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Objective: To examine the validity and reliability of the Chinese version of the Self-as-Context Scale (SACS) in college students.

Method: We used convenience sampling to recruit 708 Chinese college students. All participants completed the SACS and 343 of them were asked to complete the validation questionnaires (Satisfaction with Life Scale, Peace of Mind Scale, Acceptance and Action Questionnaire-II, Mindful Attention Awareness Scale, Cognitive Fusion Questionnaire-Fusion, and Depression Anxiety Stress Scale-21) at the same time. We conducted items analysis, exploratory factor analysis (EFA), confirmatory factor analysis (CFA), measurement invariance test, correlation analysis, regression analysis, and internal consistency reliability analysis. After 3 weeks, 217 participants filled out the SACS again to assess the test–retest reliability.

Results: The exploratory factor analysis showed that the SACS consisted of two factors (Centering and Transcending), with a total of 9 items. The confirmatory factor analysis demonstrated that the two-factor structure fit well (χ2 = 55.40, df = 22, CFI = 0.977, TLI = 0.963, RMSEA = 0.065, SRMR = 0.032). According to the results of the measurement invariance tests, configural invariance, metric invariance, scalar invariance, and strict invariance of the 2-factor model, the C-SACS scores were comparable across genders. Additionally, the C-SACS total score and its subscale scores were significantly positively correlated with positive indicators of mental health (life satisfaction, affective well-being), significantly negatively correlated with negative emotions (depression, anxiety, stress), significantly negatively correlated with experiential avoidance and cognitive fusion (except for the Transcending factor), and significantly positively correlated with mindful attention and awareness. Regression analysis results revealed that the C-SACS surpasses the incremental effectiveness of AAQ-II and CFQ-F in predicting different psychological health indicators. The Cronbach’s α coefficients of the C-SACS and two subscales were 0.88 [0.71, 0.90], 0.80 [0.87, 0.90] and 0.85 [0.83, 0.88] and McDonald’s ω = 0.88 [0.87, 0.90], ω = 0.80 [0.78, 0.83], ω = 0.85[0.83, 0.88]. The test–retest reliability (ICC) was 0.73 and 0.72, respectively.

Conclusion: The results of our study suggest that the Chinese version of SACS has good reliability and validity in Chinese college students.
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Introduction

Acceptance and commitment therapy (ACT), a third-wave cognitive-behavioral therapy (CBT), has gained increasing attention from researchers due to its efficacy in chronic pain, depression, anxiety, stress, addiction, and other mental health problems with different populations (Hayes, 2004; A-Tjak et al., 2015; Fang and Ding, 2020a,b). Psychological flexibility, a core component of ACT, has also gained much attention. ACT aims to improve individuals’ psychological flexibility, which can help individuals to fully immerse in the present moment, face and accept their internal experiences (e.g., thoughts, emotions, body sensations, memories, motivation, personal experiences, etc.) without any defense, allow thoughts and emotions to be their original formats, make decisions, insist or change behaviors based on their internal values, and commit to a valuable and meaningful life (Hayes, 2016; Fang and Ding, 2020a). Psychological flexibility consists of six components: cognitive defusion, acceptance, self as context, contact with the present moment, values, and commitment to action (Hayes, 2016; Fang and Ding, 2020a). Nowadays, as research moves toward process-based therapies and a new generation of evidence-based care targeting core mediators and moderators (Hofmann and Hayes, 2019), there is a growing demand to study the role of six processes of psychological flexibility and their roles in the mechanisms of change (Hofmann and Hayes, 2019; Ren et al., 2019). Thus, tools that can accurately measure six components of psychological flexibility have become critically valuable.

Currently, the six processes of psychological flexibility have corresponding measurement tools in China except for self-as-context (Cao et al., 2013; Zhang et al., 2014; Wong et al., 2016; Bi et al., 2021; Cao et al., 2021; Li et al., 2021). Self-as-context refers to the ability to observe one’s thoughts and feelings from an observant perspective and to deal with negative thoughts calmly and flexibly (Hayes, 1984; Hayes et al., 2012; Zhang et al., 2012). Self-as-context, also known as the transcendent or observing self (Moran et al., 2018), is the ability to observe private events such as emotions, thoughts, and memories and learn that “I am more than my experiences” (Hayes, 2016). It allows individuals to focus on a stable state of self that is separate from, or more than, internal thoughts and experiences (Barnes-Holmes et al., 2001). Self-as-context is different from other ACT components, or it can be considered as the carrier of the other five components: (1) from the perspective of the relational framework theory, self-as-context is one way of perspective taking, a special kind of municipal relationship, which is here and now; (2) it focuses on helping people understand that experiences, thoughts, and feelings are only transcendent—they do not fundamentally impact the core self. Therefore, self-as-context not only has an important impact on individual self-concept and personality development (Peng et al., 2012; Peng, 2018) but also is an essential part of evaluating the effect of ACT intervention and exploring the change mechanism. Some studies revealed that self-as-context is closely related to people’s well-being and psychological health (depression, anxiety, and, stress; Chen, 2013; Zettle et al., 2018; Morgan and Aljabari, 2019).

