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Abstract
INTRODUCTION: The Reinforcement Sensitivity Theory-Personality Questionnaire (RST-PQ) has its roots in the revised-Reinforcement Sensitivity Theory (r-RST) of personality.
OBJECTIVES: This study investigated the reliability and validity of the Dutch translation of the RST-PQ and proposed a brief version.
METHODS: A sample of 603 Belgian and Dutch adults completed the RST-PQ; and to assess convergent and divergent validity, a subgroup also completed other personality and symptom questionnaires.
RESULTS: A CFA confirmed the a priori 6-factor structure of the RST-PQ, similar to other translations. However, this model did not satisfy the requirements of an acceptable fit. Therefore, a brief version of the RST-PQ (B-RST-PQ) was developed. In line with the aims of the RST-PQ, a CFA showed an acceptable fit for the 6-factor model of the B-RST-PQ. The B-RST-PQ obtained good reliability coefficients of the 6 scales and high correlations with the original RST-PQ.
CONCLUSION: The B-RST-PQ seems a valid and reliable instrument for future research.
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Introduction
The Reinforcement Sensitivity Theory
Personality development has long been hypothesized to be influenced by specific brain systems (e.g. Eysenck, 1960; Gray, 1970). Extensive research has shown the importance of the Reinforcement Sensitivity Theory (RST; Gray, 1982) in our understanding of the structure and causation of personality (Corr, 2008). The theory postulates that the human personality can be explained by neurobiological systems which regulate appetitive and aversive motivation. The most recent version of the theory proposes five systems (Corr & McNaughton, 2012; Gray & McNaughton, 2000). Two valuation systems weigh the gains and losses that stem from a specific situation (e.g. being promoted). Three brain circuit systems represent the motivational output in reaction to specific stimuli: The Behavioural Approach System (BAS), the Behavioural Inhibition System (BIS), and the Fight-Flight-Freeze System (FFFS).
The Behavioural Approach System (BAS)
BAS represents the coordination of reactions to all conditioned and unconditioned stimuli of reward or ‘attractor stimuli’ (Corr & McNaughton, 2012; Pickering & Smillie, 2008). The strength of reaction towards a stimulus can be defined as the individual sensitivity to BAS (Corr, 2008; Gray & McNaughton, 2000). BAS is assumed to coordinate specific sub-processes which elicit behaviour of impulsivity and extraversion (Smillie et al., 2006). 
The Behavioural Inhibition System (BIS) 
The BIS is considered a conflict detector and regulator (Corr, 2008) and, when activated, the detection of conflict leads to a process of conflict resolution, during which time a state of anxiety is generated. This serves the function of biasing all ongoing psychological processes in this negative emotional state (Corr, 2006). Individual differences in the reactivity of BIS are assumed to underlie trait anxiety (Gray, 1982).
The Fight-Flight-Freeze-System (FFFS)
The FFFS is responsive to both conditioned and unconditioned aversive stimuli or ‘repulsor stimuli’ (Corr & McNaughton, 2012). Upon activation, its outputs are dependent on both contextual stimuli and earlier learning behaviour (Krupić, 2017). Individual differences in the activity of FFFS is presumed to underlie fear (Smillie et al., 2006). 
The Interdependence between the Systems
In the r-RST, there is still a lack of clarity regarding the relation between the separate systems (Bijttebier et al., 2009). The Separable Subsystems Hypothesis refers mostly to the original theory, describing BAS and BIS/FF(F)S as two independently operating systems (Corr, 2001). However, the Joint Subsystems Hypothesis presumes that, although BIS and BAS operate as two interdependent systems, they jointly influence behaviour which is seen as a product of activated systems – this is typical in many human situations (e.g., academic examination; Corr, 2001). Finally, the Velocity Hypothesis assumes that either an approach or an avoidance motive can lead to either positive or negative affect (Carver, 2004; Harmon-Jones, 2003) – this outcome is determined not by the kind of motive but rather the efficiency of the action (i.e., whether it achieves its goal). At present, there is no consensus as to the relationships between these subsystems. Corr (2001) suggests that a combination of the hypotheses is viable, depending on the specific demands of the situation (i.e., some situations entail signals of both potential reward and punishment, e.g., disappointment, as might be seen in a romantic encounter).

