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Purpose: This study aimed to examine the relationship between brain/behavioral 

systems and pain anxiety with the mediating role of distress tolerance in psychiatric 

patients in Babol County. 

Methods and Materials: The study employed a descriptive-correlational design 

using structural equation modeling (SEM). The statistical population included all 

psychiatric patients who referred to treatment centers in Babol County during 2024. 

A sample of 250 participants was selected using convenience sampling. Data 

collection was conducted using standardized instruments: Carver and White’s 

BIS/BAS Scales to measure brain/behavioral systems, the Pain Anxiety Symptoms 

Scale (PASS) by McCracken and Dhingra (2002), and the Distress Tolerance Scale 

by Simons and Gaher (2005). Data analysis was performed using SmartPLS 

software. The normality of data distribution was evaluated through the 

Kolmogorov–Smirnov test, and due to non-normal distributions, variance-based 

SEM techniques were applied. Reliability and validity of the measurement models 

were assessed using composite reliability, Cronbach’s alpha, Average Variance 

Extracted (AVE), and discriminant validity via the Fornell-Larcker criterion. 

Findings: The results indicated a significant positive relationship between 

brain/behavioral systems and pain anxiety (β = 0.635, p < 0.001), and a significant 

negative relationship between brain/behavioral systems and distress tolerance (β = 

0.973, p < 0.001). Additionally, distress tolerance was found to significantly predict 

lower levels of pain anxiety (β = 0.148, p < 0.001). The Sobel test confirmed the 

mediating role of distress tolerance in the relationship between brain/behavioral 

systems and pain anxiety (Z = 6.998, p < 0.001), thus supporting the fourth 

hypothesis of the study. 

Conclusion: The findings suggest that distress tolerance plays a critical mediating 

role in the link between neural reactivity (BIS/BAS activity) and pain-related anxiety 

among psychiatric patients. Enhancing distress tolerance may therefore be a valuable 

therapeutic target for reducing pain anxiety in clinical populations. 
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1. Introduction 

nxiety and pain are two deeply interconnected 

phenomena that play a significant role in individuals’ 

daily lives, particularly among patients suffering from 

neurological and psychiatric disorders. Pain, as a 

multidimensional experience, encompasses not only 

sensory-emotional components but also cognitive, affective, 

and behavioral aspects that may lead to the emergence of 

anxiety, depression, and other psychological problems 

(Abow et al., 2023; Ali Akbari & Hossein Sabat, 2021). 

Conversely, anxiety can intensify the perception and 

experience of pain, forming a self-reinforcing cycle in which 

pain and anxiety mutually exacerbate one another. This 

complex cycle can become a serious challenge to mental 

health, especially among psychiatric patients in Babol 

County, who are subject to specific geographical and 

cultural conditions (Mohammadi et al., 2021). 

Moreover, research has shown that distress tolerance can 

serve as a mediating variable in the relationship between 

chronic pain and anxiety. In other words, individuals with 

higher distress tolerance may be less affected by anxiety and 

pain and generally function more effectively in everyday life 

(Fatahi, 2024; Tavanaye Nanekaran & Eyni, 2024). This 

issue is particularly important in populations exposed to 

greater environmental and social stressors, such as 

psychiatric patients in Babol. From a neuropsychological 

perspective, understanding how brain and behavioral 

systems interact—and how this interaction influences the 

experience of pain and anxiety—is of paramount 

importance. For example, the limbic system, which includes 

the amygdala and hippocampus, plays a crucial role in 

processing emotions and affective responses to pain. 

Additionally, the central nervous system—especially the 

prefrontal cortex and neurofeedback systems—regulates 

cognitive and behavioral responses to pain (Afshari & 

Safarzadeh, 2024; Dadashzadeh Sangary et al., 2024). These 

systems interact with anxiety both directly and indirectly and 

can influence the subjective experience of pain (Vachon-

Presseau et al., 2019). Thus, investigating the relationship 

between brain/behavioral systems, anxiety, and pain through 

the mediating role of distress tolerance may enhance our 

understanding of these mechanisms and inform the 

development of more effective therapeutic interventions. 

This issue is particularly significant in high-stress 

populations such as psychiatric patients in Babol County. 