The concept of self-as-context is particularly in line with Chinese culture, as it is often expressed in ancient Chinese sayings such as “I examine myself three times every day” (Ames and Rosemont Jr, 2010) and “with the sky as a cover…the earth as a public transport…and the four seasons as horses…” (Chen, 2021). The observing self emphasizes observing one’s own emotions from an observational perspective and different angles while establishing a connection with oneself. The Chinese traditional culture encourages individuals to jump out of the situation and focus on their real experiences from an observational perspective, promoting the dissociation from negative thoughts and emotions to accept them (Xie, 2021). With the increasing rise of ACT research in China and the research’s devotion to the efficiency of process-based therapies, measurement tools have become essential for examining the level of self-as-context. The relevant tool not only provides empirical data for assessing the level of self-as-context development in the Chinese population but also can provide important indicators for assessing the effectiveness of process-based intervention packages. The previous studies in China showed that self-as-context plays an important role in the mental health, well-being, self-concept, and personality development of college students (Peng et al., 2012; Chen, 2013; Peng, 2018). These studies also showed that the intervention of self-centered technology significantly improved college students’ depression, anxiety, and stress.

As a major individual psychological function, self-as-context should be measured in different populations or fields. Nevertheless, the commonly used measurement tool, the Self Experiences Questionnaire (SEQ; Yu et al., 2016), was only based on patients with chronic pain. Since the development and evaluation of SEQ were limited to patients with chronic pain, the applicability of SEQ could not be generalized to other populations. Zettle et al. (2018) developed the Self-as-context Scale (SACS) using clinical samples and non-clinical samples and discussed the effectiveness and reliability of the tool. The SACS is a two-dimensional structure, including Centering and Transcending. Centering reflects the individual’s ability to calmly deal with unwanted thoughts and feelings, while Transcending reflects the type of invariant perspective-taking of the observational self, to perceive events objectively without being disrupted by internal negative thoughts and feelings. In addition to good internal consistency and excellent convergence validity, it reveals the incremental effectiveness of SACS in predicting well-being (satisfaction with life) and general mental health (GHQ). Compared to SEQ, SACS includes fewer items and is more cost-effective to use. Rather than limiting to specific groups and fields, SACS generally measures individuals’ ability to truly perceive and respond flexibly to their thoughts or feelings. Zettle et al. (2018) revealed that SACS scores can better distinguish between clinical and non-clinical samples. Therefore, it has received massive attention from researchers and clinicians and has been used to measure self-as-context in ACT studies and interventions for different populations, such as students (Moran et al., 2018), law enforcers (Baker et al., 2020), and people with depression and anxiety (Østergaard et al., 2020). The above studies suggest that SACS, as an effective measurement tool for self-as-context, has a wide range of scientific research application value. However, in the original study, all participants were a convenience sample of college students, except for a small clinical sample. The authors concluded that the extent to which the two-dimensional structure of the scale extends to other populations is an empirical question (Zettle et al., 2018). This can only be adequately addressed by further research with other samples (Zettle et al., 2018).

The present study recruited Chinese college students as participants, aiming to explore the validity and reliability of the Chinese version of SACS among Chinese populations. We examined the C-SACS’s structural validity, criterion validity, and internal consistency reliability. Criterion validity was examined by using the Acceptance and Action Questionnaire–II (AAQ-II; Cao et al., 2013), Mindful Attention Awareness Scale (MAAS; Chen et al., 2012), Cognitive Fusion Questionnaire-Fusion (CFQ-F; Zhang et al., 2014), Depression Anxiety Stress Scale-21 (DASS-21, Gong et al., 2010), Satisfaction with Life Scale (SWLS; Xiong and Xu, 2009) and Peace of Mind Scale (POM; Lee et al., 2013). Previous studies revealed that self-as-context is closely correlated with the other five processes and well-being (Hayes et al., 2012; Zhang et al., 2012). For example, self-as-context is inextricably linked with other processes, and the core goal of the six core technologies is to improve people’s psychological flexibility, and the ultimate goal is to promote people to live a valuable and meaningful life. So, the AAQ-II, MAAS, CFQ-F, SWLS, and POM were included to examine the criterion validity of the SACS. In addition, since previous studies revealed that self-as-context has a considerable impact on students’ negative emotions (depression, anxiety, and stress, Chen, 2013), the DASS-21 was also tested. Our specific goals were as follows: (1) to explore whether the Chinese version of SACS indicates the same factor structure as in the original version; (2) to determine whether SACS is correlated with Chinese college students’ general psychological health and psychological distress; (3) to examine the reliability and validity of the C-SACS among Chinese college students.



Materials and methods


Participants

This study was approved by the Ethical Committee of Anhui Normal University. All students voluntarily participated in the research and none had significant clinical psychological symptoms. All participants were treated under the Declaration of Helsinki and its latest amendments and were provided with written informed consent before participating in the study. Parents of participants who were under 18 years old were informed and their consent was obtained. The eligibility criteria for participants were as follows: (1) They had registered university status; (2) They had studied in a university for more than 6 months.

In this study, a convenience sampling method was used and the data were obtained through an Internet applet (sojump-Wenjuanxing). The first author of this paper contacted the student administration of three universities (from Beijing, Hefei, and Wuhu), explained to them in detail the purpose of the study and the research procedures, and obtained their consent. The first author of this study conducted online training for the counselors involved in the study and then forwarded the questionnaire link to the counselors, who explained the study procedures in detail to the students. Written consent was obtained from each participant before completing the questionnaire (online document collection applet). After submitting the questionnaire, participants received a certain reimbursement.

Two rounds of data collection were conducted: the first batch of respondents filled out both SACS and the validation questionnaires (N = 369) and 343 of them were valid; the second batch of respondents only filled out the SACS questionnaire (N = 397) and 365 of them were valid. In total, we received 766 SACS responses. To prevent participants from answering randomly without paying attention, 3 catch questions were included in the survey. After excluding invalid questionnaires (i.e., missing one out of three), a total of 708 valid SACS responses were obtained with a retention rate of 92.40%. There were 158 males and 550 females, aged between 17 and 25 years old (Mean = 20.28). 377 of the participants were freshmen, 96 were in their second year, 210 were in their third year, and 25 were in their fourth year. 344 of them major in science and engineering, 186 of them major in literature and history, and the rest major in other domains. 429 students were from rural areas and 279 from urban areas. Three weeks later, the respondents who only filled out the SACS questionnaire were invited to fill out the SACS again to examine the test–retest reliability. 226 questionnaires were obtained and 217 of them were valid with a retention rate of 96.01%.



