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Objectives: To identify the optimal factor structure of the behavioral inhibition system/behavioral activation system (BIS/BAS) scales and to examine measurement invariance (MI) of the scales across gender among a sample of Chinese undergraduate students.

Methods: Convenience sampling was employed to recruit 1,085 subjects. Participants completed the Chinese version of the BIS/BAS scales. A confirmatory factor analysis (CFA) of competing models was conducted to determine the optimal factor model, followed by a test of MI across gender based on the optimal model.

Results: A single-group CFA indicated that the modified four-factor structure fits best in the total sample. Multiple-group CFAs demonstrated that configural invariance, weak invariance, strong invariance, and strict invariance models of the four-factor structure of the BIS/BAS scales were all acceptable.

Conclusion: The four-factor structure of the Chinese version of the BIS/BAS scales possesses MI across gender.

Keywords: behavioral inhibition, behavioral activation, the BIS/BAS scales, factor structure, measurement invariance, gender


INTRODUCTION

The reinforcement sensitivity theory (RST), postulated by Gray (1982, 1987), theorizes that there are two primary mechanisms that regulate and control emotions and behaviors. The behavioral inhibition system (BIS) reacts to punishment, non-reward, and novelty stimuli. The BIS decreases behavioral responses to avoid negative consequences. Activation of the BIS is associated with negative subjective emotions, such as anxiety, fear, sadness, and frustration. Conversely, the behavioral activation system (BAS) responds to reward and non-punishment stimuli. Once activated, the BAS triggers approach behaviors and is associated with the experience of positive emotions, such as excitement, happiness, and hope. According to Gray’s RST, BIS and BAS are described as two separate constructs [i.e., the separate subsystems hypothesis (Pickering, 1997)], suggesting two uncorrelated latent factors in RST instruments. The levels of reward sensitivity and punishment sensitivity of individuals are not correlated to each other because of their independent physiological bases. Since empirical evidence to support the orthogonality of the two systems is limited, the joint subsystem hypothesis postulates that under normal circumstances, BIS and BAS may be interdependent and have a joint influence on behavior (Corr, 2002). Consistent with this hypothesis, BIS and BAS scores were interrelated in community samples (Muris et al., 2005; Bjørnebekk, 2008). In extreme conditions, however, Corr (2002) expected both systems to act independently as separate systems. Consistent with this theoretical expectation, there were indications that BIS and BAS were functionally independent in clinical samples (Vervoort et al., 2010). Gray’s RST presumes stable individual differences in BIS/BAS reactivity to punishment and reinforcement stimuli. Variations in BIS/BAS reactivity are related to differences in anxiety and impulsivity and are considered vulnerability factors for psychopathology (Bijttebier et al., 2009). As such, RST is often employed as a framework to study a broad range of psychopathologies.

Carver and White (1994) developed the BIS/BAS scales that measured the fundamental components of Gray’s theory (Gray, 1982). Up to now, the widely used BIS/BAS scales have been employed in both clinical populations (Claes et al., 2006; Scholten et al., 2006) and healthy individuals (Coplan et al., 2006; Segarra et al., 2007; Jones and Day, 2008). Moreover, the BIS/BAS scales have been used in many countries, such as France (Caci et al., 2007), Poland (Müller and Wytykowska, 2005), Spain (Segarra et al., 2007; Revuelta et al., 2018), and Netherlands (Franken et al., 2005). The scales were shown to possess acceptable reliability and validity in all the above mentioned studies. In addition, previous studies have confirmed that the Chinese version of the BIS/BAS scales has acceptable reliability and validity and can be used to evaluate BIS/BAS reactivity in the Chinese population (Li et al., 2008; Tian et al., 2017).