Several studies have examined the pairwise relationships 

among pain anxiety, distress tolerance, and brain/behavioral 

systems (Balazadeh et al., 2021; Dehghanpour et al., 2021; 

Karami et al., 2021; Khaki et al., 2020; Taheri et al., 2022; 

Williams et al., 2020). Research conducted on individuals 

with low distress tolerance shows that those with higher 

levels of distress tolerance exhibit better cognitive-

behavioral functioning and, consequently, experience fewer 

stressors. These individuals are more effective in 

confronting interpersonal conflicts (Larrazabal et al., 2022). 

Overall, it can be stated that cognition is a source of some of 

our deepest emotions and feelings, such as love, hatred, 

anger, fear, sadness, and pleasure, and the extent to which 

individuals can understand, talk about, and manage these 

strong emotions plays a decisive role in their interpersonal 

functioning and satisfaction. People who have the ability to 

control their emotions (self-regulation) and who are adept at 

managing how they express emotions toward others are 

often able to prevent many interpersonal conflicts and 

misunderstandings (Marck et al., 2017). In fact, distress 

management, when tailored to an individual's psychological 

condition, appears to play a major role in their psychological 

state. High distress tolerance leads to personality traits such 

as increased acceptance and a stronger sense of efficacy, 

indicating the presence of effective cognitive and 

interpersonal skills. When emotional information fails to be 

processed, perceived, and evaluated cognitively, the 

individual may experience emotional and cognitive distress 

and helplessness. This inability disrupts emotional and 

cognitive organization, leading to difficulties in 

interpersonal relationships at various levels. The need for 

interpersonal connection is intrinsic, and individuals who are 

unable to receive the physical and psychological care they 

need are likely to suffer. When facing stress and crisis, if a 

person lacks adequate interpersonal support, they will have 

limited capacity to cope with psychological crises (Morales-

Raveendran et al., 2018). 

Pain, as an emotional experience and unpleasant feeling, 

is associated with actual or potential tissue damage or is 

described in terms of such damage. This definition 

emphasizes both the sensory and emotional aspects of pain 

and suggests that the relationship between tissue injury and 

pain is not necessarily consistent or predictable. In addition 

to the sensory dimensions that result from neural 

transmission to the brain, pain perception also depends on 

cognitive elements. Clearly, in such cases, multiple cultural-

social, cognitive, and emotional factors can influence the 

perception of pain and the resulting disabilities. According 

to developmental theories of pain, neurobiological structures 

and genetic predispositions that affect attachment also 

A 
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impact the regulation and processing of pain. These factors, 

when disrupted, can impair emotional and interpersonal self-

regulation and reduce one’s tolerance for physical and 

psychological distress (Zargham Hajebi et al., 2019). 

Deficits in these regulatory capacities may lead to persistent 

low distress tolerance in adulthood. Mechanisms shaping 

physical pain may manifest as hypersensitivity to pain, 

difficulties in interpersonal interactions, problems in pain 

regulation, or a combination of these elements (Kilpatrick, 

2018). Furthermore, because distressing physical and 

psychosocial experiences rely on shared brain circuits, 

unsupported interpersonal experiences—particularly during 

childhood—can activate pathways associated with physical 

pain. This interaction between biological factors and 

childhood trauma can lead to hyperactivation of neural 

circuits that affect individuals' perceptions of psychological, 

emotional, and physical pain (Merchán-Clavellino et al., 

2019). Among the factors influencing pain modulation and 

its associated anxiety are the relative activations of two 

neurobiological systems. Gray (1990) proposed two core 

systems under the umbrella of brain/behavioral systems: the 

Behavioral Activation System (BAS), which activates 

responses to rewards such as incentive stimuli, and the 

Behavioral Inhibition System (BIS), which activates 

responses to punishment or inhibitory stimuli (Taheri et al., 

2022). 

Given the points raised above, the present study seeks to 

answer the following research question: Does distress 

tolerance mediate the relationship between brain/behavioral 

systems and pain anxiety in psychiatric patients in Babol 

County? 

2. Methods and Materials 

2.1. Study Design and Participants 

This study is a descriptive-correlational research using 

structural equation modeling (SEM), as its objective is to 

determine the mediating role of distress tolerance in the 

relationship between brain/behavioral systems and pain 

anxiety in psychiatric patients in Babol County. The 

statistical population consisted of all psychiatric patients in 

Babol County during a three-month period from December 

2024 to February 2025. The research sample included 300 

patients selected through convenience sampling from the 

psychiatric ward of Shahid Yahya Nejad Hospital. 