RST-PQ Development
The Reinforcement Sensitivity Theory–Personality Questionnaire (RST-PQ; Corr & Cooper, 2016) was developed to assess the revised RST (r-RST; Gray & McNaughton, 2000). This development was motivated by the fact that other RST measures were either based on the original theory or, if based on r-RST, do not provide an adequate measurement instrument, especially related to the complexity of the BAS (for an overview, see Corr, 2016). 
The item selection was initially organised by composing a large pool of items, all answering to three conditions: (1) each item should be easily traced back to an essential theoretical concept; (2) ambiguity linked to emotional words should be avoided; and (3) several methods should be used to generate the items (Corr & Cooper, 2016). The items stemmed from other frequently used RST-instruments and from qualitative responses to defensive and approach situations (Corr, 2016). After a process of exploratory and confirmatory analyses, the original pool was fine-tuned to 65 items measuring six scales.
First, the FFFS was initially purposed as a multidimensional scale described as the motivation to avoid aversive stimuli by fighting, avoiding or freezing/standing still. The scale consisted of three thematic facets that encaptivated the theoretical process of Defensive Fight, Flight and Freeze. Because it was not successful to include Defensive Fight within FFFS (Corr, 2016; Corr & Cooper, 2016), the FFFS was represented as a unidimensional scale comprising Flight, Freeze, and some Active Avoidance-items. A seventh scale of Defensive Fight was proposed by Corr and Cooper (2016) but was found problematic and is therefore generally disregarded (Eriksson et al., 2019; Krupić et al., 2016; Pugnaghi et al., 2018; Wytykowska et al., 2017). Therefore, in this article this scale will be referred to as Flight/Freeze System (FFS). Active Avoidance is provoked when the threat is distant enough to not constitute an immediate danger. When the threat is perceived as closer but still avoidable, Flight is introduced. It decreases the risk of confrontation by respectively avoiding or fleeing the epicentre of the threat (Corr & McNaughton, 2012; Pickering & Smillie, 2008). Freezing is elicited when the epicentre of the threat is unavoidable, making an escape impossible. Freezing, also described as “playing dead”, is an attempt to not catch the attention of the threatening stimuli. FFS was found to correlate significantly positive with Neuroticism, the Carver and White BIS scale, Fear as measured by the Fear Survey Schedule (FSS; Wolpe & Lang, 1964), negative affect and gender (Corr & Cooper, 2016; Pugnaghi et al., 2018; Wytykowska et al., 2017).
Second, BIS is a unidimensional scale defined as the motivation to cope with the conflict that arises when aversive stimuli must be approached. BIS consists of four thematic facets: Motor Planning Interruption, Worry (sometimes referred to as Cautious Risk Assessment), Obsessive Thoughts, and Behavioural Disengagement, but these facets are merged into one scale as there was no psychometric support for a multidimensional scale (Corr & Cooper, 2016). Motor Planning Interruption refers to the inhibition of motor programs when an avoidable threat is presented. Worry concerns the cognitive process of rumination that is accompanied by BIS activation. Obsessive Thoughts on the other hand, is the cognitive and emotional engagement with dangerous stimuli that are unidentifiable, unlocatable or unavoidable. Behavioural Disengagement is considered the cognitive and emotional withdrawal from contexts where such stimuli can be encountered (Corr & Cooper, 2016). Corr and Cooper (2016), Pugnaghi et al. (2018), and Wytykowska et al. (2017) reported positive correlations between RST-PQ BIS and Neuroticism, Fear (FSS), Trait and State Anxiety, and BIS as measured using the BIS/BAS Scales (Carver & White, 1994).
Lastly, the BAS is a multidimensional scale which represents the four theoretical sub-processes in getting a reward: Reward Interest is defined as the openness to new opportunities and exploring behaviour based on the incentive motivation towards appetitive stimuli; Goal-Drive Persistence is described as the preservation of positive motivation in times when appetitive stimuli are not available immediately; Reward Reactivity is explained as the creation of an opportunity for and experience of appetitive stimuli; and Impulsivity is defined as the fast approach to appetitive stimuli that does not require any planning (Corr & Cooper, 2016). The multidimensionality of BAS is both theoretically (Smillie et al., 2006) and empirically (Carver & White, 1994) supported. In earlier studies, all RST-PQ BAS scales were positively related to Extraversion and the three BAS-scales of the BIS/BAS. Goal-Drive Persistence was significantly positively associated with Conscientiousness, as Reward Interest was with Openness. RST-PQ Impulsivity was highly related to other measures of Impulsivity (BIS-11). All BAS-subscales were also positively associated with Positive Affect (Corr & Cooper, 2016; Pugnaghi et al., 2018; Wytykowska et al., 2017)
Corr and Cooper (2016) were the first to validate the RST-PQ. The fit of their confirmatory factor analysis (CFA) was not completely satisfactory given that, at least one of the fit indices was rather low (CFI = .87). So far, translations have confirmed the proposed 6-factor model with similar fit indices (Table 1). Corr and Cooper (2016) reported adequate internal consistency coefficients for the different scales (alphas ranging from .74 to .93) and correlations ranging from -.08 to .44 and (Corr & Cooper, 2016). The alpha coefficients of the original RST-PQ scales, as well as the correlations among the subscales, can be found in Table 2. The convergent and divergent validity of the RST-PQ with other personality measures has been shown to be adequate in various studies (Corr & Cooper, 2016; Pugnaghi et al., 2018; Wytykowska et al., 2017).