Carver and White (1994) first proposed a four-factor model for the BIS/BAS scales: BIS, Reward Responsiveness (positive reaction to the occurrence or expectation of reward), Drive (persistent pursuit of goals), and Fun Seeking (a willingness to approach a potential reward event on a whim); with the latter three factors belonging to the BAS scale. The majority of previous studies support this four-factor structure (Franken et al., 2005; Müller and Wytykowska, 2005; Cooper et al., 2007; Demianczyk et al., 2014). However, several studies have provided support for a two-factor model, such as BIS and BAS (Jorm et al., 1998; Yu et al., 2011). van der Linden et al. (2007) argued that a two-factor structure was more suitable than a four-factor structure and that the three BAS scales in the four-factor model assessed the same underlying construct. Similarly, the factor structure of the Chinese version of the BIS/BAS scales was still controversial. In 2008, Li et al. explored the structure of the BIS/BAS scales in the Chinese context with a sample of Chinese university students. Through item analysis, the researchers deleted two items with low discrimination power from the 20-item BIS/BAS scales developed by Carver and White (1994). Then the authors conducted exploratory factor analysis (EFA) and confirmatory factor analysis (CFA), with the results finding that a four-factor model fits best in the Chinese population. In this four-factor structure, item 10 (“When I see an opportunity for something I like, I get excited right away.”) belonged to BAS Fun Seeking, while in Carver and White’s study, item 10 belonged to BAS Reward Responsiveness. Li et al. believed that discrepancies came from the diverse understanding of the subjects of the items caused by cultural differences (Li et al., 2008). In Tian et al. (2017) examined the structure of the Chinese version of the BIS/BAS scales with a sample covering both middle school students and university students, finding that a four-factor model fits best in the Chinese population. The researchers deleted the same two items in the BIS subscale as Li et al. (2008) did. In contrast to the structure in Carver and White’s study (Carver and White, 1994), item 3 (“I’m always willing to try something new if I think it will be fun.”) in BAS Fun Seeking was moved to BAS Reward Responsiveness. Tian et al. attributed the variation to different age ranges of the subjects in the studies and cultural differences between East and West. In summary, although previous studies argued that the four-factor model fits best in the Chinese population, the specific structural compositions of the four-factor measure were slightly different. Therefore, the first purpose of this study was to identify the optimal factor structure of the BIS/BAS scales among our participants from Chinese universities.

Guyer et al. (2009) found gender differences in reward- and punishment-related brain activity. This study explored the activation patterns in the brains of a group of adolescents when they assessed how they expected peers to view them. Different patterns of gender-related activation emerged in several regions, such as the ventral striatum, hippocampus, hypothalamus, and insula, which were previously associated with emotional processing. Moreover, differences in BIS/BAS reactivity were found between genders. Many studies reported that women scored significantly higher than men on BIS reactivity (Carver and White, 1994; Caci et al., 2007; Matton et al., 2013). Regarding the BAS, prior studies found inconsistent gender effects on BAS reactivity in different samples. For example, Carver and White (1994) reported that women scored higher than men on BAS Reward Responsiveness in a sample of college students. Verbeken et al. (2012) found that boys scored marginally higher on BAS Drive compared to girls in Belgium. Since the instruments used were the same in both male and female groups, differences in means might arise from both real differences between genders and limitations of the instruments. In other words, the comparison of means between men and women could be problematic if we do not assess the measurement invariance (MI) of the instrument (Vandenberg and Lance, 2000). Some studies have examined the MI of BIS/BAS scales across genders (Campbell-Sills et al., 2004; Morean et al., 2014; Pagliaccio et al., 2016; Vervoort et al., 2019; Toro et al., 2020). To date, however, no study has verified MI of the Chinese version of the BIS/BAS scales across gender. Thus, the second purpose of the current study was to examine MI of the Chinese version of the BIS/BAS scales across gender so that the scales could be used more confidently, and this particular aim has not been addressed in previous research.

In summary, the current study aimed to identify the optimal factor structure of the BIS/BAS scales and to examine the MI of the scales across gender among a sample of Chinese undergraduate students.



MATERIALS AND METHODS


Participants

Subjects were students from four universities in Changsha, Hunan province, China. Through convenience sampling, a total of 1,105 questionnaires were distributed in December 2019. With the help of the teachers of the participants, two trained psychology students went to the classroom during recess to collect data. After being informed of the purpose of this study and the precautions to take, the participants anonymously completed the questionnaires, and a total of 1,085 valid questionnaires were obtained, with an effective rate of 98.19%. The final sample consisted of 1,085 Chinese undergraduates aged between 16 and 24. There were 265 men (24.42%) with an average age of 18.73 ± 1.05 years and 820 women (75.58%) with an average age of 18.68 ± 1.10 years. There were no significant differences in age between men and women. In terms of education, all participants were in Level 6 of the International Standard Classification of Education (ISCED) 2011 (United Nations Educational, Scientific and Cultural Organization [UNESCO], 2018). Participant ethnicities were all Asian.

The study was approved by the Ethics Committee of the Second Xiangya Hospital of Central South University, and all participants signed a written informed consent form.