According to Kline (2005), structural equation models are 

categorized into three types—simple, moderately complex, 

and complex—based on their structure. He suggests that 

sample sizes for simple models should be below 100, for 

moderately complex models between 100 and 200, and for 

complex models above 200. Given the number of variables 

examined in the present study, it qualifies as a moderately 

complex model. Therefore, considering the potential for 

participant dropout, a sample size of 250 was determined for 

statistical analysis. The research instruments included the 

Behavioral Inhibition System/Behavioral Activation System 

(BIS/BAS) scale, the Pain Anxiety Symptoms Scale, and the 

Distress Tolerance Scale.  

2.2. Measure 

Behavioral Inhibition System/Behavioral Activation 

System (BIS/BAS) Scale: This self-report scale consists of 

24 items and was developed by Carver and White in 1994. 

The BIS subscale includes 7 items that measure behavioral 

inhibition system sensitivity or responses to threat and 

feelings of anxiety in threatening situations. The BAS 

subscale includes 13 items and assesses behavioral 

activation system sensitivity. It comprises three sub-

dimensions: Drive (4 items), Reward Responsiveness (5 

items), and Fun Seeking (4 items). Reward Responsiveness 

measures the extent to which rewards produce positive 

emotions. Drive assesses an individual's motivation to 

pursue desired goals, while Fun Seeking evaluates one's 

desire to pursue new and potentially rewarding experiences 

on impulse. Four filler items are also included in the scale 

but are not used in scoring the BIS or BAS. According to 

Carver and White (1994), the internal consistency of the BIS 

subscale is reported as 0.74, and for the BAS subscales—

Reward Responsiveness, Drive, and Fun Seeking—the 

values are 0.73, 0.76, and 0.66, respectively (Taheri et al., 

2022). 

Pain Anxiety Symptoms Scale (PASS): The PASS was 

developed by McCracken and Dhingra (2002) to assess 

symptoms of pain-related anxiety. In Iran, it has been 

validated by Ghazayi et al. (2018). This questionnaire 

consists of 20 items and measures four components: 

cognitive symptoms, escape-avoidance, fear, and 

physiological anxiety. Responses are given on a five-point 

Likert scale with items such as “When I am in pain, I cannot 

think.” Validity refers to the degree to which an instrument 

measures what it is intended to measure. Ghazayi et al. 

(2018) evaluated the content, face, and criterion validity of 

the questionnaire as satisfactory. Reliability, defined as the 

degree of consistency and stability of a measurement tool 

under consistent conditions, was also assessed. The 

https://portal.issn.org/resource/ISSN/2980-9681
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Cronbach’s alpha coefficient reported in the study by 

Ghazayi et al. (2018) for this instrument was above 0.70 

(Khaki et al., 2020). 

Distress Tolerance Scale (DTS): The Distress Tolerance 

Scale was developed by Simons and Gaher (2005) to 

measure an individual's capacity to tolerate emotional 

distress. It includes 15 items divided into four subscales: 

Tolerance (tolerance of emotional distress), Absorption 

(being overwhelmed by negative emotions), Appraisal 

(subjective evaluation of distress), and Regulation (efforts to 

reduce distress). Items are rated on a five-point Likert scale 

(1 = strongly agree to 5 = strongly disagree). Simons and 

Gaher (2005) reported Cronbach’s alpha coefficients of 

0.72, 0.82, and 0.70 for the subscales, and 0.82 for the total 

scale. They also reported that the scale has good initial 

criterion and convergent validity. Findings from the study by 

Mohammadpour et al. (2022), titled “Psychometric 

Properties of the Distress Tolerance Scale  in the Elderly,” 

indicated acceptable internal consistency, with subscale 

reliability coefficients ranging from 0.64 to 0.82 and an 

overall reliability coefficient of 0.89. Confirmatory factor 

analysis (CFA) confirmed that the scale structure fit the data 

well and all model fit indices supported the model. Simons 

and Gaher (2005) also confirmed the same alpha values for 

the subscales and the total scale. Alavi (2009), in his thesis, 

used this instrument on a sample of 48 students (31 females 

and 17 males) from Ferdowsi University and Mashhad 

University of Medical Sciences. He reported high internal 

consistency for the total scale (α = 0.71) and moderate 

reliability for the subscales (Tolerance = 0.54, Absorption = 

0.42, Appraisal = 0.56, Regulation = 0.58) (Anwar et al., 

2024). 