Procedure

The first author of this study contacted the original author of the questionnaire, and with the consent of the original author, we obtained the right to translate and revise the SACS. The process of translation involves translating from English to Chinese (forward translation; World Health Organization, 2020) and Chinese back to English (back translation; Erkut, 2010). First, the first author of this paper, a native speaker of Chinese and fluent in English, translated the SACS into Chinese and modified ambiguous terms to get the first draft of the Chinese version. Secondly, two other psychologists working in English-speaking countries translated the Chinese version draft back into English. By taking into account the opinions of two experts, we obtained the back-translated English version of the scale. Next, the five experts who participated in the translation and back-translation formed an expert group to discuss and compare the differences between the original English version, the English version after back-translation, and the first draft of the Chinese version through multiple online meetings. They revised and modified the first draft of the Chinese version and obtained the second draft of the Chinese version of the scale. Furthermore, we randomly invited twenty undergraduates and postgraduates in non-psychology majors from a university library or a self-study room to evaluate and provide feedback on the readability and comprehensibility of each item of the Chinese version of the second draft. After comprehensively considering relevant evaluations and suggestions, the first author of this paper modified and reviewed the Chinese version of SACS again, and obtained the final Chinese version of SACS (see Appendix 1). The scoring of this Chinese version was consistent with the original scale.



Measures

The Self-as-Context Scale (SACS) was developed by Zettle et al. (2018) to measure the contextual self in two domains, Centering and Transcending. Centering reflects the individual’s ability to calmly deal with unwanted thoughts and feelings, while Transcending reflects the type of invariant perspective-taking of the observational self, to perceive events objectively without being disrupted by internal negative thoughts and feelings. There are 10 items on the scale, and each item is scored on a 7-point Likert scale (1 = strongly disagree to 7 = strongly agree). Higher scores indicate a higher self-as-context level.


The satisfaction with life scale – Chinese version

The Satisfaction with Life Scale (SWLS) is a 5-item scale developed by Diener et al. (1999) to measure individuals’ life satisfaction. The original version was translated into Chinese by Xiong and Xu (2009). Participants were asked to rate the extent to which they agree or disagree with each item on a scale ranging from 1 (strongly disagree) to 7 (strongly agree). Higher scores indicate higher life satisfaction (subjective happiness). The scale has been widely used to measure individual well-being since its revision. The Cronbach’s alpha was 0.86 in our sample, suggesting good internal consistency.



The peace of mind scale – Chinese version

The Peace of Mind Scale (POM) was compiled by Taiwan scholar Lee et al. (2013) to measure an individual’s calm and harmonious state of mind. It has a total of 7 items, with each item being rated on a 5-point Likert scale, ranging from 1 (never) to 5 (always). Higher scores represent higher levels of inner peace and harmony. The Cronbach’s alpha was 0.88 in our sample, indicating good internal consistency.



The acceptance and action questionnaire–II – Chinese version

The Acceptance and Action Questionnaire–II (AAQ-II) is a 7-item scale developed by Bond et al. (2011) to assess individuals’ experiential avoidance. It was translated into Chinese by Cao et al. (2013). Participants were asked to rate on a scale of 1 (never true always) to 7 (always true) how frequently they have each experience. Higher scores reflect higher experiential avoidance. The Cronbach’s alpha was 0.92 in our sample, suggesting excellent internal consistency.



The mindful attention awareness scale – Chinese version

The Mindful Attention Awareness Scale (MAAS) is a 15-item scale developed by Brown and Ryan (2003) to assess individuals’ receptive awareness and attention to what is happening in the present moment. It was translated into Chinese by Chen et al. (2012). Participants were asked to rate on a scale of 1 (almost always) to 6 (almost never) how frequently they have each experience. Higher scores reflect higher levels of mindful awareness at that moment. The Cronbach’s alpha was 0.88 in our sample, suggesting good internal consistency.



The cognitive fusion questionnaire-fusion – Chinese version

The Cognitive Fusion Questionnaire-Fusion (CFQ-F) is a 9-item scale developed by Gillanders et al. (2014) to measure individuals’ degrees of cognitive fusion. It was later translated into Chinese by Zhang et al. (2014). Each item is rated on a 7-point Likert scale (1 = obviously inconsistent to 7 = obviously consistent). Higher scores indicate higher levels of cognitive fusion. In our sample, Cronbach’s was 0.94, suggesting excellent internal consistency.



Depression anxiety stress scale-21 – Chinese version

The Depression Anxiety Stress Scale-21 (DASS-21) is a 21-item scale developed by Lovibond and Lovibond (1995) to assess individuals’ individuals’ depression, anxiety, and stress levels (Antony et al., 1998). It was translated into Chinese by Gong et al. (2010). Responses were collected on a scale of 0 (did not apply to me at all) to 3 (applied to me very much or most of the time) with higher scores indicating higher emotional difficulties. The Cronbach’s alpha of the total scale and its depression, anxiety, and stress subscales in the study were 0.94, 0.87, 0.84, and 0.85, respectively.