Instruments

In this study, the Chinese version of the BIS/BAS scales was used to measure BIS/BAS reactivity. Carver and White (1994) developed the 20-item BIS/BAS scales, and Li et al. (2008) revised the Chinese version with two items deleted (“Even if something bad is about to happen to me, I rarely experience fear or nervousness” and “I have very few fears compared to my friends”). The deleted items were both reversely scored. Since the scale was translated from English to Chinese, there may be some cultural differences, resulting in the poor performance of these two reverse scoring items in the Chinese context. The revised scales are self-reported questionnaires with 18 items, each scored on a four-point Likert system with 1 = strongly disagree, 2 = disagree, 3 = agree, and 4 = strongly agree. The scale consists of two systems: (1) BIS, i.e., 5 items with a total score ranging from 5 to 20 points, and (2) BAS, i.e., 13 items with a total score ranging from 13 to 52 points. The higher the score, the stronger the effect of the behavioral inhibition/activation system. The BAS consists of three subscales: Reward Responsiveness, Drive, and Fun Seeking. Previous studies suggested that the Chinese version of the BIS/BAS scales had good reliability and validity. In Li et al. (2008) study, Cronbach’s α coefficients for the scales were as follows: total scales = 0.70, BIS = 0.59, BAS Reward Responsiveness = 0.72, BAS Drive = 0.66, and BAS Fun Seeking = 0.55.



Statistical Analyses

The Kolmogorov-Smirnov test and the Mardia test were used for normality tests. The assessment of the intercorrelation among the variables (i.e., the associations between the items and items, and factors and factors) was conducted using Pearson’s r. Internal consistency was evaluated using Cronbach’s alpha coefficient and McDonald’s omega coefficient.

Confirmatory factor analyses of the two- and four-factor models of the BIS/BAS scales were performed to obtain the optimal factor model for use in Chinese undergraduates by comparing the fit indices. Based on the Kolmogorov-Smirnov test and the Mardia test, the robust maximum likelihood with SE and mean adjustments (MLM) estimator was used to analyze the non-normal data (Satorra and Bentler, 2001). Chi-square was not used as a crucial index with the current sample due to its high sensitivity to larger sample sizes (Cheung and Rensvold, 1999). Therefore, the fitting degree of the models was tested with several other fitting indices: comparative fit index (CFI), Tucker–Lewis index (TLI), root mean square error of approximation (RMSEA), and standardized root mean squared residual (SRMR). Notably, the SRMR was calculated using the unbiased estimator (i.e., SRMRu) proposed by Maydeu-Olivares (2017). Comparative fit index and TLI values above 0.90 indicate an acceptable fit to the data (above 0.95 indicate excellent). RMSEA values below 0.08 indicate an overall acceptable fit (below 0.05 indicate a good fit). As for SRMR, values below 0.08 indicate an acceptable fit to the data (Hu and Bentler, 1999; Sun, 2005).

After the determination of the best-fitting model, multiple-group CFAs were performed to test the MI of the BIS/BAS scales across gender. The following four aspects of MI were considered: (1) configural model (Model A) to evaluate whether the factor structures among groups were the same; (2) weak invariance (Model B) to test whether the factor loadings were equal between groups; (3) strong invariance (Model C) to examine whether the intercepts of observable variables were equal between groups; and (4) strict invariance (Model D) to test the equivalence of error variance between groups. The four nested steps were conducted progressively (van de Schoot et al., 2012), and a model with higher constraints was only tested after the invariance of a model with lesser constraints was established. The chi-square difference test was avoided due to its susceptibility to sampling size (Cheung and Rensvold, 1999). The methods of fitting index differences were used to test MI with the difference in CFI between nested models [ΔCFI] ≤ 0.01, the difference in CFI between nested models [ΔTLI] ≤ 0.01, and the difference in RMSEA between nested Models ΔRMSEA ≤ 0.015 as indicators of acceptable invariance (Cheung and Rensvold, 2002; Chen, 2007). If strict invariance was supported, independent sample t-tests would be performed to test the gender differences of the different factors.

Confirmatory factor analyses were conducted using Mplus 8.3 (Muthén and Muthén, (1998-2017)), the unbiased SRMR index and its CIs were analyzed with lavaan package version 0.6-8 in R (Rosseel, 2012), while SPSS 26.0 (IBM Corp, 2019) was used for other data analyses. Specifically, McDonald’s omega coefficients were calculated with the OMEGA macro in SPSS (Hayes and Coutts, 2020).