2.3. Data Analysis 

Descriptive statistics such as mean and standard deviation 

were used to summarize the data, and SEM was applied to 

test the research hypotheses using PLS software. 

3. Findings and Results 

In the descriptive demographic analysis section, results 

showed that out of 250 respondents, 212 participants 

(84.8%) were female and 38 participants (15.2%) were male. 

In terms of age, the highest percentage was in the 20–25 age 

group at 36%, while the lowest percentage was in the 36–40 

age group at 4.8%. Regarding education level, most 

respondents held a bachelor’s degree (58.4%), and the 

fewest had a doctoral degree (1.2%). These results indicate 

a sample predominantly composed of women, young adults, 

and individuals with undergraduate education. 

Table 1 

Descriptive Statistics of Variables 

Variables Mean Standard Deviation Variance 

Brain/Behavioral Systems 45.38 7.03 49.47 

Pain Anxiety 37.97 13.52 182.96 

Distress Tolerance 42.60 10.37 107.56 

 

Table 1 presents the means, standard deviations, and 

variances for each component. 

Before testing the research hypotheses, a brief discussion 

is provided regarding the selected test, its rationale, and 

interpretation. As the study investigates the mediating role 

of distress tolerance in the relationship between 

brain/behavioral systems and pain anxiety, after collecting 

the relevant variable data, the Kolmogorov–Smirnov test 

was conducted to assess the normality of the distributions 

derived from the questionnaires. If data distributions are 

normal, parametric tests are applied; otherwise, non-

parametric methods are used. According to its logic, if the 

significance level (Sig.) is less than 0.05, the distribution is 

considered non-normal; if it is greater than 0.05, the 

distribution is deemed normal. 

The results of the Kolmogorov–Smirnov test for 

normality assessment of the research variables are presented. 

In this test, the null hypothesis (H₀) indicates a normal 

distribution, while the alternative hypothesis (H₁) indicates 

non-normality. For the brain/behavioral systems variable, 

the test statistic was 0.98 and the significance level was 

0.000. Since the p-value is less than 0.05, the null hypothesis 

is rejected, indicating that this variable does not follow a 

normal distribution. For pain anxiety, the test statistic was 

0.72 and the significance level was 0.003, also less than 0.05, 

thus indicating non-normality. For distress tolerance, the test 

statistic was 0.68 and the significance level was 0.008, again 

less than 0.05, confirming non-normality. Overall, the 

normality test results show that none of the research 

variables follow a normal distribution. Therefore, using non-

https://portal.issn.org/resource/ISSN/2980-9681
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parametric statistical methods or variance-based structural 

equation modeling approaches such as PLS is recommended 

for data analysis. 

A measurement model refers to the portion of the overall 

model that includes a latent variable along with its observed 

indicators. To assess model fit, three criteria are commonly 

used: reliability, convergent validity, and discriminant 

validity. In addition to evaluating content validity of the 

questionnaire, convergent and discriminant validity were 

also assessed using PLS-based structural equation modeling. 

Convergent validity refers to the extent to which indicators 

of a construct correlate moderately or strongly. According to 

Fornell and Larcker, an average variance extracted (AVE) 

greater than 0.50 is considered evidence of convergent 

validity. 

For convergent validity and composite reliability 

assessment of the measurement models, the results related to 

the study variables were as follows: for the brain/behavioral 

systems variable, the AVE was reported as 0.492. The 

composite reliability (CR) was 0.867, and Cronbach’s alpha 

was 0.786, indicating acceptable internal consistency. For 

the pain anxiety variable, the AVE was 0.510, CR was 0.910, 

and Cronbach’s alpha was 0.842, all suggesting satisfactory 

convergent validity and strong reliability. Finally, for the 

distress tolerance variable, the AVE was 0.422, CR was 

0.839, and Cronbach’s alpha was 0.915, indicating excellent 

internal consistency, although the AVE was slightly below 

the ideal threshold of 0.50. 

