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Abstract 

 

The paper presents validation of the Reinforcement Sensitivity Questionnaire (RSQ), measuring 

the constructs of the Revised Reinforcement Sensitivity theory (RST). The research was 

conducted on a sample of 565 participants, using three measures of the constructs of the Revised 

Reinforcement Sensitivity Theory – the BIS/BAS scale, Reinforcement Sensitivity Theory  

Personality Questionnaire (RST-PQ), and Reinforcement Sensitivity Questionnaire. The results 

of confirmatory factor analysis suggest good internal validity of the RSQ,  while the results of 

principal components analysis show that the RSQ scales are significantly related to other RST 

measures.  

Keywords: Revised Reinforcement Sensitivity Theory, BIS, BAS, Fight/Flight/Freeze system 
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Introduction 

 

The revised Reinforcement Sensitivity Theory (rRST) (Gray & McNaughton, 2000) was 

developed on the basis of findings about the role of certain brain regions in emotional reactions, 

as well as on the basis of postulating important environmental factors as potential triggers for 

emotional reactions. RST postulates the existence of three emotional systems: Behavioral 

Approach System (BAS), Behavioral Inhibition System (BIS) and Fight-Flight System (FFS). In 

the revised model, the third system is Fight-Flight-Freeze System (FFFS). The BIS/BAS scales 

(Carver & White, 1994) and the Sensitivity to punishment and sensitivity to reward questionnaire 

(SPSRQ) (Torrubia, Avila, Molto, & Caseras, 2001) are the most frequently used measures of 

the original RST constructs. Jackson (2009) created “The Jackson-5” which includes five 

dimensions proposed by the rRST. Although each of rRST measures has indisputable merits, it is 

debatable whether they fully comply with the assumptions of the revised Gray's theory. RST-PQ 

has a very well elaborated Behavioral Approach System scale, however there are no separate 

scales covering Flight and Freezing (Corr & Cooper, 2010). The Jackson-5 questionnaire 

(Jackson, 2009) comes closest to the principles of the rRST regarding the number of dimensions. 

However, some of its scales do not fully capture the content which is implied by the rRST – for 

example, the content of the BIS scale seems to refer to competitive tendencies rather than to 

perception of conflict. In addition to that, there is evidence that Jackson-5 BIS scale correlated 

modestly with measures of similar constructs (Jackson, 2009).  Carver and White's BIS/BAS 

scale is also being used as a measure of rRST constructs (Heym, Ferguson, & Lawrence, 2008; 

Keiser & Ross, 2011). In order to apply the scale for this purpose, BIS scale has been split into 
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measures of BIS and Fear (Heym et al., 2008; Keiser & Ross, 2011), while item content has not 

been modified.  

 

The Reinforcement Sensitivity Questionnaire (RSQ; Smederevac, Čolović, & Mitrović, 

2010) has been created recently, based on important criteria for item construction. These criteria 

are in accordance with initial hypotheses of rRST (Gray & McNaughton, 2000), as well as with 

the results of studies in this area (Corr, 2002; Corr, 2004; Pickering & Gray, 2001; Quilty & 

Oakman, 2004; Reynolds, Ortengren, Richards, & deWitt, 2006; Smillie, Jackson, & Dalgleish, 

2006; Smillie, Pickering, & Jackson, 2006). In contrast with other rRST measures, RSQ scales 

do not contain facets. Therefore, RSQ comprises five scales, each covering a single dimension 

(BIS, BAS, Fight, Flight, and Freeze).              