RESULTS


Descriptive Statistics

The descriptive statistical analysis results of each item of the BIS/BAS scales are shown in Table 1. The absolute value of skewness of the items ranged from 0.002 to 0.446 (< 2.0), and the absolute value of kurtosis ranged from 0.011 to 1.455 (< 7.0), and therefore, data were considered as moderately non-normal (Curran et al., 1996). According to the Mardia test, standardized multivariate kurtosis (std-MK) = 62.03 > 3, so the data did not conform to a multivariate normal distribution (Bentler, 2006). Correlations of the 18 items of the Chinese version of the BIS/BAS scales are shown in Table 2. All correlations were positive and statistically significant (p < 0.01).


TABLE 1. Description statistics for the BIS/BAS scales among 1,085 university students in China.

[image: Table 1]
 
TABLE 2. Correlations of the 18 items of the Chinese version of the BIS/BAS scales.
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Factor Structures and Internal Consistency

The fits of the two-factor model (BIS and BAS) and the four-factor model (BIS, BAS Reward Responsiveness, BAS Drive, and BAS Fun Seeking) (Li et al., 2008; Tian et al., 2017) were compared. As shown in Table 3, the fitting indices of the four-factor model (Tian et al., 2017) are: χ2 (129) = 663.419, p < 0.001, CFI = 0.910, TLI = 0.893, RMSEA (90% CI) = 0.062 (0.057, 0.066), and unbiased SRMR (90% CI) = 0.050 (0.045, 0.054). Therefore, this four-factor model was the best fitting model for the current data.


TABLE 3. Model fit indices for the competing models tested.
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Since the initial model was not well fitted to the data (TLI was slightly below 0.9), the model was modified based on both the modification indices reported by Mplus 8.3 and substantive significance to improve the fit of the model, which was consistent with the literature (Yu et al., 2011; Vervoort et al., 2019). In the current study, an error covariance correlation between item 2 (“When I’m doing well at something, I love to keep at it.”) and item 4 (“When I get something I want, I feel excited and energized.”) was allowed. As presented in Figure 1, each item of this modified four-factor model of the BIS/BAS scales has a high loading value on its corresponding factor, ranging from 0.502 to 0.742, which are all statistically significant (p < 0.001). The correlations between the four factors ranged from 0.352 to 0.649, which were all positive and statistically significant (p < 0.01; see Table 4).


[image: image]

FIGURE 1. Standardized solution of the modified four-factor structure for the BIS/BAS scales in the Chinese sample. Arrows indicate item factor loadings, which were all statistically significant (p < 0.001); the curved line with arrows indicates an error correlation allowed between items 2 and 4. BIS, Behavioral inhibition system; BAS, Behavioral activation system; BAS_RR, BAS Reward Responsiveness; BAS_D, BAS Drive; BAS_FS, BAS Fun Seeking.



TABLE 4. Factor correlations of the modified four-factor structure for the BIS/BAS scales in the Chinese sample.
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Concerning internal consistency, Cronbach’s alpha coefficients and McDonald’s omega coefficients were calculated for the different scales: Cronbach’s alpha was 0.90 for the total scales, 0.83 for BIS (McDonald’s omega = 0.83), 0.88 for BAS, with alpha coefficients for the subscales being 0.84 for BAS Reward Responsiveness (McDonald’s omega = 0.84), 0.77 for BAS Drive (McDonald’s omega = 0.77), and 0.61 for BAS Fun Seeking (McDonald’s omega = 0.61), showing acceptable internal consistency.

Finally, the four-factor model (with one error correlation) was selected as the optimal baseline model for follow-up MI testing across gender.



Measurement Invariance Across Gender

First, single-group CFAs were employed to examine the structural validity of the BIS/BAS scales in each gender group. As shown in Table 5, the modified four-factor model of the BIS/BAS scales fits well among both men and women. Subsequently, multiple-group CFAs were performed to test for structural invariance across gender, that is, to test whether the forms or patterns of the latent variables of the scales were the same in men and women. Various parameters were allowed to be freely estimated in the configural invariance test (Model A), and the following fit indices were obtained: χ2 (256) = 785.901, p < 0.001, CFI = 0.913, TLI = 0.895, RMSEA (90% CI) = 0.062(0.057, 0.067) (see Table 5). While the TLI of Model A was slightly below 0.90, all of the other fitting indices met psychometric requirements, indicating that the configural invariance model was acceptable and could be used as a baseline model for the next step of the analysis. Based on configural equivalence, the factor loadings were set equivalent across gender to test weak invariance (Model B), which showed an acceptable fit (see Table 5). ΔCFI and ΔTLI (Model A vs. Model B) were both less than 0.010, and ΔRMSEA (Model A vs. Model B) was less than 0.008, indicating equivalent factor loading across gender. Strong invariance was tested by setting the measurement intercepts of each observable variable invariant across gender. The model (Model C) showed an acceptable fit, and the ΔCFI, ΔTLI, and ΔRMSEA (Model B vs. Model C) values were also within recommended ranges, establishing strong invariance. Taken together, these results indicate that the observable variable intercepts on the latent constructs were equal across gender. Next, under the premise of strong equivalence, the error invariance equivalence was set. Fitting indices (see in Table 5) indicated that the model (Model D) fits well, with ΔCFI, ΔTLI, and ΔRMSEA (Model C vs. Model D) values all meeting fit criteria, supporting the strict invariance across gender. In conclusion, configural invariance, weak invariance, strong invariance, and strict invariance were all established, supporting MI of the BIS/BAS scales across gender.