As shown, the model meets all three previously 

mentioned criteria effectively. Specifically, the Average 

Variance Extracted (AVE) values exceed 0.40, composite 

reliability values exceed 0.70, and Cronbach’s alpha values 

exceed 0.60—indicating that the model has a high level of 

adequacy. Discriminant validity, the third criterion for 

evaluating the fit of measurement models, addresses two 

aspects: (a) comparing the correlation between a construct 

and its indicators versus the correlation between those 

indicators and other constructs; and (b) comparing a 

construct’s correlation with its indicators against its 

correlation with other constructs. According to Davari and 

Rezazadeh (2013), discriminant validity can be assessed by 

comparing the square root of AVE with the correlation 

between latent variables, and for each reflective construct, 

the square root of AVE must be greater than the construct’s 

correlations with others in the model. Discriminant validity 

was assessed using the Fornell and Larcker method, and the 

results are reported in Table 2. The diagonal of this matrix 

contains the square root of the AVE values for the study 

constructs. According to Fornell and Larcker’s (1981) 

criterion, if the square root of AVE for each construct 

exceeds its correlation with other constructs, then 

discriminant validity is established. 

Table 2 

Correlation Matrix and Discriminant Validity (Fornell and Larcker Method, 1981) 

Variable Brain/Behavioral Systems Pain Anxiety Distress Tolerance 

Brain/Behavioral Systems 0.779   

Pain Anxiety 0.249 0.753  

Distress Tolerance 0.589 0.567 0.746 

 

As shown in Table 2, the diagonal values (square roots of 

AVE) are greater than the corresponding inter-construct 

correlations in all cases, confirming discriminant validity. 

Based on these findings and outputs from the SmartPLS 

software, the measurement models demonstrate acceptable 

levels of both convergent and discriminant validity, as well 

as internal consistency (factor loadings, composite 

reliability, and Cronbach’s alpha). 

In the structural model—unlike the measurement 

model—observable variable items are not directly 

examined; rather, the relationships between latent variables 

are assessed. The arrows in the model indicate factor 

loadings, which numerically represent the strength of 

association between a latent construct and its respective 

indicators in the path analysis. These paths also indicate how 

much one variable contributes to explaining another. The 

same logic applies to other latent and observed variables in 

Figure 1, which presents the model in terms of T-values. 
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Table 3 

Summary of T-Test Results 

Significance Level T-Value Standard Error Analyzed Paths 

0.000 10.148 0.049 Distress Tolerance → Pain Anxiety 

0.000 5.635 0.056 Brain/Behavioral Systems → Pain Anxiety 

0.000 14.973 0.038 Brain/Behavioral Systems → Distress Tolerance 

Figure 1 

Model in T-value State 

 

The values on the arrows represent factor loadings, which 

quantify the strength of the relationship between a latent 

variable and its corresponding indicator in the path analysis. 

These paths indicate the extent to which one variable 

explains another. This logic also applies to the latent and 

observed variables in Figure 2, which displays standardized 

coefficients. In other words, if path coefficients exceed 0.60, 

the relationship is considered strong; coefficients between 

0.30 and 0.60 represent moderate relationships, and those 

below 0.30 indicate weak relationships. 

Table 4 

Sobel Test Results 

Mediating Variable Z-Value (Sobel Test) Standard Error Significance Level 

Distress Tolerance 6.998 0.087 0.000 

https://portal.issn.org/resource/ISSN/2980-9681
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Figure 2 

Structural Model with Standardized Coefficients 

 

According to the Sobel test results presented in Table 4, 

since the significance level is less than 0.05, the mediating 

effect of distress tolerance on the relationship between 

brain/behavioral systems and pain anxiety is statistically 

significant. Therefore, Hypothesis 4 is confirmed. 

4. Discussion and Conclusion 

This study was conducted to determine the relationship 

between brain/behavioral systems and pain anxiety, with the 

mediating role of distress tolerance, in psychiatric patients in 

Babol County. The statistical population consisted of all 

psychiatric patients in this county who sought treatment 

during 2024. A sample of 250 individuals was selected 

through convenience sampling. Standardized questionnaires 

were used to assess brain/behavioral systems, distress 

tolerance, and pain anxiety, and data were analyzed using 

PLS software. The findings revealed significant 

relationships between brain/behavioral systems and pain 

anxiety, brain/behavioral systems and distress tolerance, and 

distress tolerance and pain anxiety. Moreover, structural 

equation modeling results indicated that distress tolerance 

significantly mediates the relationship between 

brain/behavioral systems and pain anxiety. These results 

may inform the development of therapeutic interventions 

aimed at reducing pain anxiety in psychiatric patients. 