Translation process
So far, a Dutch version of the RST-PQ does not exist. The aim of the present study is to translate the RST-PQ to Dutch, to investigate its psychometric features and to establish its validity within a Dutch-speaking community sample. The use of the RST-PQ instrument is currently limited to research purposes. The instrument has the potential to be extended to more higher-stakes settings such as for assessment purposes, but this is disregarded in this research article, as we first want to introduce the questionnaire in the Dutch-speaking research context. The RST-PQ is suitable for translation as its items are easily adaptable (‘universal’) and suited for the multi-step approach to questionnaire translation (Behr & Shishido, 2016). 
After obtaining written permission from Dr. Corr, the RST-PQ was translated into Dutch. K.L. and L.C. independently translated all items. They compared their translations and searched for a mutual interpretation when their translated items differed. After a conclusive Dutch translation was obtained, the items were back-translated into English without reference to the original wording by two independent researchers. Finally, two independent doctoral students linked the translated items to the original items to assure consistency. 

Study Aims 
The aim of the study was to investigate the psychometric properties of the Dutch version of the RST-PQ in a Dutch-speaking community sample. Currently, the RST-PQ is exclusively used for research purposes, and the sample was therefore collected in the general population. The factor structure and reliability of the RST-PQ scales were tested, as well as the validity of the questionnaire by correlating the RST-PQ with other personality (BIS/BAS Scales, BFI) and symptom (SCL-90) questionnaires. 
Based on the existing literature, we hypothesize that the latent 6-factor structure of the RST-PQ as found by Corr and Cooper (2016) will be replicated (CFI<.90; RMSEA=.05-08). Additionally, we tested a 2-factor structure (comprising BIS/FFS and BAS) as this model is in line with the original theory by Gray (1982) and by Gray and McNaughton (2000). We hypothesize that the 2-factor model will show a less adequate fit in comparison to the 6-factor model. We expect all scales to be reliable (i.e.  > .70; ω > .70) and that the female group will score significantly higher on FFS, BIS and RR as has been found in previous research (Ma-Kellams & Wu, 2020; Segarra et al., 2014).
BIS is expected to correlate positively with BIS (BIS/BAS scales), Neuroticism and Anxiety (SCL-90), but not with Phobic Anxiety. A negative correlation is anticipated between BIS and Extraversion. FFS is also hypothesized to correlate with Neuroticism and Anxiety, but we expect to find smaller effect sizes in comparison to BIS. FFS is additionally expected to correlate positively with gender. Overall, BAS is hypothesized to strongly and positively relate to Extraversion and the BAS-subscales of Carver and White (1994). Within the subscales, Reward Interest is thought to correlate positively with Openness. A positive link is expected between Goal-Drive Persistence (GDP) and Conscientiousness (Corr & Cooper, 2016; Pugnaghi et al., 2018; Wytykowska et al., 2017) . 
In case of a good model fit we would consider retaining the current RST-PQ model, but based on previous studies, we expect an inadequate model fit. Consequently, a brief version of the RST-PQ will be developed with a more acceptable model fit for a 6-factor CFA (CFI >.90; RMSEA <.08), but with at least similar convergent validity and reliability indices. Its psychometric features will be investigated in the same way as described for the RST-PQ. 

Methods
Participants
The sample consisted of 603 adult Dutch-speaking respondents who voluntarily participated, of whom 490 were female (81.3%) and 113 participants were male (18.7%). The mean age of the participants was 27.53 (SD = 11.84). Males (Mage = 31.97, SD = 14.53) were significantly older than females (Mage = 26.51, SD = 10.89); t(142.372)= 3.76, p < 0.01). Concerning educational level, 0.83% (n = 5) indicated they did not complete secondary education, 36.48% (n = 220) completed high school, 22.22% (n = 134) completed higher education outside the university, and 40.46% (n = 244) completed university education. 
A subset of 110 participants completed the BIS/BAS Scales (70.91% females, Mage = 36.85, SD = 13.62), 85 participants the Big Five Inventory (65.88% females, Mage = 37.55, SD = 13.41) and 84 people the Symptom Checklist-90 (65.48% females, Mage = 37.40, SD= 13.42). 

Materials
The Reinforcement Sensitivity Theory - Personality Questionnaire (RST-PQ; Corr & Cooper, 2016) consists of 65-items, rated on a 4-point Likert scale ranging from 1 (not at all accurate) to 4 (highly accurate) to indicate for each item: “how accurately does each statement describe you?”. The questionnaire consists of one unitary BIS scale, one unitary FFS scale and four BAS subscales: Reward Interest, Goal-Drive Persistence, Reward Reactivity and Impulsivity (Corr & Cooper, 2016; see above: RST-PQ Development). 
To assess convergent/divergent validity between the RST-PQ and other personality and symptom measures the following instruments were administered.
The Behavioural Inhibition System/Behavioural Activation System Scales (BIS/BAS Scales; Carver & White, 1994) were used to assess individual differences in sensitivity towards punishment and reward. The BIS/BAS Scales consist of 24-items to be rated on a 4-point Likert-scale ranging from 1 (strongly disagree) to 4 (strongly agree). The BIS/BAS Scales include one unitary BIS scale (nitems = 7;  = .84 in the present study), three BAS subscales: Reward Responsiveness (nitems = 5;  = .62), Drive (nitems = 4;  = .81) and Fun-Seeking (nitems = 4;  = .64) and four filler items. 
The Big Five Inventory (BFI; John & Srivastava, 1999) includes 25 items scored on a 5-point rating scale, ranging from 1 (strongly disagree) to 5 (strongly agree). The questionnaire assesses five subscales. The current study found similar Cronbach’s alpha coefficients to Corr and Cooper (2016): Openness ( = .80), Conscientiousness ( = .73), Extraversion ( = .87), Agreeableness ( = .64), and Neuroticism ( = .80).
The Symptom Checklist (SCL-90; Arrindell & Ettema, 1981) consists of 90 items, rated on a 5-point Likert scale, ranging from 1 (not at all applicable) to 5 (strongly applicable). The questionnaire measures a wide array of symptoms. For this study, only the subscales ‘Anxiety’ (10 items;  = .89) and ‘Phobic Anxiety’ (7 items;  = .90) were used to assess respectively manifest anxiety and a disproportionate fear response towards a specific stimulus. 