TABLE 5. Fitting indices and model comparisons for measurement invariance models.
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Gender Differences in Behavioral Inhibition System/Behavioral Activation System Reactivity

Independent-sample t-tests were performed to compare differences across gender in scores on the four-factor model of the BIS/BAS scales (Table 6). Women scored significantly higher


TABLE 6. Gender differences in BIS/BAS reactivity among 1,085 university students in China.
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than men on the BIS (t = 4.271, p < 0.001, Cohen’s d = 0.314) and BAS Reward Responsiveness (t = 2.938, p < 0.01, Cohen’s d = 0.212). There were no significant gender differences in the BAS Drive or BAS Fun Seeking factors.




DISCUSSION

The BIS/BAS scales are widely used to evaluate BIS/BAS reactivity. The current study identified the optimal factor structure and tested MI of the Chinese version of the BIS/BAS scales across gender for the first time in a sample of Chinese university students.

First, results of a single-group CFA showed that the BIS/BAS scales had a four-factor structure in the Chinese sample, which was superior to the two-factor solution. Given the cutoff criteria for the TLI, however, the initial four-factor model proposed by Tian et al. (2017) failed to show an acceptable fitness in the current study, which did not meet the psychometric standards. From the perspective of the data process, we allowed items 2 and 4 error correlation to improve the fit of the model based on the modification indices suggested by Mplus 8.3 and substantive significance, which was similar to previous studies on MI models (Yu et al., 2011; Vervoort et al., 2019; Zhou et al., 2019). Meanwhile, the result of modification has some reasonable and theoretical meanings. Specifically, items 2 and 4 belonged to the same factor (BAS Reward Responsiveness), and it seemed that the two items were more correlated than other items in the factor BAS Reward Responsiveness, which may be caused by similar content and direction. In particular, Yu et al. (2011) added an error covariance correlation between the same items (2 and 4) as the current study. However, we did not delete one of the items because the reliability and validity of the 18-item BIS/BAS scales had been tested in the Chinese context (Li et al., 2008; Tian et al., 2017). If we deleted one of the items, the dimension would be incomplete and would not meet the needs and scientificity of the original scale. The four sub-dimensions: BIS; BAS Reward Responsiveness; BAS Drive; and BAS Fun Seeking, were therefore found to be the best factor model of the BIS/BAS scales, indicating that the four factors of the Chinese version of the BIS/BAS scales were independent which is consistent with previous research results (Li et al., 2008; Tian et al., 2017). The modified four-factor model of the BIS/BAS scales fits well in the total sample and the male and female samples independently, and as such, the four-factor model of the BIS/BAS scales was used as a basic model to study MI of the scales across gender. In this study, BIS and BAS factors were correlated in the sample of Chinese university students, which was consistent with previous studies in community samples (Muris et al., 2005). This finding was in line with Corr’s (2002) joint subsystems hypothesis regarding Gray’s RST, and we need to explore it in clinical samples in the future.

Further multiple-group CFAs showed that configural invariance, weak invariance, strong invariance, and strict invariance of the BIS/BAS scales were all supported, indicating that the BIS/BAS scales possess stability across gender groups. The establishment of configural invariance indicates that the BIS/BAS scales reflect the same psychological structure across gender groups. The determination of weak invariance suggests that there is an equivalent relationship between each item and the corresponding latent variable in gender groups, representing that the scores of the BIS/BAS scales have the same meaning in unit changes in both men and women. Therefore, test scores can be directly compared between men and women. Satisfying scalar invariance suggests that each item on the BIS/BAS scales has the same reference point in men and women. Finally, the establishment of strict equivalence indicates that measurement error caused by random factors is the same across gender. In summary, MI of the BIS/BAS scales across gender was fully established in Chinese university students, supporting that the four-factor structure of the BIS/BAS scales can be used to compare BIS/BAS reactivity between men and women.