Statistical analysis

Statistical analysis was conducted using SPSS22.0, Mplus7.4 and R 4.0.5. First, with the use of the SPSS random number generator and a fixed value of 2,021,626 as the starting point, we randomly generated numbers in the range of 1–1,000, and randomly divided the entire sample (N = 708) into 2 subsamples. Next, we conducted item analysis and exploratory factor analysis (EFA) on sample 1 (N = 354) and confirmatory factor analysis (CFA) on sample 2 using Mplus 7.4. (N = 354). The maximum likelihood estimation was used for missing data in CFA (Graham et al., 1996). On this basis, C-SACS was examined for cross-gender measurement invariance. Additionally, we used the Pearson correlation to test the convergent validity and the hierarchical regression to test the incremental validity. Lastly, we used R 4.0.5 to assess the internal reliability of the C-SACS (total sample N = 708), Cronbach alpha (α), and McDonald’s Omega (ω) for internal consistency were calculated using the R packages (“MBESS Package,” Dunn et al., 2014; Hayes et al., 2020). And we performed the test–retest reliability on the re-test sample (N = 217).

The following parameters were used to identify the model fit: χ2, CFI (Comparative Fit Index), TLI (Tucker-Lewis index), RMSEA (Root Mean Square Error of Approximation), and SRMR (Standardized Root Mean Square Residual). The values of CFI and TLI >0.90 were considered a good model fit and the values >0.80 were considered an acceptable fit (McDonald and Ho, 2002). The values of RMSEA and SRMR <0.08 were considered an acceptable fit and <0.06 were considered an excellent fit (Marsh et al., 2004). The reference values of the α and ω are categorized as the following <0.50, 0.50 to <0.60, 0.60 to <0.70, 0.70 to <0.80, 0.80 to 0.90 and >0.90 which indicates unacceptable, poor, questionable, acceptable, good, and excellent internal consistency (Gliem and Gliem, 2003).




Results


Item analysis

First, we ranked the total score of C-SACS of sample 1 (N = 354) from high to low and divided the sample into a high-score group (i.e., 27% of the top ranking) and low-score group (i.e., 27% of the bottom ranking). According to the result of the t-test, the difference was significant (p < 0.001), indicating that items in each group had good degrees of discrimination. Based on the results of the correlation analysis, the correlation coefficient between each item and the total score ranged from 0.66 to 0.79 (p < 0.001), suggesting that each item had a good consistency with the scale (See Table 1).



TABLE 1 Item analysis (N = 354).
[image: Table1]



Exploratory factor analysis

We performed an EFA on sample 1 (N = 354). First, we conducted the KMO sample fitness test and Bartlett sphericity test, and the results showed that the data were suitable for performing EFA (KMO = 0.90, χ2 = 1650.38, df = 45, ρ < 0.001). Next, components were rotated using the oblique direct oblimin procedure. Based on the criterion that the eigenvalue should be greater than 1, the results indicated a 2-factor model with a 61.81% cumulative variance explanation rate and the factor loading being between 0.56 and 0.94 for each item. Furthermore, based on the criterion that the absolute value of the cross-factor loading difference should be greater than 0.2 (Tabachnick et al., 2007), We deleted item 7 (“There is a basic sense I have of myself that does not change even though my thoughts and feelings do”) because its loadings on each factor were lower than 0.5 and its absolute difference was less than 0.2. We performed the EFA again, which suggested suitable data for performing EFA (KMO = 0.89, χ2 = 1650.38, df = 36, ρ < 0.001). Again, components were rotated using the oblique direct oblimin procedure. Based on the criterion that the eigenvalue should be greater than 1, the results indicated a 2-factor model (the eigenvalues were 4.01 and 3.78 respectively) with a 62.97% cumulative variance explanation rate and the factor loading being between 0.57 and 0.94 for each item. The two factors were named Centering and Transcending. The factor loadings, numbers, and names were consistent with the original SACS scale except for the removal of item 7 (See Table 2).



TABLE 2 Factor loadings for exploratory analysis of SACS.
[image: Table2]



Confirmatory factor analysis

We conducted CFA on sample 2 (N = 354) and constructed multiple models to validate the rationale of having a 2-factor model obtained in EFA. A single factor model with 10 items was constructed at first with poor model fit (χ2 = 165.71, df = 31, CFI = 0.866, TLI = 0.827, RMSEA = 0.135, SRMR = 0.059). In order to improve the model fit, a two-factor model with 9 items was constructed, which showed improved and good model fit (χ2 = 55.40, df = 22, CFI = 0.977, TLI = 0.963, RMSEA = 0.065, SRMR = 0.032). As shown in Figure 1, the loadings of the 9 items on the factor were between 0.65 and 0.80, and the correlation of “Centering” and “Transcending” was r = 0.80.

[image: Figure 1]

FIGURE 1
 The 2-factor model (***Means p < 0.001).




C-SACS measurement invariance model

The complete sample (N = 708) was analyzed for measurement equivalence, and a multi-group model was used to explore whether the C-SACS has equivalence across gender (Table 3). In the Configural invariance model, the model fit was acceptable and met the conditions of the next equivalence analysis. We also set the factor loading equivalence (metric invariance model), the index intercept equivalence (scalar invariance model), and the error variances equivalence (strict invariance model) based on the previous model. The results showed that the ΔCFI and ΔRMSEA between the Configural and the metric invariance model, between the metric and the scalar invariance model, and between the scalar invariance model and the strict invariance model were all less than 0.01. The results indicated that the Configural invariance model, the metric invariance model, the scalar invariance model, and the strict invariance model were reliable cross-gender (Cheung and Rensvold, 2002; Chen, 2007).