 

Behavioral activation system: basic premises 

 

In rRST, BAS remains the system of sensitivity to signals of reward, but includes, apart 

from reactions to conditioned appetitive stimuli, reactions to unconditioned appetitive stimuli as 

well (Gray & McNaughton, 2000; Corr, 2004). In the original RST this system was connected to 

the dimension impulsivity. However, results of research point out that it is not completely clear 

what type of impulsivity BAS is related to (Pickering & Gray, 2001). Carver and White (1994) 

differentiate three dimensions within the BAS. Research (Smillie, Jackson, & Dalgleish, 2006) 

shows that the BAS from the BIS/BAS scale (Carver & White, 1994) is not related to 

Extraversion and Neuroticism in the way Gray postulated, and that one of the criteria for 

differentiating three BAS scales of this questionnaire is based on distinction between reactivity 
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to reward and trait impulsivity. An additional problem concerning the BAS measures is the 

relationship between individual differences in sensitivity to reward and real reactions to 

(experimenter-defined) reward stimuli in experimental conditions (Corr, 2002). The reward 

expectancies have been shown to be important in the context of individual differences in reward 

sensitivity, and not just the reward itself. According to arousal-decision model (Gray & Smith, 

1969), only actual reward that is equal or greater than expected can represent adequate input for 

the BAS.  

 In recent years many authors have argued the need to define this system as extraversion 

or positive emotionality (Smillie, Pickering, & Jackson, 2006). There are, however, arguments 

suggesting that sensitivity to signals of reward, although it can represent one of the aspects of 

extraversion, cannot completely be identified with this dimension of personality which in most 

models represents a much wider construct (Quilty & Oakman, 2004).   

Therefore, it seems necessary to differentiate between the concept of sensitivity to signals 

of reward and the concept of sensitivity to reward. The concept of sensitivity to reward can 

generally be associated with the dimension Extraversion, but also with the dimension 

Conscientiousness from the five-factor model (Mitchell, Kimbrel, Hundt, Cobb, Nelson-Gray, & 

Lootens, 2007), whereas the concept of sensitivity to signals of reward can in part be included in 

the dimension Extraversion, but cannot be connected to the dimension Conscientiousness. For 

this reason, one of the criteria for the construction of the Reinforcement Sensitivity 

Questionnaire (RSQ) items was clear distinction between behaviors that indicate sensitivity to 

signals of reward and those which indicate sensitivity to reward.   
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Behavioral inhibition system: basic premises    

 

In rRST, the BIS manages reactions to all conflict stimuli, which broadens the array of possible 

stimuli that can provoke anxiety. However, only the presence of stimuli is not sufficient to 

provoke activation of the BIS. The existence of conflict is the first condition; the second 

condition is that the conflict increases arousal; and the third condition is the increase of attention 

(Gray & McNaughton, 2000). These processes evoke ‘internal scanning’, or ‘increased retrieval 

of associations from memory coupled with their assessment for threatening or otherwise adverse 

implications’ (Gray & Mc Naughton, 2000, p. 87).  In other words, the key catalyst for the BIS 

activation is conflict arising from a potential threat. However, in later revisions of the 

architecture of the BIS and systems underlying fear-related reactions, it is stressed that ‘the 

‘adequate inputs’ to this system are best described as the detection of threat. Stimuli, per se, are 

not critical. It is the ‘meaning’ effectively attached to those stimuli by perceptual system that 

determines the response’ (McNaughton & Corr, 2004, p. 297).  

The main hypothesis underlying the construction of RSQ items is that assessment of 

internal resources for coping with a conflict situation, and not the conflict itself, should be 

emphasized. ‘The aversive component of the conflict rests in the frustration that could result 

from the relative loss incurred if the wrong choice is made and this will usually be small’ 

(McNaughton & Corr, 2004, p. 292).  Hence the BIS can be widely defined as conflict between 

worries (arising from the scanning of internal resources) and the outcome / feedback of real 

situations.  
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Fight/Flight/Freeze System: basic premises 

 

The Fight/Flight/Freeze System (FFFS) differentiates three aspects of reactions 

connected with the assessment of possibility to evade a proximate threat. The sense of immediate 

danger often stems from person’s perception that he/she is being attacked, provoked, obstructed 

or endangered. It seems that a threat to self-esteem is the most common threat that can be 

experienced in social environment. Therefore situations that could induce risk assessment most 

often can be identified as attack, criticism, obstruction and the like. It is, however, important to 

underline that the key factor is assessment of the environment (which is the outcome of the BIS 

scanning the environment) and it can be, but not necessarily is, based on reality.  