Procedure
Data were obtained through an online self-report survey in Dutch, programmed in Qualtrics, version 2017 (Qualtrics, Provo, UT). Invitations were e-mailed to small and medium business companies in Flanders. After reading and agreeing with the informed consent, respondents were requested to fill in the questionnaires at home or wherever they felt comfortable. The RST-PQ and other relevant questionnaires were gathered between January 2018 and January 2019. The survey included 123 respondents. 
Starting November 2018, a smaller survey (sociodemographic questions + RST-PQ only) was additionally shared to collect data. It was emphasized that respondents who had already taken part in the previous survey were not allowed to complete this survey. The study was randomly distributed in Dutch-speaking student fora and other local companies to attract more respondents for the validation of the RST-PQ. In total, 480 people participated in the smaller survey. The study was approved by the ethical committee of the KU Leuven. In total, 603 respondents took part in the study.
 
Statistical Analyses
Statistical analyses were performed with SPSS version 26 for descriptive analyses, except for McDonald’s omega coefficients which were calculated in R 4.0.0.; and with Mplus version 8.3 for confirmatory factor analyses. Model parameters were estimated with the WLSMV estimation algorithm as the data were categorical. Model fit was evaluated with Chi-square (2) values for absolute fit; and with the Comparative Fit Index (CFI) and Root Mean Square Error of Approximation (RMSEA) for a relative fit: CFI > .95 and RMSEA < .06 represented a good fit; CFI > .90 and RMSEA < .08 represented an acceptable fit (Hu & Bentler, 1999). 
To evaluate reliability of the RST-PQ subscales, both Cronbach’s alpha coefficients and McDonald’s omega coefficients were calculated. McDonald’s omega was chosen as the measure provides more accurate estimation of reliability and is less susceptible to problems with inflation and attenuation (Dunn et al., 2014). Cronbach’s alpha was included to simplify comparison with earlier studies of the RST-PQ. 
To assess convergent and divergent validity of the RST-PQ scales, Pearson correlation coefficients were calculated with other personality measures (BIS/BAS Scales, BFI), symptom scales (SCL-90 anxiety and phobic anxiety), age and gender. Correlations were evaluated as follows: correlations > .1 - small; > .3 – moderate; >.5 – strong.
An adaptation of the RST-PQ was developed since the original 6-factor CFA did not obtain adequate model fit. One reason might be that the original RST-PQ model did not allow for items to load on more than one factor. In order to discover cross-loading items and to select more unidimensional items based on a fitting factorial model, we used an exploratory structural equation model (ESEM)-analysis. ESEM incorporates both advantages of an exploratory factor analysis (EFA), by allowing every item to load on every factor, and confirmatory factor analysis (CFA), by resulting in similar fit indices (Asparouhov & Muthén, 2009). In an ESEM, only the number of factors is specified beforehand. 
The ESEM-solution was target rotated towards the target matrix comprising a one for items belonging to that specific factor in Corr and Cooper’s (2016) model, and a zero otherwise. Consequently, items were selected with factor loadings equal to or higher than .50 on their factor, and at the same time not showing a cross loading equalling or exceeding .40 on any other factor. Within this subset, the 5 highest loading items were selected for each BAS Scale and the FFS scale, and the 10 highest loading items for the BIS scale. The reason for selecting more items for the shortened BIS-scale was that BIS is considered a uniform concept which is also assessed by more items in the original scale, as opposed to the original FFS- and BAS-scales. After statistical selection, a content-specific analysis was done to ensure all facets of each scale were represented in the brief version. Every step in constructing the B-RST-PQ was monitored with changes in model fit according to CFI and RMSEA.