TABLE 3 Model fit statistics and invariance testing across gender (N = 708).
[image: Table3]



Convergent validity

We used the Pearson correlation analysis to evaluate its convergent validity. The results suggested that the Transcending score was not significantly correlated with the CFQ-F score. The SACS total score and its respective factor scores were found to be significantly negatively correlated with DASS-anxiety, stress, depression, AAQ-II, and CFQ-F scores, and significantly positively correlated with SWLS, POM, and MAAS scores (Table 4).



TABLE 4 Correlations for the SACS with other scales (N = 343).
[image: Table4]



Incremental validity

To examine the different predictive power of self-as-context and other ACT processes (experiential avoidance, cognitive fusion) on negative emotional indicators (anxiety, stress, depression) and mental health indicators (life satisfaction, affective well-being), we used the hierarchical regression method to test its incremental validity. We treated the SWLS, POM, DASS-Anxiety, DASS-Stress, and DASS-Depression scores as the dependent variables, the AAQ-II and CFQ-F scores as the first layer of the regression model, and the SACS Centering and Transcending scores as the second layer of the model. As suggested in Table 5, by controlling for the effects of AAQ-II and CFQ-F on dependent variables, the impacts of the SACS Centering and Transcending subscales (ΔR2) on SWLS, POM, DASS-Anxiety, DASS-Stress, and DASS-Depression remained significant. The results indicated that self-as-context, experiential avoidance, and cognitive fusion are all core processes of ACT. Additionally, self-as-context is different from the other two. It uniquely predicted negative emotions, life satisfaction, and affective well-being.



TABLE 5 Incremental validity of SACS.
[image: Table5]



Reliability analysis

The C-SACS (9 items) showed acceptable to good internal consistencies in the total scale and subscales (i.e., Centering and Transcending): total scale α = 0.88[0.87, 0.90], McDonald’s omega (ω) = 0.88[0.87, 0.90]; Centering subscale α = 0.80[0.78, 0.83], ω = 0.80 [0.78, 0.83]; Transcending α = 0.85 [0.83, 0.88], ω = 0.85 [0.83, 0.88]. Additionally, we tested the retest reliability of C-SACS and found the test–retest reliability (ICC) was. 0.73 [0.64, 0.79] and 0.72[0.64, 0.79] respectively.




Discussion

The results of the item analysis showed that items in the Chinese version of SACS had good degrees of discrimination, with each item being highly consistent with the total score. The results of the exploratory factor analysis suggested a two-factor model (Centering and Transcending). Except for item 7, the factor loading of each item was above 0.5. After removing item 7 (“There is a basic sense I have of myself that does not change even though my thoughts and feelings do”), the cumulative variance explained rate increased to 62.97%. While retaining sufficient content and internal consistency, we can improve accuracy and usability, and obtain a more stable factor structure of the scale by excluding items that can be omitted and reducing the corresponding response burden (Francis et al., 2016).

The confirmatory factor analysis results also suggested that the C-SACS two-factor model (9 items) fit better than the one-factor model (10 items), and was consistent with the original scale in terms of structure and content (Zettle et al., 2018). Centering reflects the ability to calmly deal with various negative thoughts and experiences while Transcending reflects the invariable characteristics of the observing self, not being disturbed by various internal negative thoughts and feelings, and can observe reality objectively. Therefore, the C-SACS two-factor structure has good stability. Based on the confirmatory factor analysis, we constructed multiple models (i.e., the configural model, the metric invariance model, and the scalar invariance model) to examine the measurement equivalence of the C-SACS across genders on the entire sample (N = 708). The configural model was established, indicating that the C-SACS has the same composition of latent variables in males and females, and the next equivalence test could be carried out. The metric invariance model was established, showing that the factor loading of the C-SACS in males and females was equivalent and that the observed variable would change consistently with the latent variables in different groups. The scalar invariance model was established, indicating that the intercepts of the scale were equivalent in each group, and either group had the same reference point. The strict invariance model was established, indicating that error variance across genders was equivalent. Therefore, the C-SACS scores were comparable across genders. Moreover, the results from the reliability analysis also showed that the C-SACS and all subscales had high internal consistency and test–retest reliability. These findings suggested the reliability and stability of the C-SACS.

Based on the correlation analysis of the C-SACS total score and its two subscales, we found that the C-SACS total score and its subscale scores were significantly positively correlated with positive indicators of individual mental health (life satisfaction and affective well-being). This result was consistent with previous studies (Francis et al., 2016; Moran et al., 2018), indicating that the higher the level of self-as-context, the more flexible the person is capable of coping with negative experiences in life, leading to higher levels of subjective well-being. The study also found that the C-SACS total score and its subscale scores were significantly negatively correlated with the negative indicators of mental health (negative emotions such as anxiety, stress, and depression), which was also consistent with previous studies (Godbee and Kangas, 2020; Østergaard et al., 2020), suggesting that the lower the level of self-as-context, the more likely the person is going to be troubled by various negative emotions and experiences in daily life. The current study also examined the relationship among the C-SACS total score, its subscale scores, and other core processes of psychological flexibility (experiential avoidance, cognitive defusion, and present moment awareness). ACT theories believe that psychological flexibility is composed of multiple interrelated but distinct core processes (Hayes et al., 2006). The results indicated that the C-SACS total score and its subscale scores were significantly negatively correlated with experiential avoidance and cognitive fusion. The C-SACS total score and its subscale scores were also significantly positively correlated with the present moment awareness (mindful attentional awareness), which is consistent with the ACT theory and the original scale (Hayes et al., 2006; Zettle et al., 2018), indicating that the Chinese version of SACS has good convergent validity.

