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Background: Although comorbidity of major depressive disorder (MDD) and chronic pain (CP) has been well-studied, their association with pain catastrophizing is largely elusive. This study aimed to investigate the potential effects of pain catastrophizing in patients with a comorbidity.

Methods: In total, 140 participants were included in this study and divided into three groups according to the Diagnostic and Statistical Manual of Mental Disorders and the International Association for the study of pain (i.e., the comorbidity group: patients with depression with chronic pain, n = 45; depression group: patients with depression without chronic pain, n = 47; and healthy controls: n = 48). The Hamilton Depression Rating Scale (HAMD)-24 and Hamilton Anxiety Rating Scale (HAMA)-14 were used by professional psychiatrists to evaluate the severity of depression and anxiety. Beck Depression Inventory-II (BDI-II) and Beck Anxiety Inventory (BAI) were conducted by patients' self-report to assess the symptom severity. The pain intensity numerical rating scale (PI-NRS) was used to assess the pain intensity. Pain Catastrophizing Scale (PCS) and Pain Anxiety Symptoms Scale (PASS) were used to estimate pain-related negative thinking.

Results: The results showed that PASS and PCS scores were significantly different among the three groups. Particularly, the scores in the comorbidity group were the highest. The Pearson correlation analysis revealed a positive correlation between PCS (including the patients' helplessness, magnification, rumination, and total scores) and the severity of depression symptoms, anxiety symptoms, and pain intensity (P < 0.05). A stepwise regression analysis further demonstrated that the total PCS score, high monthly income level, and BDI score had positive impacts on PASS (P < 0.05). We also found that the total BDI score, disease course ≥1 year, and pain intensity had positive effects on PCS (P < 0.05), whereas years of education (≤ 12 years) had a negative effect on PCS (P = 0.012). In all, we have clearly demonstrated that PCS and PASS could serve as potentially predictive factors in patients suffering from comorbidity of MDD and CP.

Conclusion: Our results suggested that the pain-related catastrophic thinking and anxiety were more severe in the comorbidity group than in MDD-only group and healthy group. Pain-related catastrophizing thoughts and anxiety may have potentially effects on the comorbidity of depression and chronic pain.
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INTRODUCTION

Empirical research has shown a strong correlation between major depressive disorder (MDD) and chronic pain (CP). Epidemiological studies have explored that the average prevalence of pain in MDD is as high as 65%, and the average prevalence of MDD in patients with CP is 52% (1, 2); the mean percentage of MDD is double in patients with CP compared with those without CP (3–5). Previous studies have identified that there is a significant relationship between lifetime prevalence of MDD and CP incidents, and those patients with the comorbidity of MDD and CP would more likely experience worse outcomes comparing with either one of them alone. High proportion of disease relapse and disability would lead to substantial impairment in physical, occupational, and social functioning in the comorbidity of MDD and CP (6–8). Multiple studies have demonstrated that MDD contributes to more intense pain and greater pain-related disability (1, 9). Although the interaction of physical and psychological factors are obvious and indisputable features of this comorbidity (10), few studies have clarified the underlying mechanism (11). Thus, to seek new evaluation strategies and improve the clinical treatment effect, it is necessary to perform a comprehensive study on the comorbidity of MDD and CP.

Psychosocial factors, such as pain-related anxiety and catastrophic thoughts, are critical determinants of differences in the development of MDD or CP (12, 13). Pain catastrophizing involves exaggerated adverse cognition in response to ongoing, anticipated, or recalled pain and associates with increased anxious emotional responses and heightened pain intensity. The detrimental role of pain catastrophizing and pain anxious feeling is well-documented and is widely acknowledged as a key predictor of coping with pain (14). For instance, several observational studies have conceptualized catastrophic thoughts to explain the exaggerated negative perceptions and avoidance behavior of patients with comorbidity (15, 16). A substantial body of evidence suggests that a depression-relevant scale (17, 18), anxiety-related scale, and catastrophic thought scale (19–21) are promising assessment instruments to detect negative feelings in patients with CP or MDD, respectively (22). These scales hold superior prognostic value for CP or MDD incidence and outcomes compared with many other variables (15). Thus, they are widely used in experimental and clinical research. At present, evidence-based guidance for psychopathological approaches that predict vulnerability risk factors for these comorbidity patients of MDD and CP is lacking; a guideline may help to understand how and why some individuals with comorbidity diseases have an underlying latent mental disorder (23).

From a clinical perspective, the majority of studies addressing the relationship between MDD and CP have limitations (17). First, most studies in this field were likely biased as the comparison was carried out between patients with MDD comorbid CP with healthy subjects; evidence from MDD patients with CP or without CP is lacking. Second, ample research has focused on patients' symptoms with fluctuations in depression-related and pain-related severity, which may assess symptom-dependent negative effects but not socially or psychologically related forms of comorbidity of MDD and CP. Thus, contextual features of pain-related fearful interpretations, avoidance behaviors, physiological responses, and cognitive interference in patients with comorbidity of MDD and CP need to be assessed multidimensionally (10, 24). Third, studies regarding anxiety-dependent stimulus features on catastrophic thoughts might point to new avenues of intervention strategy for comorbidity symptoms. In light of these information, we hypothesized that pain catastrophizing would exaggerate anxious emotion and perceptions of pain intensity and act as a key mediating role in the comorbidity of MDD and CP. This study was based on the classical MDD and CP disease model for better understanding of the association between the comorbidity symptoms and the psychosocial factors.