Results
Validation of the Dutch version of the original RST-PQ
Factor structure
To investigate the factor structure of the RST-PQ, two CFA-models were fitted: a 2-factor model that represents the original RST with all BAS-related items loading on one factor and all BIS or FFS-related items loading on the other factor; and a 6-factor model in line with the model presented by Corr and Cooper (2016). 
First, the 2-factor CFA did not show an adequate fit: 2 (2015, N= 603)= 11668.870, p< .001, CFI= .595, RMSEA= .089. A CFA was estimated with six factors, targeting the main dimensions of r-RST: 2 (2000, N= 603)= 6601.374, p< .001, CFI= .807, RMSEA= .062. The fit indices[footnoteRef:1] revealed a similar fit as the English RST-PQ (Corr & Cooper, 2016: CFI = .87). In favour of comparability between the Dutch RST-PQ and other translated versions, the latter model will be further explored, although the CFI did not reach the criterion of adequate fit. [1:  For the benefit of comparison, model parameters for the 6-factor CFA were additionally estimated with the ML (CFI = .719; RMSEA = .059) and ReML (CFI = .723; RMSEA = .057) algorithm. For this purpose, the items were handled as continuous variables instead of categorical variables. The fit seems less adequate in comparison to the WLSMV fit used in the article.
] 

Pearson correlation coefficients were calculated (Table 2) to investigate the relations between RST-PQ scales. These correlations were similar to the correlations reported by Corr and Cooper (2016). BIS and FFS correlated moderately high (r = .46) in the Dutch RST-PQ. All BAS-scales correlated moderately positive with each other (r = .32 to .46), with an exception for Goal-Drive Persistence and Impulsivity (r = .12).
Reliability and gender differences
Cronbach’s alpha coefficients of the different scales of the Dutch RST-PQ ranged between FFS (α = .73) and BIS (α = .94; Table 2). Internal consistency of the RST-PQ scales could be considered adequate. Corr and Cooper (2016) reported similar alpha coefficients ranging from .74 to .93. Additionally, McDonald’s omega showed similar coefficients ranging from .73 to .94.
As can be found in the Supplementary Materials, gender difference analyses revealed that the female group scored substantially higher on FFS, BIS, Goal-Drive Persistence and Reward Reactivity.
Convergent and divergent validity
To determine convergent and divergent validity, Pearson correlation coefficients were calculated between the RST-PQ scales and other relevant personality and symptom questionnaires (Table 3). 
FFS correlated with BIS (BIS/BAS; r = .47) and also showed positive associations with Anxiety (r = .28), Conscientiousness (r = .23), Neuroticism (r = .41) and gender (r = .33). BIS correlated somewhat more with BIS (BIS/BAS; r = .55), Anxiety (r = .46) and Neuroticism (r = .57) in comparison to the FFS-scale. BIS additionally correlated negatively with Extraversion (r = -.32) and age (r = -.29). All BAS-subscales showed a moderate-to-high correlation with the BAS scales from BIS/BAS (r = .31 to .69) and with Extraversion (r = .31 to .69). Reward Interest differentiated itself by a moderately positive relationship with Openness (r = .31). Goal-Drive Persistence and Reward Reactivity both correlated with Conscientiousness (r = .44 and r =.32, respectively). Impulsivity showed a moderately negative link with Agreeableness (r = -.33). The results show that the expectations were confirmed.
Overall, though these findings were in line with earlier studies (Corr & Cooper, 2016; Eriksson et al., 2019; Krupić et al., 2016; Pugnaghi et al., 2018; Wytykowska et al., 2017) an acceptable model fit for the final 6-factor CFA was not achieved. Moreover, the modification indices suggested cross-loadings for several items. Finally, the current RST-PQ is rather long for research practices. In light of these considerations, an adaptation was introduced to construct a brief RST-PQ with a well delineated factor structure and reliable scales. The psychometric properties of the brief version were evaluated in an identical way and with the same sample as the long version.

Development and validation of the B-RST-PQ
Construction of the B-RST-PQ
The original 6-factor CFA (2 (2000, N = 603) = 6601.374, p < .001, CFI = .807, RMSEA = .062) did not obtain adequate fit. One reason might be that the original RST-PQ model did not allow for items to load on more than one factors. In order to discover cross-loading items and to select more unidimensional items based on a fitting factorial model, we used an exploratory structural equation model (ESEM). The fit indices of the 6-factor ESEM can be found in Table 4 (Model 1). 
The ESEM-solution was target rotated to obtain a model comparable to the one of Corr and Cooper (2016). This model fitted the data adequately. Items were selected if their factor loadings were higher than .50 and did not cross load on any other factor. As described earlier, for each scale, the five highest loading items were selected. For BIS, the 10 highest loading items were selected. A CFA was performed on this reduced item set (Table 4: Model 2). One item remained problematic: item 25 (“I get a special thrill when I am praised for something I’ve done well”) obtained a factor loading of .34 and was therefore excluded, resulting in Model 3. This model included 10 items for BIS; 5 items for FFS and all BAS-scales except Reward Reactivity (4). 
The content-specificity of the scales should not be disregarded. Hence a manual control warranted that all facets were represented in the brief scales. Active Avoidance (FFS) and Motor Planning Interruption (BIS) facets were found lacking in the brief version. Therefore, the two highest loading items of these facets (items 52 and 58 for FFS, items 18 and 55 for BIS) were added to the brief scale (Model 4). After comparing model fit, item 52 (“There are some things that I simply cannot go near”) was deleted again since it suffered high cross loadings and it considerably deteriorated the model fit (Δ CFIModel3-Model4= .023). The final model 5[footnoteRef:2] of the brief RST-PQ included 12 items for BIS; 6 items for FFS, and 5 items for each BAS-subscale apart from Reward Reactivity which comprised 4 items. Overall, strong Pearson correlation coefficients (p<.01) were found between the B-RST-PQ scales and the long scales: Flight-Freeze System (r = .93), Behavioural Inhibition System (r = .97), Reward Interest (r = .96), Goal-Drive Persistence (r = .97), Reward Reactivity (r =.78) and Impulsivity (r = .92).  [2:  The 6-factor CFA was also estimated with ML (CFI = .847; RMSEA = .058) and ReML (CFI = .848; RMSEA = .055).
] 