With MI between genders supported, the current study compared the scores of men and women on the four factors of the BIS/BAS scales. Analyses found that women scored significantly higher on BIS and BAS Reward Responsiveness than men. Of particular significance, women reported higher BIS reactivity, which was consistent with previous studies (Carver and White, 1994; Caci et al., 2007; Matton et al., 2013). Women showed higher BIS sensitivity, which was consistent with their higher scores on neuroticism (Jorm, 1987; Jorm et al., 1998). Besides, women scored higher on BAS Reward Responsiveness, which was in accordance with previous studies. The idea that BAS Reward Responsiveness possessed a component of neuroticism and negative affectivity on which women tended to score higher than men is an explanation for the gender difference (Jorm et al., 1998; Ross et al., 2002). Since this study has supported the MI of the BIS/BAS scales across gender, the gender differences presented here reflect valid differences in BIS/BAS reactivity levels between genders, rather than inequivalence of the scale itself. What is more, the scales could be used more confidently in China regardless of gender.

The current study has some limitations that should be considered. First, the sample source was limited to university students and therefore generalization of the results to other populations may not be valid. Second, the ratio of men to women in the current study was imbalanced. Future studies should seek to include a more stable ratio. Thirdly, the four-factor model in this study included one error correlation, which, despite its justification, meant that the validity of the scale for the representation of the construct was impaired since the additional variation due to the error correlation contributed to the scores obtained by the measure. Lastly, MI was only tested across gender. It is thus important for future studies to evaluate the factor structure of the BIS/BAS scales in different representative samples, such as race and age.
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Model X2 (df) P CFI TLI SRMR, (90%Cl) RMSEA (90%Cl)

Two-factor model 929.640 (134) < 0.001 0.865 0.846 0.063 (0.058-0.068) 0.074 (0.070-0.079)
Four-factor model (Li) 712.841 (129) < 0.001 0.901 0.883 0.051 (0.046-0.055) 0.065 (0.060-0.069)
Four-factor model (Tian) 663.419 (129) < 0.001 0.910 0.893 0.050 (0.045-0.054) 0.062 (0.057-0.066)
Four-factor model (Tian)* 617.084 (128) < 0.001 0.917 0.901 0.048 (0.043-0.052) 0.059 (0.055-0.064)

*ltems 2 and 4 correlated; df, degree of freedom; CFl, comparative fit index; TLI, Tucker-Lewis Index; SRMR,, standardized root mean squared residual (unbiased
estimator); RMSEA, root mean square error of approximation; 90% ClI, 90% confidence interval.
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Model X2 (df) P CFI TLI RMSEA (90% ClI) A x2 (A df) A CFI ATL A RMSEA

Males 242.694 (128) < 0.01 0.933 0.920 0.058 (0.047-0.069) e : : -
Females 533.127 (128) < 0.01 0.905 0.886 0.062 (0.057-0.068) e : : -
A 785.901 (256) < 0.01 0.913 0.895 0.062 (0.057-0.067) = - - :
B 815.394 (270) < 0.01 0.910 0.898 0.061 (0.056-0.066) vs. A 30.384 (14) 0.003 0.003 0.001
C 840.066 (284) < 0.01 0.908 0.901 0.060 (0.055-0.065) vs. B 24.672 (14) 0.002 0.003 0.001
D 868.867 (302) < 0.01 0.906 0.905 0.059 (0.054-0.063) vs. C 28.801 (18) 0.002 0.004 0.001

Model A, configural invariance; Model B, metric invariance; Model C, scalar invariance; Model D, strict invariance; df, degrees of freedom; TLI, Tucker-Lewis Index; CFl,
comparative fit index; RMSEA, root mean square error of approximation; 90% CI, 90% confidence interval for RMSEA; A2, the difference in x2 between nested models;
ACFI, the difference in CFl between nested models; ATLI, the difference in TLI between nested models; ARMSEA, the difference in RMSEA between nested Models.
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Mean SD Mean SD
BIS 1417 2.646 14.95 2.309 -4.271***(< 0.001) 0.314
BAS_RR 18.04 2.891 18.59 2.600 -2.938** (0.003) 0.212
BAS_D 11.16 2.065 11.20 1.878 -0.283(0.777) -
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