The measures of the original RST did not include FFS (Carver & White, 1994; Torrubia 

et al. 2001). Gray (1982) suggested that FFS can be connected to Eysenck’s Psychoticism, 

indicating that this is a trait that can integrate reactions to threatening stimuli.. Fight is an 

explosive and disorganized reaction to inevitable danger and represents a reaction to the emotion 

of fear (Smillie, Pickering, & Jackson, 2006). Therefore this kind of aggression should not be 

mistaken for predatory aggression, which is largely connected with the BAS system (Harmon-

Jones & Sigelman, 2001). In the process of Fight scale construction it was important to omit 

indicators that could, in any way, be connected with predatory or instrumental aggression.              

The first aim during construction of Freeze scale was to define which situations typically 

provoke Freeze-related behavior. The argument given by De Young (2010) that states of panic 

are rare in everyday life points toward the possibility that Freeze, which is connected to the state 

of panic, probably lacks normal distribution, if it is defined solely through emotional aspect of 
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reacting. However, if a dimension is defined through behavioral or physiological parameters, 

then its indicators probably would not be so rare in everyday life. Although rRST measures 

contain behavioral and physiological indicators of rRST constructs (Corr & Cooper, 2010; 

Jackson, 2009), none of them have systematically treated the problem of formulation of items 

describing such indicators. Therefore, in formulation of such items general principles of the 

rRST were taken into account. Freeze can frequently indicate a cognitive phenomenon, which is 

expressed as inability to articulate necessary verbal responses to a threat or an attack. It is often 

portrayed as ‘being unable to speak’. At the behavioral level, one often experiences impairment 

of body parts, which is probably the result of perceived lack of control over one’s own reactions 

and events.  

The Flight is defined as reaction to real danger which can be avoided. Fear-based escape 

reactions occur when the threat is very close or intensive (Gray & McNaughton, 2000), but also 

sufficiently distant that it can be avoided.            

The initial set of variables was developed on the basis of beforehand created criteria 

derived from fundamental hypothesis of rRST (Table 1).   

 

<< INSERT TABLE 1 ABOUT HERE >> 

The choice of items of RSQ has to meet the initial criteria (Table 1), and should not include 

contents of other conceptually similar domains. The validity of this measure is examined through 

its comparison to other rRST measures, as well as to measures of other relevant constructs.  
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Validation of the RSQ was started by its comparison with two measures of the rRST. Although 

the BIS/BAS scales (Carver & White, 1994) initially were created in accordance with the 

premises of original RST (Gray, 1982), recent attempt to extract FFS items from BIS scale 

(Heym et al., 2008) was made and this version of the BIS/BAS scale (Carver & White, 1994) 

was chosen for comparison. The other questionnaire that was used in this study is RST-PQ (Corr 

& Cooper, 2010), which was created as a measure of rRST constructs. The joint latent structure 

of these three measures of the rRST dimensions was explored by principal components analysis 

in order to get better insight into the contents of scales of these three questionnaires. It was 

expected that three latent dimensions correspondent to rRST systems would be extracted.  

   

 

Method 

 

Participants 

The sample consisted of 565 participants (57.5 % female) from the general population of 

Serbia. Participants' age spanned from 18 to 60 years (M = 34.34 years, SD = 11.84). Most 

participants (98.6 %) reported at least high school education. The initial sample comprised 

undergraduate psychology students (153 students) at the Department of Psychology in Novi Sad. 