MATERIALS AND METHODS


Participants

This cross-sectional cohort study was conducted at the Anhui Mental Health Center (AMHC) between January 2019 and July 2021. According to trial standards, two professional doctors used the Mini-International Neuropsychiatric Interview (MINI) 6.0.0. to evaluate all participants. A total of 162 participants were initially evaluated, among which 12 participants could not complete the scale assessment and 10 individuals refused to sign the informed consent. Hence, 22 subjects who did not meet the experimental criteria were excluded from this experiment, and the remaining 140 participants were included. Ultimately, 140 participants were included in this study and divided into the following three groups according to the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), namely, comorbidity group (patients with MDD and CP, n = 45), depression group (depression patients without CP, n = 47), and control group (healthy controls, n = 48). The International Association for the Study of Pain (IASP) defines the CP as an unpleasant sensory and emotional experience, when it lasts or recurs for longer than 3 months (25). Participants in the comorbidity and depression groups were patients from AMHC, and patients in the control group were healthy people recruited from the hospital's physical examination center (Figure 1). The study was approved by the Medical Ethics Committee of AMHC. All participants provided written consent prior to study participation in accordance with the principles of the Declaration of Helsinki. The trial clinical registration number was chiCTR2000029917.
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FIGURE 1. Study selection process.


Patients in the comorbidity group met the following inclusion criteria: (1) fulfillment of the DSM-5 criteria and IASP for patients with depression and CP by two independent experienced psychiatrists; (2) aged between 16 and 60 years; (3) CP is not caused by physical trauma injury or serious somatic disease or inflammatory disease; (4) pain intensity numerical rating scale (PI-NRS) ≥3. The inclusion criteria for the depression group were as follows: (1) fulfillment of the DSM-5 criteria for depression by two independent experienced psychiatrists; (2) aged between 16 and 60 years; and (3) PI-NRS <3. All the participants did not have any of the following exclusion criteria: (1) history of craniocerebral trauma or somatic trauma; (2) history of severe inflammatory diseases, neurological diseases, or tumor-related diseases; (3) history of alcohol or other substance use or other mental disorders; (4) history of diabetes, hypertension, and endocrine disease; (5) pregnant or lactating women; and (6) administration of electroconvulsive therapy without convulsions 3 months before enrollment.



Assessments
 
MINI 6.0.0

MINI 6.0.0, which is a concise diagnostic interview for psychiatric disorders used by psychiatrists in the United States and Europe, was used to verify the preliminary clinical diagnosis. All patients underwent MINI to confirm the clinical diagnoses of MDD with CP and MDD without CP (26).




Demographic Characteristics

A self-reported questionnaire was used to collect information concerning age, gender, marital status, income status, employment status, educational level attained, duration of disease course, and health service accessibility.



Hamilton Depression Rating Scale-24

Hamilton Depression Rating Scale-24 (HDRS-24) is the most commonly used depression scale worldwide because it has a high specificity to assess the severity of depression symptoms. The Cronbach's α score of HAMD-24 is 0.88, and the κ-score is 0.92. The HAMD-24 score may be used to define clinically relevant symptom levels as follows: <8 = no depression, 8–19 = mild depression, 20–34 = moderate depression and ≥35 = severe depression (2).



Hamilton Anxiety Rating Scale-14

Hamilton Anxiety Rating Scale-14 was published more than 50 years ago as one of the first reliable and valid instruments that assess anxiety severity, and it has become the standard in the field. HAMA-14 was rated from 0 to 4 with general guidelines provided for distinguishing stage-wise anxiety severity. The items incorporate somatic and autonomic symptoms, respiratory and other physical tension, and emotional anxiety, such as fear and worry (27).



Beck Depression Inventory-II

Beck Depression Inventory-II is a 21-item self-report questionnaire designed to assess the severity of depression symptoms. Each item is rated from 0 to 3 with general guidelines; its total score ranges from 0 to 63, and higher scores indicate more severe depressive symptoms. The psychometric properties of BDI-II have good internal consistency (Cronbach's alpha = 0.83) and excellent criterion validity (κ = 0.94) compared with other depression measures (17).



Beck Anxiety Inventory

Beck Anxiety Inventory is a 21-item self-report instrument that assesses the grade of anxiety symptoms. Each item is rated from 0 to 3 with general guidelines; its total score ranges from 0 to 63, and higher scores indicate more severe anxiety symptoms. BAI has excellent internal consistency (Cronbach's alpha = 0.94) and good discriminant validity for anxiety disorders (28).



Pain Catastrophizing Scale

Pain Catastrophizing Scale is a 13-item self-report instrument that assesses catastrophizing in the context of actual or anticipated pain. PCS measures catastrophizing as a multifaceted construct with three subscales, namely, rumination, magnification, and helplessness. PCS estimates how individuals respond to painful circumstances and indicates the degree to which they experience each thought or feeling when experiencing pain. Each item is rated from 0 (i.e., totally disagree) to 4 (i.e., totally agree) with general guidelines, its total score ranges from 0 to 52, and higher scores indicate more serious pain-related thoughts (15).



Pain Anxiety Symptom Scale

Pain Anxiety Symptom Scale was translated into the Chinese version by Xiao-Yi Zhou. Chinese PASS is a 20-item questionnaire that comprises four subscales, namely, cognitive anxiety, escape/avoidance, fearful appraisal, and physiological anxiety. All items were rated on a scale ranging from 0 (i.e., never) to 5 (i.e., always). Its total score ranges from 0 to 100, and higher scores indicate more severe pain-related anxiety.



Pain Intensity Numerical Rating Scale

Pain intensity numerical rating scale is a self-report questionnaire that assesses pain intensity and demonstrates strong construct validity and stability. In consideration of its simplicity and easy operation, it is widely used in the evaluation of clinical CP disease. This scale frequently measured on an 11-point pain intensity PI-NRS, where 0 indicates no pain and 10 indicates worst possible pain (29).



Statistical Analysis

Statistical Package for the Social Sciences version 22.0 (IBM, Corp.) was used to analyze the data. The t-test, chi-squared test, and ANOVA were performed to compare the differences in continuous or categorical parameters among the three groups. Symptoms related to pain anxiety and pain catastrophizing were analyzed by repeated-measure ANOVA and Tukey post-hoc analyses. Pearson product-moment correlation coefficients were calculated to examine the relationships between severe degree of depression, pain, or anxiety and pain catastrophizing thoughts. A stepwise regression analysis was conducted to analyze the confirmatory factor analysis. P < 0.05 was considered statistically significant. Finally, the mediation analysis was performed to further test whether the relationship between the potentially risk factors and depressive symptoms was mediated by pain-related anxiety and pain catastrophizing thoughts. This analysis was carried out by quantifying the direct and indirect relationships among the independent variables, mediator (i.e., pain-related anxiety and pain catastrophizing thoughts), and dependent variable (i.e., depression symptoms). In the mediation models, all paths were reported as unstandardized ordinary least squares regression coefficients. A significance analysis was based on 5,000 bootstrap realizations, and a significant indirect effect was indicated when the bootstrap 95% confidence interval (CI) was not zero.