In addition, the study also found that self-as-context, one of the core processes of psychological flexibility, has good predictive power for both positive and negative indicators of mental health, which is consistent with previous research findings (Moran et al., 2018; Zettle et al., 2018; Godbee and Kangas, 2020). Through hierarchical regression analysis, self-as-context was good at predicting life satisfaction, affective well-being, and negative emotion, which is different from other processes of ACT (i.e., experiential avoidance and cognitive defusion). This also indicates that SACS has good validity and unique predictive power. Therefore, this effective self-as-context assessment tool can provide ACT researchers and clinicians with another specific sub-process measure, promoting the related research on self-as-context and ACT in the field of mental health, and could potentially offer new insights and references for mental health interventions.

There were some limitations of this study that should be noted. Our sample only consisted of university students, which may limit the external validity of the current study. We are hopeful that future research will be able to find generalized results and impacts across different Chinese populations. Another limitation was that fewer males participated in our study, which may lead to sample bias. Future research should focus more on balancing the ratio bias between males and females. Furthermore, our sample data were collected from non-clinical populations. With the use of the original SACS, the previous study has shown a positive impact of self-as-context on mediating functional improvement in a clinical sample (Yu et al., 2017). Additional research needs to be conducted to explore the overall applicability of C-SACS in the clinical environment as well.

In conclusion, the factor structure of SACS tested in Chinese college students was consistent with the original scale. All of the items had reached the standard psychometrics with good reliability, validity, and unique predictive power, and can be used to evaluate the levels of self-as-context among Chinese college students.



Data availability statement

The datasets generated during and/or analyzed during the current study are available from the corresponding author upon reasonable request.



Ethics statement

This study was approved by the Ethical Committee of Anhui Normal University. The participants provided their written informed consent to participate in this study.



Author contributions

SF conceived and designed the analysis, collected the data, performed the analysis, and wrote the manuscript. MH supported the data collecting and assisted in data analysis. YW supported writing. All authors contributed to the article and approved the submitted version.



Funding

This study was supported by Philosophy and Social Science Planning key Project of Anhui Province (grant number AHSKZ2020D37).



Acknowledgments

We would like to thank the support of Anhui Provincial Women’s Federation and Anhui Provincial Department of Education 2022 Annual Women’s Theory Research Key Project (2022-FNYJ-002), Open Fund Project of Key Laboratory of Philosophy and Social Science of Anhui Province on Adolescent Mental Health and Crisis Intelligence Intervention, and Anhui Topnotch Talents of Disciplines in Universities and colleges (SF).



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.



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.



References

 Ames, R. T., and Rosemont, H. Jr (2010). The Analects of Confucius: A Philosophical Translation. New York, NY: Ballantine Books.

 Antony, M. M., Bieling, P. J., Cox, B. J., Enns, M. W., and Swinson, R. P. (1998). Psychometric properties of the 42-item and 21-item versions of the Depression Anxiety Stress Scales in clinical groups and a community sample. Psychol. Assess. 10, 176–181. doi: 10.1037/1040-3590.10.2.176

 A-Tjak, J. G. L., Davis, M. L., Morina, N., Powers, M. B., Smits, J. A. J., and Emmelkamp, P. M. G. (2015). A meta-analysis of the efficacy of acceptance and commitment therapy for clinically relevant mental and physical health problems. Psychother. Psychosom. 84, 30–36. doi: 10.1159/000365764 

 Baker, L. D., Berghoff, C. R., Kuo, J. L., and Quevillon, R. P. (2020). Associations of police officer health behaviors and subjective well-being: the role of psychological flexibility. Eur. J. Health Psychol. 27, 98–108. doi: 10.1027/2512-8442/a000055

 Barnes-Holmes, Y., Hayes, S. C., Barnes-Holmes, D., and Roche, B. (2001). Relational frame theory: a post-Skinnerian account of human language and cognition. Adv. Child Dev. Behav. 28, 101–138. doi: 10.1016/s0065-2407(02)80063-5 

 Bi, D., Qingwen, D., Jiameng, Z., Jie, C., and Xinying, L. (2021). Validity and reliability of the Chinese version of the valuing questionnaire in college students. Chin. Ment. Health J. 35, 417–422. doi: 10.3969/j.issn.1000-6729.2021.05.011

 Bond, F. W., Hayes, S. C., Baer, R. A., Carpenter, K. M., Guenole, N., Orcutt, H. K., et al. (2011). Preliminary psychometric properties of the Acceptance and Action Questionnaire-II: a revised measure of psychological inflexibility and experiential avoidance. Behav. Ther. 42, 676–688. doi: 10.1016/j.beth.2011.03.007 

 Brown, K. W., and Ryan, R. M. (2003). The benefits of being present: mindfulness and its role in psychological well-being. J. Pers. Soc. Psychol. 84, 822–848. doi: 10.1037/0022-3514.84.4.822 

 Cao, J., Ji, Y., and Zhu, Z. (2013). Reliability and validity of the Chinese version of the Acceptance and Action Questionnaire-Second Edition (AAQ-II) in college students. Chin. Ment. Health J. 27, 873–877. doi: 10.3969/j.issn.1000−6729.2013.11.014

 Cao, H., Mak, Y. W., Li, H. Y., and Leung, D. Y. P. (2021). Chinese validation of the Brief Experiential Avoidance Questionnaire (BEAQ) in college students. J. Contextual Behav. Sci. 19, 79–85. doi: 10.1016/j.jcbs.2021.01.004

 Chen, F. F. (2007). Sensitivity of goodness of fit indexes to lack of measurement invariance. Struct. Equ. Model. 14, 464–504. doi: 10.1080/10705510701301834

 Chen, L. (2013). Compare the effects of recording training self-as-context VS mindfulness on college student's psychological flexibility and moods. [Master's thesis]. Harbin: Harbin Engineering University.