The results of the first hypothesis test demonstrated a 

significant relationship between brain/behavioral systems 

and pain anxiety among psychiatric patients in Babol 

County. Specifically, heightened activity in brain/behavioral 

systems (e.g., increased sensitivity to punishment or reward) 

was predictive of higher levels of pain anxiety in these 

patients. This finding aligns with domestic research (Ali 

Akbari & Hossein Sabat, 2021; Balazadeh et al., 2021; 

https://portal.issn.org/resource/ISSN/2980-9681
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Dehghanpour et al., 2021; Karami et al., 2021), all of which 

confirmed the link between hyperactivity of the behavioral 

inhibition system and increased anxiety and pain perception. 

It is also consistent with international findings (Cryan & 

Dinan, 2022; Larrazabal et al., 2022; Rickerby et al., 2024), 

who emphasized the role of BIS and BAS sensitivity in the 

experience of anxiety and pain. From a neuropsychological 

perspective, the Behavioral Inhibition System (BIS) 

becomes activated in response to threat or punishment cues, 

leading to anxiety and heightened sensitivity to pain. In other 

words, individuals with more active BIS tend to perceive 

pain as more threatening and exhibit stronger anxiety 

responses to pain cues. 

The results of the second hypothesis test indicated a 

significant relationship between brain/behavioral systems 

and distress tolerance in psychiatric patients in Babol 

County. This finding suggests that the function of the BIS 

and BAS systems can influence individuals' ability to 

tolerate unpleasant psychological and emotional states. 

Specifically, individuals with a more active and sensitive 

BIS tend to exhibit lower distress tolerance when faced with 

emotional and psychological discomfort, quickly becoming 

anxious or emotionally avoidant. These findings are 

supported by domestic studies (Karami et al., 2021; Khaki et 

al., 2020; Mahmoudalilou et al., 2019), which pointed to the 

connection between BIS activity, poor regulation of negative 

emotions, and lower distress tolerance. Similar evidence has 

been reported in international studies (Anwar et al., 2024; 

Yanjuan et al., 2023), which demonstrated that BIS is 

associated with intense responses to threat cues and 

difficulty managing psychological distress. From an 

explanatory standpoint, high BIS sensitivity to negative and 

threatening stimuli renders individuals more vulnerable in 

stressful situations and impairs their capacity to endure 

unpleasant states. 

The results of the third hypothesis test indicated a 

significant relationship between distress tolerance and pain 

anxiety in psychiatric patients in Babol County. This means 

that lower levels of distress tolerance are associated with 

higher pain-related anxiety. This finding is consistent with 

domestic studies (Ali Akbari & Hossein Sabat, 2021; 

Dehghanpour et al., 2021; Khaki et al., 2020), which showed 

that individuals with low distress tolerance exhibit stronger 

anxiety responses to physical pain. This relationship may be 

explained using cognitive-emotional models: individuals 

with low distress tolerance tend to make exaggerated and 

negative appraisals when experiencing pain. Due to a lack of 

effective coping strategies, they perceive the pain as a major 

threat, which results in intensified anxiety responses. 

Conversely, individuals with higher distress tolerance are 

able to accept the unpleasant emotions caused by pain and 

adopt more adaptive, rather than avoidant or catastrophic, 

coping strategies. 

The fourth hypothesis, which proposed that distress 

tolerance significantly mediates the relationship between 

brain/behavioral systems and pain anxiety, was confirmed 

based on the results of the Sobel test. 

This study has several limitations, including limited 

generalizability to other populations and the use of self-

report instruments, which are susceptible to bias and 

response errors. Additionally, potential confounding 

variables such as illness severity, medication use, or social 

support were not controlled. Future studies are 

recommended to include more diverse samples from various 

geographical regions. It is also essential to investigate the 

cultural and social factors influencing pain anxiety and 

distress tolerance. Future research should focus on 

evaluating effective therapeutic interventions. Clinicians are 

also encouraged to incorporate distress tolerance skills 

training as a means to reduce anxiety in psychiatric 

populations. 
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