The students recruited the other participants via the "snowball" strategy.  The participants were 

informed of the purpose of the study and provided their oral consent.  The students filled the 

questionnaires during lectures, while other participants filled their questionnaires at home. The 

participants did not receive compensation for participating. 
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Measures 

The Reinforcement Sensitivity Questionnaire  

The Reinforcement Sensitivity Questionnaire (RSQ), was applied as a measure of rRST 

constructs. The questionnaire contains 29 items, which were formulated according to the 

theoretical assumptions of the rRST. The response format was a 4-point Likert scale (1- 

completely disagree; 2 – somewhat disagree; 3 – somewhat agree; 4 – completely agree). The 

final 29 items were selected from the initial set of 60 items, according to three main criteria – 

reduction of the inter-correlation between scales (particularly between BIS, Flight and Freeze), 

item content (items had to be indicators of a single rRST dimension, with the least possible 

overlap with the content of other dimensions), and the number of items in scales (scales had to 

contain similar numbers of items).  

The Reinforcement Sensitivity Theory (RST) personality Questionnaire (PQ): RST-PQ  

The first version of The Reinforcement Sensitivity Theory (RST) personality 

Questionnaire (PQ): RST-PQ (Corr & Cooper, 2010) was used in this study. The questionnaire 

consists of 84 items, which assess following dimensions: Reward Interest, Goal-Drive 

Persistence, Reward Reactivity and Impulsivity for the assessment of the Behavioral Approach 

System, Fight-Flight-Freeze System, Behavioral Inhibition System and Panic. Response format 

is a 4-point Likert scale, with the categories named “Not at all”, “Slightly”, “Moderately”, and 

“Highly”. 

 

The Behavioral Inhibition and Activation scales 
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The Behavioral Inhibition and Activation scales (BIS/BAS scales; Carver & White, 1994) 

are measure of the constructs included in the original Gray’s model of personality. The 

questionnaire contains 24 items with 4-point Likert scales (the categories were named “Very 

false for me”, “Somewhat false for me”, “Somewhat true for me”, and “Very true for me”. The 

BAS scale comprises three lower-order scales named BAS Drive, BAS Fun Seeking, and BAS 

Reward Responsiveness. In light of the revised RST, the items of the BIS scale can be divided 

into a scale which approximates the revised BIS (containing 4 items) and a scale which may be 

considered as a measure of Fear (3 items). Such division of the BIS scale is based on the 

suggestions of Heym et al. (2008), and further supported by findings of Keiser and Ross (2011). 

 

Results 

 

Measurement model for the RSQ was evaluated using confirmatory factor analysis in EQS 6.1. 

Due to multivariate non-normality (Mardia's normalized coefficient was 12.97) and four-point 

scale response format, the model was tested using polychoric correlation matrices, with 

Maximum Likelihood as estimation method and Satorra-Bentler scaled chi-square and standard 

errors (Bentler, 2006; Finney & DiStefano, 2006; Satorra & Bentler, 2001). The factor loadings 

were freely estimated. Fit indices suggested good model fit (Satorra-Bentler scaled χ²(367) = 

857.67, p <.01; χ²/df = 2.34; RMSEA = .049 (.044 - .053); CFI = .96; SRMR = .07, AIC = 

123.674).  

Because of the high correlations between the BIS, Flight and Freeze scales, it could have been 

expected that a three-factor solution may be plausible.  A three-factor model was tested, which 
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included a single factor for BIS, Flight and Freeze items. The model fitted worse than the five-

dimensional model only with regard to the AIC ((Satorra-Bentler scaled χ²(374) = 1062.24, p 

<.01; χ²/df = 2.84; RMSEA = .057 (.053 - .061); CFI = .95; SRMR = .08, AIC = 314.243).  

Cronbach alphas for the RSQ scales were also calculated using polychoric correlation matrices in 

the 'psych' package for R (Revelle, 2012). Most of the scales had acceptable or good reliability 

(Table 2). 