 Chen, Q. (2021). On nature and man-made in the “original way discipline” of the Huainan Zi. J. Jiamusi Vocat. Instit. 37, 62–64.

 Chen, S., Cui, H., Zhou, R., and Jia, Y. (2012). Revision and reliability and validity of the Mindfulness Attention Awareness Scale (MASS). Chin. J. Clin. Psych. 20, 148–151. doi: 10.16128/j.cnki.1005-3611.2012.02.024

 Cheung, G. W., and Rensvold, R. B. (2002). Evaluating goodness-of-fit indexes for testing measurement invariance. Struct. Equ. Model. Multidiscip. J. 9, 233–255. doi: 10.1207/s15328007sem0902_5

 Diener, E., Suh, E. M., Lucas, R. E., and Smith, H. L. (1999). Subjective well-being: three decades of progress. Psychol. Bull. 125, 276–302. doi: 10.1037/0033-2909.125.2.276

 Dunn, T. J., Baguley, T., and Brunsden, V. (2014). From alpha to omega: A practical solution to the pervasive problem of internal consistency estimation. Brit. J. Psychol. 105, 399–412. doi: 10.1111/bjop.12046

 Erkut, S. (2010). Developing multiple language versions of instruments for intercultural research. Child Dev. Perspect. 4, 19–24. doi: 10.1111/j.1750-8606.2009.00111.x 

 Fang, S., and Ding, D. (2020a). A meta-analysis of the efficacy of acceptance and commitment therapy for children. J. Contextual Behav. Sci. 15, 225–234. doi: 10.1016/j.jcbs.2020.01.007

 Fang, S., and Ding, D. (2020b). The efficacy of group-based acceptance and commitment therapy on psychological capital and school engagement: A pilot study among Chinese adolescents. J. Contextual Behav. Sci. 16, 134–143. doi: 10.1016/j.jcbs.2020.04.005

 Francis, A. W., Dawson, D. L., and Golijani-Moghaddam, N. (2016). The development and validation of the Comprehensive assessment of Acceptance and Commitment Therapy processes (CompACT). J. Contextual Behav. Sci. 5, 134–145. doi: 10.1016/j.jcbs.2016.05.003

 Gillanders, D. T., Bolderston, H., Bond, F. W., Dempster, M., Flaxman, P. E., Campbell, L., et al. (2014). The development and initial validation of the cognitive fusion questionnaire. Behav. Ther. 45, 83–101. doi: 10.1016/j.beth.2013.09.001 

 Gliem, J., and Gliem, R. (2003). Calculating, Interpreting, and Reporting Cronbach’s Alpha Reliability Coefficient For Likert-Type Scales. Midwest Res. Pract. Conf. Adult Contin. Commun. Educ. 2003, 82–88.

 Godbee, M., and Kangas, M. (2020). The relationship between flexible perspective taking and emotional well-being: A systematic review of the “self-as-context” component of acceptance and commitment therapy. Behav. Ther. 51, 917–932. doi: 10.1016/j.beth.2019.12.010 

 Gong, X., Xie, X.-Y., Rui, X., and Yue-jia, L. (2010). Psychometric properties of the Chinese versions of DASS-21 in Chinese college students. Chin. J. Clin. Psych. 18, 443–447. doi: 10.16128/j.cnki.1005-3611.2010.04.020

 Graham, J. W., Hofer, S. M., and MacKinnon, D. P. (1996). Maximizing the usefulness of data obtained with planned missing value patterns: an application of maximum likelihood procedures. Multivar. Behav. Res. 31, 197–218. doi: 10.1207/s15327906mbr3102_3 

 Hayes, S. C. (1984). Making sense of spirituality. Behaviorism 12, 99–110. doi: 10.2307/27759047

 Hayes, S. C. (2004). Acceptance and commitment therapy, relational frame theory, and the third wave of behavioral and cognitive therapies. Behav. Ther. 35, 639–665. doi: 10.1016/S0005-7894(04)80013-3

 Hayes, S. C. (2016). Acceptance and commitment therapy, relational frame theory, and the third wave of behavioral and cognitive therapies–republished article. Behav. Ther. 47, 869–885. doi: 10.1016/j.beth.2016.11.006

 Hayes, S. C., Luoma, J. B., Bond, F. W., Masuda, A., and Lillis, J. (2006). Acceptance and commitment therapy: model, processes and outcomes. Behav. Res. Ther. 44, 1–25. doi: 10.1016/j.brat.2005.06.006

 Hayes, S. C., Strosahl, K. D., and Wilson, K. G. (2012). Acceptance and Commitment Therapy: The Process and Practice of Mindful Change. 2nd Edn. New York, NY: Guilford Press.