Correlations between the Dutch B-RST-PQ-scales were assessed using Pearson correlation coefficients (Table 5). The BAS-subscales correlated similarly high (r = .35-.48), except for Impulsivity and Goal-Drive Persistence (r = .18). The correlation between Impulsivity and Reward Reactivity (r = .24) was somewhat weaker.

Reliability and gender differences
To assess internal consistency of the B-RST-PQ scales, Cronbach’s alpha coefficients were calculated. The alpha coefficients were similar to those of the original RST-PQ scale (Table 5). McDonald’s omega coefficients were assessed since this measure of reliability is less subject to the influence of the number of items in a scale, which is more the case for Cronbach’s alpha coefficients. Omega coefficients ranged from .66 to .92. Gender difference analyses showed that the female sample scored higher on FFS, BIS, Goal-Drive Persistence and Reward Reactivity (see Supplementary Materials).
Convergent and divergent validity of the B-RST-PQ
The associations between the B-RST-PQ subscales and the personality and symptom measures are displayed in Table 6. A positive correlation was found between FFS and BIS (BIS/BAS Scales; r = .46) and Neuroticism (r = .34) and gender (r =.35). In comparison, BIS correlated more strongly with BIS (BIS/BAS Scales; r = .59) and Neuroticism (r = .63). BIS also showed a strong connection to Anxiety (r = .50) whereas FFS did not (r =.14). Finally, a significant negative correlation was found between BIS and Age (r = -.31). As before, all BAS-subscales correlated moderately-to-strongly with the BAS-subscales from Carver and White (r = .30 to .61) and with Extraversion (r = .39 to .72). Reward Interest showed a positive correlation with Openness (r = .31). Both Goal-Drive Persistence and Reward Reactivity correlated positive with Conscientiousness (respectively r = 42 and r = .42). Impulsivity correlated negatively with Agreeableness (r = -.27). Though the correlations might be somewhat more outspoken, a similar pattern to the long version is shown.

Discussion
We aimed to assess the psychometric properties of the original RST-PQ in a Dutch-speaking community sample. Results of the CFA confirmed the six-factor structure of the original questionnaire, with fit indices similar to those reported by Corr and Cooper (2016) and other translated versions of the RST-PQ (Eriksson et al., 2019; Krupić et al., 2016; Pugnaghi et al., 2018; Wytykowska et al., 2017). All subscales presented good internal consistency coefficients that are comparable to the original version. The associations between the RST-PQ and the other instruments supported expectations and confirmed the convergent validity of the Dutch version of the RST-PQ. 
Since the CFA model did not obtain adequate model fit, a brief version of the RST-PQ was constructed, consisting of 37 items. As expected, a clear six-factor structure with fewer cross-loading items than the original RST-PQ was observed. These shortened scales of the B-RST-PQ correlated well with the original long scales, suggesting only a minimal loss of information. The six scales of the B-RST-PQ showed acceptable reliability coefficients. 
The correlation between Reward Reactivity and Impulsivity was somewhat weaker for the B-RST-PQ. On item-level, it was noticed that the items that correlated most with Impulsivity were deleted from the RR-scale, which might be the cause for a less strong relationship between the two scales.
Concerning the convergent and divergent validity of the B-RST-PQ scales, the correlation pattern replicated that of the longer version, but somewhat more outspoken. Broadly, FFS and BIS correlated with BIS (BIS/BAS scales) and Neuroticism. As expected, FFS correlated weaker than BIS with the aforementioned scales, but this is more manifest in the brief version. Both scales differentiated in other associations as well: BIS correlated strongly positive with Anxiety and negative with Extraversion and age. FFS correlated positive with gender. Surprisingly, FFS no longer correlated with Anxiety, which might contribute to the more clear differentiation of BIS and FFS. 
The BAS-subscales correlated well with their analogue subscales from the BIS/BAS-scales and with Extraversion. Reward Interest showed a positive correlation with Openness, as Goal-Drive Persistence did to Conscientiousness. The correlation between Reward Reactivity and Conscientiousness was not assumed. However, earlier publications show the BIS/BAS subscale of Reward Responsiveness to have a positive association with Conscientiousness (Jackson & Smillie, 2003; Segarra et al., 2014). Our results further support the premise that high RR-scorers characterize individuals who can also control their impulses. Another correlation that was not expected was the moderate negative association between Impulsivity and Agreeableness. In most studies, results indicate a weaker link. This might just be a sample-characteristic.
Based on the results of the present study, we can conclude that both the Dutch translation of the RST-PQ and the B-RST-PQ show good reliability and validity; and that the B-RST-PQ reached also a good model fit. 
Besides the strengths of this study, some limitations need to be addressed as well. The sample is not representative of the Dutch-speaking population and features an overrepresentation of female participants. We did not have access to a second, independent sample to verify our item-selection. Moreover, the sample sizes used for convergent and divergent validity were unsatisfactory which might have distorted the current findings. It is important to emphasize that there is a capitalization on chance and that these results might not be generalizable. A new study might benefit from a stratified and more representative sample.
A low-stakes setting like self-report within an experimental context might be more susceptible for social desirability. Additionally the correlations can at least be partially ascribed to shared method variance. Future research should explore other methods beside self-report, such as interviewing or behavioural measures. The research could also benefit from assessing the psychometric properties of the questionnaire in other settings such as clinical populations or in an occupational context.
In sum, our study aimed to develop a Dutch version of the RST-PQ that could be used for research purposes in the Dutch-speaking community. Current findings extend the previous studies in which a similar model fit was found; similar reliability coefficients were reported; and divergent and convergent validity results correspond to expectations. A brief version of the Dutch RST-PQ was introduced, for which similar validity but a better model fit was established reflecting the concepts of the RST. This B-RST-PQ supports the extensive research employing RST as a major framework for the unified study of emotion, motivation, personality and psychopathology.
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Tables