RESULTS


Demographic, Depression, and Anxiety Psychometric Properties and Clinical Characteristics of the Three Groups

The demographic data, anxiety psychometric properties, and clinical characteristics of the three groups are shown in Table 1. A total of 140 participants were included in the final analyses. We recruited 45 patients (i.e., 29 females and 16 males) with MDD comorbid CP, 47 patients (i.e., 25 females and 22 males) with MDD but without CP, and 48 healthy controls (i.e., 20 females and 28 males). No remarkable differences in marital status, personal income, employment situation, years of education, and body mass index (BMI) were found among the three groups (P > 0.05). Psychometric properties and the clinical characteristics of depression and anxiety also showed no differences between the comorbidity and depression groups. However, pain intensity was more severe in the comorbidity group compared with the depression group (P = 0.025).


Table 1. Comparison of sociodemographic characteristics, anxiety, depression symptom, and pain intensity among the three groups.
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Clinical Characteristics of Pain-Related Anxiety and Pain Catastrophizing Among the Three Groups

Pain Anxiety Symptoms Scale and PCS scales were used to evaluate the pain-specific anxiety and pain-related negative physiological cognitive responses of the patients. Four subscales of PASS were contained, namely, cognitive anxiety, escape/avoidance, fear of pain, and physiological anxiety. The results showed that total PASS score, fear of pain score, and physiological anxiety score were distinct among the three groups (F = 21.29, P < 0.001; F = 26.62, P < 0.001; F = 14.46, P < 0.001, respectively). The comorbidity group had significantly higher total PASS scores, fear of pain score, and physiological anxiety score (all P < 0.05, respectively) than the MDD and healthy groups. The three factors in the PCS scale, namely, magnification, rumination, and helplessness, were also assessed. Total PCS score, magnification score, rumination score, and helplessness score were significantly different among the three groups (F = 55.05, P < 0.001; F = 40.89, P < 0.001; F = 33.18, P < 0.001; F = 60.47, P < 0.001, respectively). Together, these results (Table 2) indicate that the comorbidity group is prone to anxiety-related pain and catastrophizing thoughts than the healthy and MDD groups.


Table 2. Pain-related anxiety and pain catastrophizing properties among three groups.
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Factors Correlated With Pain-Related Anxiety and Pain Catastrophizing Thoughts

Remarkable correlations were found between the components of pain-related anxiety and depression symptoms. Specifically, self-reported depression symptoms had positive correlations with fear of pain, physiologic anxiety, and total PASS score (r = 0.472, P < 0.001; r = 0.394, P < 0.001; r = 0.432, P < 0.001). Meanwhile, self-reported anxiety symptoms had positive correlations with fear of pain, physiological anxiety, and total PASS score (r = 0.460, P < 0.001; r = 0.395, P < 0.001; r = 0.411, P < 0.001). Interestingly, from the perspective of professional psychiatrists, depression symptoms only had a positive relationship with physiologic anxiety (r = 0.243, P = 0.020), and somatic anxiety symptoms had a positive relationship with fear of pain (r = 0.219, p = 0.036). In addition, we found that the course of disease positively correlated with fear of pain and the total PASS score (r = 0.233, P = 0.025; r = 0.237, P = 0.023). On the contrary, we discovered that years of education and monthly income negatively correlated with fear of pain (r = −0.218, P = 0.036; r = −0.221, p = 0.034). Except for the above, we also found the pain intensity had positive related to the fear of pain and physiologic anxiety (r = 0.222, P = 0.033; r = 0.291, p = 0.005).

We evaluated the relationship between pain catastrophizing thoughts and depression symptoms. Self-reported depression symptoms had positive correlations with the helplessness score, magnification score, rumination score, and total PCS score (r = 0.499, P < 0.001; r = 0.362, P < 0.001; r = 0.242, P = 0.020; r = 0.423, P < 0.001). Similar to the previous results, self-reported anxiety symptoms had positive correlations with the helplessness, magnification, rumination, and total PCS scores (r = 0.433, P < 0.001; r = 0.433, P < 0.001; r = 0.320, P = 0.002; r = 0.435, P < 0.001). In addition, depression symptoms were also positively associated with the helplessness score, magnification score, rumination score, and total PCS score (r = 0.279, P = 0.007; r = 0.262, P = 0.012; r = 0.262, P = 0.012; r = 0.287, P = 0.006). Psychological anxiety and somatic anxiety had positive relations with the helplessness score (r = 0.238, P = 0.023; r = 0.227, P = 0.029). Furthermore, the pain intensity also had a strong correlation with helplessness, magnification, rumination, and total of PCS scores (r = 0.326, P = 0.002; r = 0.253, P = 0.015; r = 0.209, P = 0.045; r = 0.292, P = 0.005). Above-mentioned results are shown in Tables 3, 4.


Table 3. Factors correlation with pain-related anxieties.
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Table 4. Factors correlation with pain catastrophizing thoughts.
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Independent Factors of Pain-Related Anxiety and Pain Catastrophizing Thoughts

Stepwise regression analyses were performed to clarify the distinct role of pain-related anxiety and pain catastrophizing thoughts in the comorbidity of depression and CP. As shown in Table 5, the final model from forward regression indicated that the remarkable explanatory variables accounted for 60.5% of the variance in total PASS scores. A significant positive effect was found between PASS with the total PCS score, high monthly income level, and BDI score (β = 0.678, t = 9.025, P < 0.001; β = 0.194, t = 2.719, P = 0.008; β = 0.204, t = 2.662, P = 0.009), whereas a significant negative impact was found between men and PASS score (β = −0.169, t = −2.447, P = 0.016). Furthermore, the regression model accounted for 53.1% of the variation in total PCS scores. A positive effect was explored between PCS with total BDI score, disease course ≥ 1 year, and pain intensity (β = 0.261, t = 2.646, P = 0.010; β = 0.291, t = 3.024, P = 0.003; β = 0.156, t = 2.098, P = 0.039), and a negative relationship was found between education >12 years and PCS score (β = –0.240, t = −2.562, P = 0.012). Finally, an examination of the mediator pathways revealed the indirect role of pain-related anxiety, pain catastrophizing thoughts, and pain intensity in depression symptom. Boot strapping results indicated that the indirect effect was significant (P < 0.05). The 95% CI did not contain zero, confirming the significant mediating effect of pain-related anxiety and pain catastrophizing thoughts for depression symptoms prediction (Figure 2).