 Hayes, C. J., Krebs, E. E., Hudson, T., Brown, J., Li, C., and Martin, B. C. (2020). Impact of opioid dose escalation on the development of substance use disorders, accidents, self-inflicted injuries, opioid overdoses and alcohol and non-opioid drug-related overdoses: a retrospective cohort study. Addiction 115, 1098–1112. doi: 10.1111/add.14940

 Hofmann, S. G., and Hayes, S. C. (2019). The future of intervention science: process-based therapy. Clin. Psychol. Sci. 7, 37–50. doi: 10.1177/2167702618772296 

 Lee, Y., Lin, Y., Huang, C., and Fredrickson, B. L. (2013). The construct and measurement of peace of mind. J. Happ. Stud. 14, 571–590. doi: 10.1007/s10902-012-9343-5

 Li, Y., Yang, F. L., Pan, C., Chu, Q. Q., and Tang, Q. P. (2021). Validation of the committed action Questionnaire-8 and its mediating role between experiential avoidance and life satisfaction among Chinese university students. Front. Psychol. 12:655518. doi: 10.3389/fpsyg.2021.655518 

 Lovibond, P. E., and Lovibond, S. H. (1995). The structure of negative emotional states: Comparison of the Depression Anxiety Stress Scales (DASS) with the Beck Depression and Anxiety Inventories. Behav. Res. Ther. 33, 335–343. doi: 10.1016/0005-7967(94)00075-U 

 Marsh, H. W., Hau, K.-T., and Wen, Z. (2004). In search of Golden rules: comment on hypothesis-testing approaches to setting cutoff values for fit indexes and dangers in overgeneralizing Hu and Bentler's (1999) findings. Struct. Equ. Model. Multidiscip. J. 11, 320–341. doi: 10.1207/s15328007sem1103_2

 McDonald, R. P., and Ho, M. H. (2002). Principles and practice in reporting structural equation analyses. Psychol. Methods 7, 64–82. doi: 10.1037/1082-989x.7.1.64 

 Moran, O., Almada, P., and McHugh, L. (2018). An investigation into the relationship between the three selves (self-as-Content, Self-as-Process and Self-as-Context) and mental health in adolescents. J. Contextual Behav. Sci. 7, 55–62. doi: 10.1016/j.jcbs.2018.01.002

 Morgan, T. A., and Aljabari, R. (2019). Using acceptance and commitment therapy in the treatment of borderline personality disorder: rationale, preliminary evidence, and future directions. Curr. Treat. Opt. Psychiat. 6, 271–283. doi: 10.1007/s40501-019-00185-9

 Østergaard, T., Lundgren, T., Zettle, R. D., Landrø, N. I., and Haaland, V. (2020). Psychological flexibility in depression relapse prevention: processes of change and positive mental health in group-based ACT for residual symptoms. Front. Psychol. 11:528. doi: 10.3389/fpsyg.2020.00528 

 Peng, Y. (2018). The influence of image dialogue experience teaching on college students' self-awareness and psychological perception. J. Hunan Univ. Sci. Technol. 39, 133–135. doi: 10.16336/j.cnki.cn43-1459/z.2018.10.052

 Peng, Y., Lin, J., and Yang, Q. (2012). The impact of image dialogue oriented group counseling on college students' self-concept. Chin. J. Clin. Psych. 20, 887–890. doi: 10.16128/j.cnki.1005-3611.2012.06.016

 Ren, Z., Zhao, C., Bian, C., Zhu, W., Jiang, G., and Zhu, Z. (2019). Mechanisms of the acceptance and commitment therapy: A meta-analytic structural equation model. Acta Psychol. Sin. 51, 662–676. doi: 10.3724/SP.J.1041.2019.00662

 Tabachnick, B. G., Fidell, L. S., and Ullman, J. B. (2007). Using Multivariate Statistics 5. Boston, MA: Pearson, 481–498.

 Wong, W. S., McCracken, L., Wong, S., Chen, P. P., Chow, Y. F., and Fielding, R. (2016). The Chinese version of the 8-item committed action questionnaire (ChCAQ-8): A preliminary analysis of the factorial and criterion validity. Psychol. Methods 28, e111–e118. doi: 10.1037/pas0000187 

 World Health Organization (2020). Process of translation and adaptation of instruments. Available at http://www.who.int/substance_abuse/research_tools/translation/en/index.html (Accessed October 21).

 Xie, Q. (2021). On the “present” Spirit of Chinese culture. Acad. Explorat. 10, 126–130. doi: 10.3969/j.issn.1006-723X.2021.10.015

 Xiong, C., and Xu, Y. (2009). Reliability and validity of the Chinese version of the life satisfaction scale among the public. Chin. J. Health Psychol. 17, 948–949. doi: 10.13342/j.cnki.cjhp.2009.08.026

 Yu, L., McCracken, L. M., and Norton, S. (2016). The Self Experiences Questionnaire (SEQ): preliminary analyses for a measure of self in people with chronic pain. J. Contextual Behav. Sci. 5, 127–133. doi: 10.1016/j.jcbs.2016.07.006

 Yu, L., Norton, S., and McCracken, L. M. (2017). Change in “self-as-context” (“perspective-taking”) occurs in acceptance and commitment therapy for people with chronic pain and is associated with improved functioning. J. Pain 18, 664–672. doi: 10.1016/j.jpain.2017.01.005 

 Zettle, R. D., Gird, S. R., Webster, B. K., Carrasquillo-Richardson, N., Swails, J. A., and Burdsal, C. A. (2018). The self-as-context scale: development and preliminary psychometric properties. J. Contextual Behav. Sci. 10, 64–74. doi: 10.1016/j.jcbs.2018.08.010

 Zhang, W., Ji, Y., Li, X., Guo, H., and Zhu, Z. (2014). Reliability and validity of the Chinese version of the cognitive fusion questionnaire. Chin. Ment. Health J. 28, 40–46. doi: 10.3969/j.issn.1000-6729.2014.01.007

 Zhang, Q., Wang, S., and Zhu, Z. (2012). Acceptance and commitment therapy (ACT): psychopathological model and processes of change. Chin. Ment. Health J. 26, 377–381. doi: 10.3969/j.issn.1000-6729.2012.05.013



Appendix 1

The Chinese version of the SACS used in the study.
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