	Table 1
Overview of RST-PQ translations.

	Authors (year)
	Translation
	Sample
N
	Mean age (SD)
	Method
	Fit Indices

	
	
	
	
	
	CFI
	RMSEA

	Eriksson et al., (2019)
	Swedish
	320
	43.75 (14.46)
	6-factor CFA
	.76
	.055

	Krupić et al., (2016)
	Croatian
	821
	22.31 (4.16)
	6-factor CFA
	.93
	.055

	Pugnaghi et al., (2018)
	German
	527
	26.97 (7.44)a ; 26.31 (7.50)b
	6-factor CFA
	.82
	.048

	Wytykowska et al., (2017)
	Polish
	1512
	39.41 (13.16)
	6-factor CFA
	.80
	.055

	Note. The 6-factor CFA includes FFS, BIS and the four BAS subscales. SD = Standard Deviation, CFI = Comparative Fit Index, RMSEA = Root Mean Square Error of Approximation, CFA = Confirmatory Factor Analysis, aMales, bFemales









	Table 2
Pearson correlations and descriptive statistics for the Dutch RST-PQ scales (first row) and for the original RST-PQ scales (Corr & Cooper, 2016) (second row).

	
	
	1
	2
	3a
	3b
	3c
	3d

	1. FFS

	
	-

	.46**
.44
	-.18**
-.08
	.03
.07
	.20**
.21
	.08
.16

	2. BIS

	
	
	-

	-.23**
-.06
	-.04
-.06
	.09*
.16
	.07
.17

	3. BAS
	
	
	
	
	
	

	3a. Reward Interest

	
	
	-

	.46**
.41
	.40**
.48
	.32**
.43

	3b. Goal-Drive Persistence

	
	
	
	-

	.43**
.33
	.12**
.02

	3c. Reward Reactivity

	
	
	
	
	-

	.41**
.42

	3d. Impulsivity

	
	
	
	
	
	-


	Alpha

	
	.73
.78
	.94
.93
	.81
.75
	.81
.86
	.73
.78
	.76
.74

	Omega
	
	.73
	.94
	.82
	.82
	.74
	.77

	Note. N=603, *p < .05, **p < .01 
FFS = Flight-Freeze System, BIS = Behavioural Inhibition System, BAS = Behavioural Approach System. 






	Table 3
Pearson correlations between the Dutch RST-PQ and other measures of personality and symptoms.

	
	RST-PQ

	
	FFS
	BIS
	RI
	GDP
	RR
	IMP

	BIS/BAS Scalesa
	
	
	
	
	
	

	BIS
	.47**
	.55**
	-.13
	.01
	.14
	-.18

	BAS – DR
	-.05
	-.04
	.49**
	.55**
	.53**
	.64**

	BAS – FS
	-.16
	.02
	.54**
	.38**
	.44**
	.69**

	BAS – RR
	.17
	.15
	.31**
	.41**
	.62**
	.38**

	SCL-90b
	
	
	
	
	
	

	Anxiety
	.28**
	.46**
	-.09
	.09
	.19
	.27*

	Phobic Anxiety
	.15
	.20
	.00
	-.01
	.16
	.18

	BFIc
	
	
	
	
	
	

	Openness
	-.20
	-.05
	.31**
	.09
	-.03
	.03

	Conscientiousness
	.23*
	-.14
	.26*
	.44**
	.32**
	-.06

	Extraversion
	-.14
	-.32**
	.69**
	.47**
	.31**
	.46**

	Agreeableness
	.12
	-.14
	.07
	.09
	-.02
	-.33**

	Neuroticism
	.41**
	.57**
	-.07
	.13
	.27*
	.06

	Age
	-.04
	-.29**
	.13**
	-.03
	-.07
	-.08

	Sex
	.33**
	.09*
	.02
	.11**
	.14**
	-.05

	Note. *p<.05, **p<.01, asample size = 110, bsample size = 84, csample size = 85, BIS = Behavioural Inhibition System, BAS = Behavioural Activation System, DR = Drive, FS = Fun Seeking, RR = Reward Responsiveness, FFS = Flight-Freeze System, BIS = Behavioural Inhibition System, RI = Reward Interest, GDP = Goal-Drive Persistence, RR = Reward Reactivity, IMP = Impulsivity, SCL-90 = Symptom Checklist-90, BFI = Big Five Inventory.





