science that affects mental health and 
psychopathology. At present, there have been studies based on self-determination theory and autonomy support theory 
launching randomized controlled study of empowerment education for patients with liver cirrhosis.38 In addition, some studies 
have used psychological techniques such as acceptance and commitment therapy and physical and occupational therapy to 
carry out interventional studies on patients with chronic pain.9,39 The above research results all show that the self-efficacy of 
patients with chronic diseases has significantly improved. In summary, clinical nursing staff can combine nursing theory with 
advanced psychological techniques to construct individualized and scientific intervention plans and launch randomized 
controlled trials or cohort studies to verify their effectiveness. The aim of these interventions is to improve patients’ sense 
of self-efficacy, thereby reducing negative emotions such as pain catastrophizing.
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Chronic pain self-efficacy includes three dimensions: pain management self-efficacy, somatic function self-efficacy, and 
symptom coping self-efficacy. Research shows that patients’ sense of self-efficacy in pain management improves as their 
knowledge and skills in pain management increase.40 Prompting clinical medical staff should focus on strengthening patients’ 
degree of mastery of disease knowledge, improving their drug management capabilities and enhancing their pain relief-related 
skills, with the aim of improving patients’ sense of self-efficacy in pain management. In addition, according to surveys, 
physical activity can have a positive effect on patients’ sense of self-efficacy in terms of physical functioning to a certain 
extent,41 suggesting that the pain department can form a team of members, such as doctors, clinical nurse specialists, 
pharmacists, clinical psychologists, and physiotherapists, to develop a group-based interdisciplinary pain rehabilitation 
exercise plan and adopt an individualized exercise program according to the patient’s pain level. In addition, self-efficacy 
for coping with symptoms has been shown to influence the relationship between somatic symptoms and functional and 
emotional health.42 Studies have shown that social support has a positive effect on patients’ sense of self-efficacy in coping 
with symptoms, suggesting that healthcare workers should work with patients’ families in nursing work to improve patients’ 
social support capabilities. In summary, clinical medical staff can collaborate with patient families, clinical psychologists, 
physical therapists, and others to improve patient-related self-efficacy, thereby strengthening the cognitive and behavioral 
abilities of pain patients and indirectly reducing patients’ degree of pain catastrophizing.

In addition, medical staff also should identify high-risk patients prone to pain catastrophizing and actively providing 
individualized psychological care. Pain catastrophizing plays a crucial role in all stages of the pain experience and influences 
people’s subjective evaluation of pain by amplifying sensory and emotional processes.43 Therefore, pain catastrophizing 
should be assessed and treated as early as possible. At present, the tool used to assess pain catastrophizing among patients with 
chronic pain is the PCS, which lacks objective measurements. In clinical work, nursing staff can identify high-risk groups that 
are prone to produce pain catastrophizing emotions based on patients’ demographic and clinical characteristics. The results of 
this study show that gender and pain duration are all factors that influence pain catastrophizing. Therefore, caregivers should 
focus on the psychological experiences of patients who are female and have a prolonged pain duration.

Previous studies have shown that pain catastrophizing is a potentially important cognitive mechanism, is associated 
with pain-related function and changes in functional connectivity in brain regions involved in pain processing.44 In 
addition, there is evidence that cognitive behavioral therapy (CBT) and cognitive interviewing can improve patients’ pain 
catastrophizing levels.45,46 Based on the implementation of personalized cognitive‒behavioral therapy, cognitive inter
views, and other psychological nursing interventions, medical staff can actively explore and influence changes in brain 
regions related to the level of pain catastrophizing with the help of techniques related to psychology, and targeted nursing 
intervention plans can be formulated in order to directly reduce the degree of pain catastrophizing among patients with 
chronic pain and to maintain a good psychological environment for patients.

Limitations and Future Directions
Although this study is highly important for understanding the relationship between pain intensity and pain catastrophiz
ing among patients with chronic pain, it had several limitations. First, this study was a cross-sectional survey, and the 
causal relationship between variables could not be confirmed. Future research should consider conducting longitudinal 
studies to further verify the causal relationships between variables. Second, this study used a convenience sampling 
method and surveyed only chronic pain patients in Shaanxi Province. This may prevent the generalization of research 
results to chronic pain patients in other regions or cultural contexts. Future research should conduct a multicenter study of 
pain departments in Grade III A hospitals in different regions and verify our findings in groups from other cultural 
backgrounds or regions.

Conclusion
In summary, this study revealed that the intensity of chronic pain in the Chinese population is significantly positively 
correlated with patients’ level of pain catastrophizing. Women who experience longer pain duration each time may have 
a higher pain catastrophizing level. What’s more, chronic pain self-efficacy plays a key mediating role in the relationship 
between pain intensity and pain catastrophizing. No interaction effect between pain intensity and self-efficacy on pain 
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catastrophizing was detected. These findings suggest that increasing attention to chronic pain self-efficacy may also be an 
important way for chronic pain patients in China to reduce pain catastrophizing.
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