Table 5. Prediction of risk factors by regression analysis.
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FIGURE 2. Mediation analysis of the role of pain-related anxieties and pain catastrophizing thoughts in mediating the relationship between male, course of disease ≥ 1 year, years of education ≥12, depressive symptoms, and pain intensity. PASS, Pain Anxiety Symptoms Scale; PCS, Pain Catastrophizing Scale; PI-NRS, pain intensity numerical rating scale; * P ≤ 0.05; ** P ≤ 0.01; *** P ≤ 0.001.





DISCUSSION

The primary aim of this study was to investigate the potentially role of pain-related anxiety and pain catastrophizing in the patients with the comorbidity of MDD and CP. The results of this study verified our hypotheses that patients with comorbidity of MDD and CP could more easily slip back into negative psychological cognition, namely, pain-related anxiety and pain catastrophizing thoughts than patients with depression who had no pain symptoms. These findings also found that the sex, disease course, years of education, and pain intensity are the risk factors associated with disease severity. Pain-related anxiety and pain catastrophizing could be the mediating factors to affect the depressive symptoms. The results suggested that these vulnerability psychosocial factors could be considered as potential risk factors for the comorbidity of MDD and CP, which we should consider in the future.

Consistent with previous studies, patients with the comorbidity of MDD and CP had more pain-related anxiety symptoms than patients in the depression and control groups (6, 30). Although previous studies on depression showed that pain-related anxiety can induce pain experience, they did not investigate its accuracy (31). Our study demonstrated that the total PASS score and fear of pain score were most severe in the comorbidity group (32, 33). This result is in line with previous studies showing that anxiety sensitivity and anxiety severity are correlated with actual and expected pain-related fear (34). However, the scores of two PASS subscales (i.e., cognitive anxiety and escape/avoidance) were not different in the comorbidity group and depression group. These results explained that the comorbidity patients were prone to immerse thoughts about fear of pain. It is well-known that pain catastrophizing involves exaggerated maladaptive cognition or emotions in response to ongoing, anticipated, or recalled pain (14). This study showed that pain catastrophizing scores vary in the three groups. Similarly, the total PCS score and PCS subscale score (i.e., magnification, rumination, and helplessness scores) were highest in the comorbidity group. The psychological process of painful catastrophic thinking involves attention to pain, pain processing, and emotional and behavioral reactions caused by pain (35). When individuals suffer physical and psychological impairment, they are apt to get into extreme and absolute judgment, produce errors in cognition, and experience negative emotions and behaviors, in other words, the development of complex symptoms is expected in patients with the comorbidity of MDD and CP (36). At present, less is known about the risk factors that influence the elicitation or activation of pain-related anxiety and pain catastrophic thoughts in patients with comorbidity of MDD and CP. From a clinical perspective, increased knowledge about the risk factors associated with pain-related anxiety and pain catastrophic thinking might point to new avenues of intervention for those comorbidity patients (15). Interestingly, this study demonstrated that both patients' self-reported depression and anxiety symptoms were strongly positively correlated with fear of pain, physiologic anxiety, and total scores of PASS and PCS. Nevertheless, a professional psychiatrist found that depression symptom had positive correlation with physiologic anxiety in PASS. In addition, only symptom of psychological and somatic anxiety had positive correlation to helplessness in PCS. These results suggested that there was a disaccord between the professional doctor's assessment and the patient's self-reported symptoms, which attracted more attention in the future. In addition, we found that the education level and monthly income had a negative correlation with fear of pain and pain catastrophic thoughts, i.e., patients with a high education level and high income are less likely to experience fear of pain and negative pain-related thoughts. Consistent with previous studies, we found a negative correlation between men with physiologic anxiety and total PASS score (37–39). Furthermore, we also demonstrated the positive correlation between disease course with fear of pain and PCS. Together, these results demonstrated that negative pain thoughts and pain duration can imply poorer outcome in patients with the comorbidity of MDD and CP (23, 40).

Notably, this study demonstrated that sex, disease course, years of education, monthly income, pain intensity, and symptoms of disease are strongly associated with PASS and PCS scores (41–43). Specifically, we found that the severity of PCS, sex, monthly income, and severity of depression are potential effects on the PASS. Meanwhile, PASS had an indirect mediating effect between male sex and patients' self-reported depression symptoms. Our results also presented that depression severity, disease course, and years of education and strength of pain have potential roles on the PCS. Particularly, the PCS score had an indirect mediating effect on disease courses ≥1 year, depression severity, and pain-related anxiety. Moreover, we found the pain intensity had an indirect mediating effect on the PCS. Our findings suggest that these susceptible factors may be important in the occurrence of MDD and comorbid CP. The multiple evaluation is based on the patients' self-reports and professional psychiatrist's assessments in a clinical setting, available as strategies to broaden our perspectives. As such, we recommend the use of a multidimensional model in approaching the comorbidity of depression and CP in future clinical research.

Our findings should be interpreted with caution because of several limitations. First, this design is a cross-sectional study, which requires long-term clinical observation to obtain a more accurate information on the causal relationship of disease risk factors. Second, the sample size in this clinical research is relatively small; thus, future studies should target larger-sized cohorts with the comorbidity of depression and CP. Despite these limitations, this study provides a new perspective on the association of pain-related anxiety and pain catastrophic thoughts in the comorbidity of depression and CP to some extent. One strength of our study is the use of a multidimensional model in approaching the comorbidity of MDD and CP in clinical research. The risk factors of pain-related anxiety and PCS score were based on the results from the evaluation of patients' self-reported symptoms and the assessment results of professional psychiatrists. This study provides a comprehensive comparison relevant to understanding the consistency and variation in the occurrence of the comorbidity of MDD and CP.