	Table 4
Goodness of fit statistics of the confirmatory factor analytic and exploratory structural equation models.

	Model
	Description
	2 (df)
	CFI
	RMSEA

	Model 1.
	6-factor ESEM 
	3321.413 (1705)**
	.932
	.040

	Model 2.
	6-factor CFA (selection of 5 items per scale and 10 for BIS)
	1920.338 (545)**
	.903
	.065

	Model 3.
	6-factor CFA (item 25 deleted)
	1615.934 (512)**
	.921
	.060

	Model 4.
	6-factor CFA (facets of BIS and FFS added)
	2221.627 (650)**
	.898
	.063

	Model 5.
	6-factor CFA (item 52 deleted)
	1957.649 (614)**
	.911
	.060

	Note. **p < .01, 2 = Chi Square, df = degrees of freedom, ESEM = Exploratory Structural Equation Model, CFA = Confirmatory Factor Analysis, CFI = Comparative Fit Index, RMSEA = Root Mean Square Error of Approximation.









	Table 5
Pearson correlations and reliability for the Dutch B-RST-PQ scales (first row) and for the original RST-PQ scales (Corr & Cooper, 2016) (second row).

	
	1
	2
	3a
	3b
	3c
	3d

	1. FFS
	-
	.34**
.44
	-.19**
-.08
	.02
.07
	.06
.21
	.08
.16

	2. BIS
	
	-
	-.23**
-.06
	-.07
-.06
	-.15**
.16
	.12**
.17

	3. BAS
	
	
	
	
	
	

	3a. RI
	
	
	-
	.48**
.41
	.44**
.48
	.35**
.43

	3b. GDP
	
	
	
	-
	.36**
.33
	.18**
.02

	3c. RR
	
	
	
	
	-
	.24**
.42

	3d. IMP
	
	
	
	
	
	-

	Alpha
	.66
.78
	.92
.93
	.79
.75
	.79
.86
	.67
.78
	.73
.74

	Omega
	.66
	.92
	.79
	.79
	.67
	.74

	Note. N=601, *p<.05, **p<.01 
FFS = Flight-Freeze System, BIS = Behavioural Inhibition System, BAS = Behavioural Approach System, RI = Reward Interest, GDP = Goal-Drive Persistence, RR = Reward Reactivity, IMP = Impulsivity.





	Table 6
Pearson correlations between the Dutch B-RST-PQ and other measures of personality and symptoms.

	
	B-RST-PQ

	
	FFS
	BIS
	RI
	GDP
	RR
	IMP

	BIS/BAS Scalesa
	
	
	
	
	
	

	BIS
	.46**
	.59**
	-.15
	-.05
	.02
	-.16

	BAS-DR
	-.06
	.00
	.52**
	.52**
	.37**
	.58**

	BAS-FS
	-.17
	.05
	.57**
	.40**
	.30**
	.61**

	BAS-RR
	.19
	.18
	.31**
	.38**
	.47**
	.32**

	SCL-90b
	
	
	
	
	
	

	Anxiety
	.14
	.50**
	-.07
	.03
	.07
	.32**

	Phobic Anxiety
	.02
	.20
	.01
	-.01
	.09
	.28**

	BFIc
	
	
	
	
	
	

	Openness
	-.22*
	-.04
	.31**
	.12
	.02
	.05

	Conscientiousness
	.23*
	-.13
	.22*
	.42**
	.42**
	.06

	Extraversion
	-.13
	-.25*
	.72**
	.50**
	.39**
	.52**

	Agreeableness
	.21*
	-.14
	-.03
	.08
	.13
	-.27*

	Neuroticism
	.34**
	.63**
	-.08
	.06
	.08
	.12

	Age
	-.08*
	-.31**
	.13**
	-.02
	.09*
	.00

	Sex
	.35**
	.12**
	.01
	.12**
	.17**
	-.05

	Note. *p < .05, **p < .01, asample size = 112, bsample size = 86, csample size = 85, 
BIS = Behavioural Inhibition System, BAS = Behavioural Activation System, DR = Drive, FS = Fun Seeking, RR = Reward Responsiveness, FFS = Flight-Freeze System, BIS = Behavioural Inhibition System, RI = Reward Interest, GDP = Goal-Drive Persistence, RR = Reward Reactivity, IMP = Impulsivity, SCL-90 = Symptom Checklist-90; BFI = Big Five Inventory.