 

<< INSERT FIGURE 1 ABOUT HERE << 

 

 

BIS (RSQ) highly correlates with BIS (RST-PQ) and BIS (BIS/BAS scales), but the correlations 

with fear-related scales are also high (Table 2). Although BAS (RSQ) showed the highest 

correlation with Reward interest (RST-PQ), correlations with all the BAS-related scales from 

both questionnaires are also substantial. Fight correlated significantly with all dimensions 

connected with approach behavior, but only the correlation with Impulsivity (RST-PQ) is 

sufficiently high to suggest similarity between the contents of the scales. 

 

<< INSERT TABLE 2 ABOUT HERE << 

 

Dimensionality was examined using principal components analysis. The analyses were 

performed using SPSS 20 and  SPSS programs designed to perform parallel analysis and 

Velicer's MAP test  (O'Connor, 2000; Velicer, Eaton. & Fava, 2000). The first four components' 
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eigenvalues were 5.15 (30.28% variance explained), 3.98 (23.42% variance), 1.47 (8.64% 

variance), and 0.86 (5.04% variance). Eigenvalue > 1 criterion, Scree test, parallel analysis and 

original Velicer's MAP test (O'Connor, 2000; Velicer et al., 2000) were all in favor of a three-

component solution.  Promax rotation was applied, with relaxation factor (kappa) = 4 . Three 

components' eigenvalues after rotation were 5.16, 3.15, and 2.15. The second and the third 

rotated components correlate modestly and positively (r = .36), while their correlations with the 

first rotated component are virtually negligible (r1,2 = -.06, r1,3 = .1). 

 

 

 

<< INSERT TABLE 3 ABOUT HERE << 

The three-component solution illustrates the structure of content of the questionnaires which 

assess the dimensions of RST and rRST. All dimensions related to sensitivity to punishment and 

reacivity in conflict conditions gathered under the first component. The other two components 

include different aspects of behavioral approach and reward reactivity, with the second 

component comprising predominantly scales related to the sensitivity to reward possibly 

associated with long-term goals, and the third component gathering scales concerning impulsive 

behavior and disinhibition resulting from the sensitivity to the signals of reward. 

BIS (BIS / BAS) has a salient loading on the second component. This participation of BIS in the 

dimension concerning sensitivity to reward indicates the possibility that getting the rewards in 

the form of accomplishment of long-term goals requires the activation of the BIS, maybe due to 

conflict conditions which could emerge from the striving for distant reward and the absence or 
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postponing of immediate one. Also, Reward responsiveness (BIS / BAS) loaded significantly on 

the first factor, indicating that this aspect of BAS shares some part of variance with anxiety. 

However, BAS (RSQ) participates in all three components, with negative loading on the first, 

and positive  loadings on the other two components. The highest loading on the third component 

suggests that the variance of BAS (RSQ) for the most part involves sensitivity to reward signals, 

which is associated with poor impulse control, but it also, to a certain extent, encompasses the 

sensitivity to reward, which sometimes includes delay of current impulse in order to obtain 

reward. The only scale containing indicators of defensive fight, Fight from RSQ, contributes to 

the third component, which suggest that its content could be seen as somewhat similar to the 

contents of the other scales that include indicators of lack of control. 

 

Discussion 

 

To this day, a number of studies have considered implications of revised RST (Gray and 

McNaughton, 2000) for measurement and assessment of basic personality dimensions. Two 

psychometric self-report measures based on fundamental premises of rRST have been developed 

(Corr and Cooper, 2010, Jackson, 2009), and one questionnaire was adapted according to the 

revision of Gray’s model (Heym et al, 2008). The RSQ is one of the measures which have been 

developed according to assumptions of the rRST. Given the difficulties in demarcation between 

the phenomena of anxiety and fear, the main question that arises is whether it is possible to 

distinguish between different aspects of negative emotions only by means of psychometric 
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measures. Another important issue is whether the phenomenon of impulsivity can be measured 

by one scale or it is a multidimensional construct.        