In summary, this study indicates that the comprehensive assessment of multidimensional clinical symptoms, pain-related anxiety, and pain catastrophic thoughts should be considered when assessing patients with MDD and CP. Several risk-mediating factors deserve our attention to evaluate clinical sensitivity to comorbid mental disorders and CP. All our findings provided new insights into the assessment of pain-related anxiety and pain catastrophic thoughts, and it is hoped that these risk factors will provide more effective predicted effect for the clinical diagnosis and treatment on comorbidity of MDD and CP.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding authors.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Medical Ethics Committee of Anhui Mental Health Center. Written informed consent to participate in this study was provided by the participants' legal guardian/next of kin.



AUTHOR CONTRIBUTIONS

CZ and XZ were responsible for study design and manuscript editing. YC, PJ, and QX were responsible for literature searches, statistical analyses, and manuscript writing. PC, JG, LZ, HG, XC, TY, JY, and QW were responsible for clinical-scale assessment data collection. All authors contributed to the article and approved the submitted version.



FUNDING

This study was supported by funding of Scientific and Technological Research Project of Anhui Provincial Science and Technology Department (201904a07020009), Hospital Project of Hefei Fourth People's Hospital (Grant Number: 2019023), Fund Project of Anhui Medical University (Grant Number: 2019xkj206), Shanghai Key Laboratory of Psychotic Disorders Open Grant (Grant Number: 13dz2260500), Natural Science Research Projects in Anhui Universities (Grant Number: KJ2020A0218), Applied Medicine Research Project of Hefei Health Committee (Grant Number: Hwk2020zd0016), Applied Medicine Research Project of Anhui Health Committee (Grant Number: AHWJ2021a036), and Natural Science Foundation of Minhang District (Grant Number: 2020MHZ063). The funding sources had no involvement in the study design, collection, analysis, and writing of this article and publication.



ACKNOWLEDGMENTS

The authors give special thank to the patients for their participation, as well as the support and help from tutors, senior brothers, and senior sisters.



ABBREVIATIONS

BAI, Beck Anxiety Inventory; BDI- II, Beck Depression Inventory-II; BMI, body mass index; CP, chronic pain; DSM-5, Diagnostic and Statistical Manual of Mental Disorders-5; HAMD-24, Hamilton Depression Rating Scale-24; HAMA-14, Hamilton Anxiety Rating Scale-14; IASP, International Association for the Study of Pain; MDD, major depressive disorder; MINI, Mini-International Neuropsychiatric Interview; PASS, Pain Anxiety Symptom Scale; PCS, Pain Catastrophizing Scale; PI-NRS, Pain intensity numerical rating scale.



REFERENCES

 1. Robinson MJ, Edwards SE, Iyengar S, Bymaster F, Clark M, Katon W. Depression and pain. Front Biosci. (2009) 14:5031–51. doi: 10.2741/3585

 2. Jufang LI, Oakley LD, Brown RL, Yun LI, Yong LU. Properties of the early symptom measurement of post-stroke depression: concurrent criterion validity and cutoff scores. J Nurs Res. (2020) 28:1–10. doi: 10.1097/jnr.0000000000000380

 3. Gomez Penedo JM, Rubel JA, Blattler L, Schmidt SJ, Stewart J, Egloff N, et al. The complex interplay of pain, depression, and anxiety symptoms in patients with chronic pain: a network approach. Clin J Pain. (2020) 36:249–59. doi: 10.1097/AJP.0000000000000797

 4. Liu CH, Fu TS, Lee CP, Hung CI. Reliability and validity of the Depression and Somatic Symptoms Scale among patients with chronic low back pain. Neuropsychiatr Dis Treat. (2019) 15:241–6. doi: 10.2147/NDT.S188277

 5. Mazokopakis EE. Chronic stress and depression are associated with chronic bone pain in Biblical times. Spine J. (2019) 19:961. doi: 10.1016/j.spinee.2018.11.015

 6. Outcalt SD, Kroenke K, Krebs EE, Chumbler NR, Wu J, Yu Z, et al. Chronic pain and comorbid mental health conditions: independent associations of posttraumatic stress disorder and depression with pain, disability, and quality of life. J Behav Med. (2015) 38:535–43. doi: 10.1007/s10865-015-9628-3

 7. Zhang H, Ding L, Shen T, Peng D. HMGB1 involved in stress-induced depression and its neuroinflammatory priming role: a systematic review. Gen Psychiatr. (2019) 32:e100084. doi: 10.1136/gpsych-2019-100084

 8. Zubatsky M, Witthaus M, Scherrer JF, Salas J, Gebauer S, Burge S, et al. The association between depression and type of treatments received for chronic low back pain. Fam Pract. (2019) 37:cmz062. doi: 10.1093/fampra/cmz062

 9. Njiro BJ, Ndumwa HP, Msenga CJ, Kawala T, Matola E, Mhonda J, et al. Depression, suicidality and associated risk factors among police officers in urban Tanzania: a cross-sectional study. Gen Psychiatr. (2021) 34:e100448. doi: 10.1136/gpsych-2020-100448

 10. Shaygan M, Shayegan L. Understanding the relationship between spiritual well-being and depression in chronic pain patients: the mediating role of pain catastrophizing. Pain Manag Nurs. (2019) 20:358–64. doi: 10.1016/j.pmn.2018.12.001

 11. Angst F, Benz T, Lehmann S, Wagner S, Simmen BR, Sandòr PS, et al. Extended overview of the longitudinal pain-depression association: A comparison of six cohorts treated for specific chronic pain conditions. J Affect Disord. (2020) 273:508–16. doi: 10.1016/j.jad.2020.05.044

 12. Lopez-Martinez AE, Esteve R, Ruiz-Parraga GT, Rueda-Serrano C, Serrano-Ibanez ER, Ramirez-Maestre C. Psychometric properties of the spanish version of the pain anxiety symptoms scale-20 (PASS-20-SV). Psicothema. (2021) 33:296–303. doi: 10.7334/psicothema2020.260

 13. Oliveira DS, Velia Ferreira Mendonca L, Sofia Monteiro Sampaio R, Manuel Pereira Dias de Castro-Lopes J, Ribeiro de Azevedo LF. The impact of anxiety and depression on the outcomes of chronic low back pain multidisciplinary pain management-a multicenter prospective cohort study in pain clinics with one-year follow-up. Pain Med. (2019) 20:736–46. doi: 10.1093/pm/pny128

 14. Kapoor S, Thorn BE, Bandy O, Clements KL. Pain referents used to respond to the pain catastrophizing scale. Eur J Pain. (2015) 19:400–7. doi: 10.1002/ejp.561

 15. Darnall BD, Sturgeon JA, Cook KF, Taub CJ, Roy A, Burns JW, et al. Development and validation of a daily pain catastrophizing scale. J Pain. (2017) 18:1139–49. doi: 10.1016/j.jpain.2017.05.003

 16. Hampton SN, Nakonezny PA, Richard HM, Wells JE. Pain catastrophizing, anxiety, and depression in hip pathology. Bone Joint J. (2019) 101:800–7. doi: 10.1302/0301-620X.101B7.BJJ-2018-1309.R1

 17. Lee K, Kim D, Cho Y. Exploratory factor analysis of the beck anxiety inventory and the beck depression inventory-ii in a psychiatric outpatient population. J Korean Med Sci. (2018) 33:e128. doi: 10.3346/jkms.2018.33.e128

 18. Cheng ST, Chen PP, Chow YF, Chung JWY, Law ACB, Lee JSW, et al. The pain catastrophizing scale-short form: psychometric properties and threshold for identifying high-risk individuals. Int Psychogeriatr. (2019) 31:1665–74. doi: 10.1017/S1041610219000024

 19. Miller J, MacDermid JC, Walton DM, Richardson J. Chronic pain self-management support with pain science education and exercise (commence) for people with chronic pain and multiple comorbidities: a randomized controlled trial. Arch Phys Med Rehabil. (2020) 101:750–61. doi: 10.1016/j.apmr.2019.12.016

 20. Lerman SF, Rudich Z, Brill S, Shalev H, Shahar G. Longitudinal associations between depression, anxiety, pain, and pain-related disability in chronic pain patients. Psychosom Med. (2015) 77:333–41. doi: 10.1097/PSY.0000000000000158

 21. Michaelides A, Zis P. Depression, anxiety and acute pain: links and management challenges. Postgrad Med. (2019) 131:438–44. doi: 10.1080/00325481.2019.1663705

 22. Tashani OA, AlAbas OA, Kabil RAM, Johnson MI. Psychometric properties of an arabic pain anxiety symptoms scale-20 (PASS-20) in healthy volunteers and patients attending a physiotherapy clinic. Int J Behav Med. (2017) 24:457–72. doi: 10.1007/s12529-016-9608-1

 23. Hott A, Brox JI, Pripp AH, Juel NG, Liavaag S. Predictors of pain, function, and change in patellofemoral pain. Am J Sports Med. (2020) 48:351–8. doi: 10.1177/0363546519889623

 24. Birch S, Stilling M, Mechlenburg I, Hansen TB. The association between pain catastrophizing, physical function and pain in a cohort of patients undergoing knee arthroplasty. BMC Musculoskelet Disord. (2019) 20:421. doi: 10.1186/s12891-019-2787-6

 25. Tinnirello A, Mazzoleni S, Santi C. Chronic pain in the elderly: mechanisms and distinctive features. Biomolecules. (2021) 11:1256. doi: 10.3390/biom11081256

 26. Kadri N, Agoub M, El Gnaoui S, Alami Kh M, Hergueta T, Moussaoui D. Moroccan colloquial Arabic version of the mini international neuropsychiatric interview (MINI): qualitative and quantitative validation. Eur Psychiatry. (2005) 20:193–5. doi: 10.1016/j.eurpsy.2004.11.007

 27. Zimmerman M, Martin J, Clark H, McGonigal P, Harris L, Holst CG. Measuring anxiety in depressed patients: a comparison of the Hamilton anxiety rating scale and the DSM-5 anxious distress specifier interview. J Psychiatr Res. (2017) 93:59–63. doi: 10.1016/j.jpsychires.2017.05.014

 28. Fydrich T, Dowdall D, Chambless DL. Reliability and validity of the beck anxiety inventory. J Anxiety Disord. (1992) 6:55–61. doi: 10.1016/0887-6185(92)90026-4

 29. Farrar JT, Young JP, LaMoreaux L, Werth JL, Poole MR. Clinical importance of changes in chronic pain intensity measured on an 11-point numerical pain rating scale. Pain. (2001) 94:149–58. doi: 10.1016/S0304-3959(01)00349-9

 30. Zhou XY, Xu XM, Wang F, Wu SY, Yang YL Li M, et al. Validations and psychological properties of a simplified Chinese version of pain anxiety symptoms scale (SC-PASS). Medicine. (2017) 96:e5626. doi: 10.1097/MD.0000000000005626

 31. Vincent HK, George SZ, Seay AN, Vincent KR, Hurley RW. Resistance exercise, disability, and pain catastrophizing in obese adults with back pain. Med Sci Sports Exerc. (2014) 46:1693–701. doi: 10.1249/MSS.0000000000000294

 32. Sheng J, Liu S, Wang Y, Cui R, Zhang X. The link between depression and chronic pain: neural mechanisms in the brain. Neural Plast. (2017) 2017:9724371. doi: 10.1155/2017/9724371

 33. Emmerich AC, Friehs T, Crombez G, Glombiewski JA. Self-compassion predicting pain, depression and anger in people suffering from chronic pain: an prospective study. Eur J Pain. (2020) 24:1902–14. doi: 10.1002/ejp.1638

 34. Noel M, Chambers CT, McGrath PJ, Klein RM, Stewart SH. The influence of children's pain memories on subsequent pain experience. Pain. (2012) 153:1563–72. doi: 10.1016/j.pain.2012.02.020

 35. Malfliet A, Coppieters I, Van Wilgen P, Kregel J, De Pauw R, Dolphens M, et al. Brain changes associated with cognitive and emotional factors in chronic pain: a systematic review. Eur J Pain. (2017) 21:769–86. doi: 10.1002/ejp.1003

 36. Fu K, Metcalf B, Bennell KL, Zhang Y, Deveza LA, Robbins SR, Hunter DJ. The association between psychological factors and pain exacerbations in hip osteoarthritis. Rheumatology. (2020) 00:1–9. doi: 10.1093/rheumatology/keaa494

 37. Eldon R, Tunks M, Crook J, Weir R. Epidemiology of chronic pain with psychological comorbidity: prevalence, risk, course, and prognosis. Can J Psychiatry. (2008) 53:224–34. doi: 10.1177/070674370805300403

 38. Tsang A, Von Korff M, Lee S, Alonso J, Karam E, Angermeyer MC, et al. Common chronic pain conditions in developed and developing countries: gender and age differences and comorbidity with depression-anxiety disorders. J Pain. (2008) 9:883–91. doi: 10.1016/j.jpain.2008.05.005

 39. Page MG, Fuss S, Martin AL, Escobar EM, Katz J. Development and preliminary validation of the child pain anxiety symptoms scale in a community sample. J Pediatr Psychol. (2010) 35:1071–82. doi: 10.1093/jpepsy/jsq034

 40. Kadimpati S, Zale EL, Hooten MW, Ditre JW, Warner DO. Associations between neuroticism and depression in relation to catastrophizing and pain-related anxiety in chronic pain patients. PLoS ONE. (2015) 10:e0126351. doi: 10.1371/journal.pone.0126351

 41. Wong WS, Fielding R. The co-morbidity of chronic pain, insomnia, and fatigue in the general adult population of Hong Kong: Prevalence and associated factors. J Psychosom Res. (2012) 73:28–34. doi: 10.1016/j.jpsychores.2012.04.011

 42. Bekhbat M, Neigh GN. Sex differences in the neuro-immune consequences of stress: Focus on depression and anxiety. Brain Behav Immun. (2018) 67:1–12. doi: 10.1016/j.bbi.2017.02.006

 43. Breivik H. High risk of chronic pain in women with LOW education, LOW socio-economic status, and LOW mood. Scand J Pain. (2012) 3:61. doi: 10.1016/j.sjpain.2012.02.006

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.

The handling editor declared a past collaboration with one of the author's, CZ.

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.

Copyright © 2022 Chen, Ju, Xia, Cheng, Gao, Zhang, Gao, Cheng, Yu, Yan, Wang, Zhu and Zhang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyt-13-839173-t003.jpg
Factors

Sex
Course of disease
Years of education
Monthy income

80I

BAI

HAMD-24

HAMA-14
Psychological anxiety
Somatic anxiety
PI-NRS

-0.174
0.233"
-0.218"
-0.221*
0.472*
0.460™
0.194
0.2056
0.193
0.219%
0.222"

Fear of pain

P

0.098
0.025
0.036
0.034
<0.001
<0.001
0.084
0.050
0.066
0.036
0.033

Pain Related Anxiety Scale

Physiologic anxiety

-0.252"
0.183
-0.014
0.016
0.394*
0.395™
0.243"
0.085
0.121
0.084
0.201*

P

0.015
0.065
0.898
0.880
<0.001
<0.001*
0.020
0.419
0.251
0.542
0.005

-0.215*
0.237*
-0.059
-0.052
0.432*
0.411*

0.183
0.086
0.076
0.122
0.196

PASS total

P

0.040
0.023
0575
0.620
<0.001
<0.001
0.081
0.413
0.471
0.247
0.061

BDI, Beck Depression Inventory; BAI, Beck Anxiety Inventory; HAMD-24, Hamiton Depression Rating Scale-24; HAMA-14, Hamilton Anxiety Rating Scale-14; PI-NRS, pain intensity
numerical rating scale. *P < 0.05 and **P < 0.001.





OPS/images/fpsyt-13-839173-t004.jpg
Factors Pain catastrophizing thoughts

Helplessness Magnification Rumination PCS Total
r P r P r P r P
Course of disease 0.389 <0.001" 0.324* 0.002 0.341™ 0.001 0.398™ <0.001*
Years of education -0.277" 0.008 -0.251* 0.016 -0.216" 0.039 —0.285" 0.006
Monthly Income -0.306™ 0.003 -0.234" 0.026 —0.205" 0.049 -0.291* 0.005
BDI 0.499™ <0.001* 0.362" <0.001* 0.242" 0.020 0.423" <0.001*
BAI 0.433" <0.001* 0.433* <0.001* 0.320™ 0.002 0.435™ <0.001*
HAMD-24 0.279* 0.007 0.262* 0.012 0.262* 0.012 0.287* 0.006
HAMA-14 0.240% 0.021 0.179 0.088 0.126 0.231 0.208* 0.046
Psychological anxiety 0.238* 0.023 0.193 0.066 0.121 0.250 0.216* 0.038
Somatic anxiety 0.227* 0.029 0.1583 0.147 0.126 0.230 0.189 0.072
PI-NRS 0.326™ 0.002 0.253* 0.015 0.209" 0.045 0.292* 0.005

BMI, body mass index; HAMD-24, Hamilton Depression Rating Scale-24; HAMA-14, Hamilton Anxiety Rating Scale-14; BDI, Beck Depression Inventory; BAI, Beck Anxiety Inventory;
PCS, Pain Catastrophizing Scale; PI-NRS, pain intensity numerical rating scale. *p < 0.05 and *'p < 0.001.





OPS/images/fpsyt-13-839173-t001.jpg
Sex (n,%)
Female
Male

Marital status (%)
No
Yes

Monthly income (%)
<5,000 yuan
>5,000 yuan

Employment status (%)
No
Yes

Vears of education (%)
<12years
>12 years

Course of disease (%)
<1 year
=1 years

BMI (kg/m?)

Age

HAMD-24

80I

HAMA-14

BAI

PI-NRS

Healthy group (n = 48)

20(41.7)
28(68.3)

21(43.8)
27(56.2)

32(66.7)
16(33.9)

15(31.3)
33(68.7)

27(56.2)
21(438)

/
/
2324 £4.38
32.52 +10.54
/

/
/
&

Depression group (n = 47)

25(53.2)
22(46.8)

25(53.2)
22(46.8)

26(55.3)
21(44.7)

20 (42.6)
27 (67.4)

17 (36.2)
30 (63.8)

14 (29.8)
33(702)
21.90 % 4.41
3355+ 12.39
2523 11.20
2138+ 10.43
1300+ 8.1
3338+ 11,63
223228

Comorbidity group (n = 45)

29(64.4)
16 (35.6)

22(48.9)
23(51.1)

30(66.7)
15 (33.3)

13 (28.9)
32(71.1)

25 (55.6)
20 (44.4)

12 26.7)
33(73.9)
22.16.+3.32
36.04 + 13.26
30.44 +9.41
28,02+ 11.94
18.71:£ 885
4322 +12.04
558+ 178

FITix2

4.839

0.850

1.722

2.204

4874

0.110

1.522
1.035
0.642
1.667
1.745
1211
5.205

0.089

0.654

0.423

0.332

0.087

0.740

0.222
0.358
0.425
0.200
0.190
0.274
0.025

BMI, body mass index; HAMD-24, Hamilton Depression Rating Scale-24; HAMA-14, Hamiton Anxiety Rating Scale-14; BD), Beck Depression Inventory; BAI, Beck Anxiety Inventory;
PI-NRS, pain intensity numerical rating scale.





OPS/images/fpsyt-13-839173-t002.jpg
PASS total
Cognitive anxiety
Escape/avoidance
Fear of pain
Physiologic anxiety
PCS total
Magpification
Rumination
Helplessness

A Group
(n=48)

2683+ 15.79
7.38+4.88
9.50 +5.95
3.94+334
6.02 £ 4.52
10.04 +8.35
248+£2.18
3.98+3.63
3.58 £3.30

B Group
(n=47)

41.06 + 19.73
12.47 + 6.66
11.36 +£5.38
8194585
9.04 £ 4.96

21.94 + 12.10
517 £3.02
7.66 +4.22
921£5.78

C Group
(n = 45)

50.27 + 16.68
14.38 + 4.90
12.82 +5.14
11.64 £5.79
11.42 £5.09
3213 +9.70
747 £2.74
10.22 +3.20
14.44 £ 491

21.288
19.982
4259

26,617
14.463
56.064
40.893
33.184
60.469

<0.001
<0.001
0.016
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Avs.B

<0.001
<0.001
0.102
<0.001
0.003
<0.001
<0.001
<0.001
<0.001

PASS, Pain Anxiety Symptoms Scale; PCS, Pain Catastrophizing Scale. A group, healthy group; B group, depression group; C, comorbidity group.

Avs.C

<0.001
<0.001
0.004
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Bvs.C

0.013
0.101
0.206
0.001
0.020
<0.001
<0.001
0.001
<0.001





OPS/images/fpsyt-13-839173-t005.jpg
Dependent variables® Independent variables

PASS PCS Total
Sex®
Monthly Income®
BDI Total

PCS BDI Total

Course of disease®
Course of disease®
Years of education’
PI-NRS

B

1.086
-6.393
7.422
0.330
0.271
7.762
7.762
-5.795
0.712

SE

0.117
2613
2.730
0.124
0.103
2.567
2.567
2.262
0.339

Beta ()

0.678
-0.169
0.194
0.204
0.261
0.291
0.201
—0.240
0.156

T

9.026
—2.447
2719
2.662
2.646
3.024
3.024
—2.562
2.098

#Dependent variables: PASS, Pain Anxiety Symptoms Scale; PCS, Pain Catestrophizing Scale; PI-NRS, pain intensity numerical rating scale.

bSex; 1, female; 2, male.

“Monthly income: 1, <5,000 yuan; 2, 5,000 yuan.
“Beck Depression Inventory.

eCourse of disease; 1, <1 year; 2, »1 years

Level of education; 1, <12 years; 2, >12 years. Significant level at P < 0.05.

B, unstandardized coefficient; SE, standard error; beta, standardized coefficient; R?, R square.

P

<0.001
0.016
0.008
0.009
0.010
0.003
0.003
0.012
0.039

0.605

0.531





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Potential Role of Pain Catastrophic Thinking in Comorbidity Patients of Depression and Chronic Pain



		Introduction



		Materials and Methods



		Participants



		Assessments



		MINI 6.0.0









		Demographic Characteristics



		Hamilton Depression Rating Scale-24



		Hamilton Anxiety Rating Scale-14



		Beck Depression Inventory-II



		Beck Anxiety Inventory



		Pain Catastrophizing Scale



		Pain Anxiety Symptom Scale



		Pain Intensity Numerical Rating Scale



		Statistical Analysis







		Results



		Demographic, Depression, and Anxiety Psychometric Properties and Clinical Characteristics of the Three Groups



		Clinical Characteristics of Pain-Related Anxiety and Pain Catastrophizing Among the Three Groups



		Factors Correlated With Pain-Related Anxiety and Pain Catastrophizing Thoughts



		Independent Factors of Pain-Related Anxiety and Pain Catastrophizing Thoughts







		Discussion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		Abbreviations



		References

















OPS/images/cover.jpg
@ frontiers | Frontiers in Psychiatry

Potential Role of Pain Catastrophic
Thinking in Comorbidity Patients of
Depression and Chronic Pain





OPS/images/fpsyt-13-839173-g001.gif





OPS/images/fpsyt-13-839173-g002.gif
A [Coas o
‘m:“"' = Nr [ .u‘.‘:"'“ BOL
:_ P;u - M.:\M. - -










OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
& frontiers | Frontiers in Psychiatry