The purpose of this study was to investigate the latent structure and construct validity of the RSQ 

(Smederevac et al., 2010). Although the RSQ was developed to meet both conceptual and 

psychometric criteria, the results showed that a clear distinction between BIS, Flight and Freeze 

can not be made easily. Pearson product-moment correlations between these scales were 

moderate. However, although the five-factor solution with five separate domains fitted well, the 

correlations between BIS, Freeze and Flight were higher than expected. Also, the results of PCA 

showed that all measures of the BIS, Flight and Freeze, regardless of questionnaire applied, 

saturate the same latent dimension. The BIS (RSQ) loads on the same component as the revised 

BIS system from the BIS/BAS scale and BIS from RST-PQ (but also with Panic and FFFS from 

RST-PQ). This shows that the development of the BIS as the system in charge of the detection of 

potential conflict is consistent with the idea that it corresponds to anxiety.  

However, the loadings of FFFS (BIS/BAS) and RST-PQ are a good illustration of the difficulties 

which follow the attempts to make a clear (and at the same time theoretically justified) 

distinction  between the types of stimuli provoking unpleasant emotional states (as well as 

between accompanying behavioral reactions). 

 Obviously, complete independence of these three systems cannot be expected. All of them cover 

reactions to unpleasant stimuli, which contributes to their conceptual similarities, but also to the 

similarities at the level of experienced emotional excitement. It appears that the overlap between 

the BIS, Flight and Freeze cannot be avoided, neither at the level of recognition and 
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differentiation of behaviors and underlying emotional reactions, nor at the level of questionnaire 

measures. The first important issue related to this problem is a linguistic one. There is a limited 

number of words in everyday language which are used to describe negative emotional states. 

Therefore, lack of precision in their use is very common. For instance, the same descriptions are 

often used for reactions that are related to both real and potential threats.  

Participants’ responses to items containing explicitly named emotional states such as panic, 

tension or fear, might be influenced more by negative connotations of those terms, than by their 

specific meanings. 

 In other words, people often use the same terms to describe different phenomena (McNaughton, 

2011). Regardless of the linguistic problems, there seems to be another important reason for 

difficulties in making a distinction between the BIS, Flight and Freeze systems, coming from a 

clinical perspective.  Difficulties in differentiating between the domains of anxiety and fear can 

be the result of similarities in their emotional manifestations, and also of their frequent joint 

occurrence. It is noticeable that in the last edition of the DSM (American Psychiatric 

Association, 2003) no real attempt has been made to define fear and distinguish it from anxiety 

(McNaughton, 2011). Even in the DSM-5 (APA, 2013), Generalized Anxiety Disorder (GAD), 

phobias and panic have been classified in the same group of disorders, named Anxiety Disorders. 

Comorbidity of anxiety, phobia and panic also points to the possible interplay of BIS, Flight and 

Freeze systems. For instance, although someone can usually escape when she/he encounters a 

fear-provoking object or situation, a panic attack is quite possible when such kind of threat 

cannot be avoided. Also, an increased level of anxiety may be common even in situations when a 

person is approaching fear-provoking objects. Possible explanation for such reactions is that 
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many fear-provoking situations include conflict, which increases a level of anxiety. Thus it can 

be expected that a person prone to the reaction of flight will be inclined to reactions of freezing 

as well, and will have a more active BIS. On the other hand, a person with a tendency to react by 

freezing is not necessarily prone to reactions of flight. Furthermore, more active BIS is not 

necessarily followed by reactions of flight or freezing. Accordingly, the close connection 

between these three phenomena (regardless of the questionnaire) contributes to their loadings on 

the same dimension as a result of their conceptual similarities. The hypothesis that needs further 

research is whether occurrence of any negative emotion is possible without experiencing anxiety.  

Despite similarities, there are some differences in content of these scales. For example, BIS 

(BIS/BAS scale) is the only scale that has cross-loadings.  

Another important aspect of the results concerns the content of the scales comprising reactions to 

reward. As mentioned in introduction, during the development of the RSQ focus was on content 

which included sensitivity to signals of reward, and not on general sensitivity to reward. 

Therefore, unlike other questionnaires aimed at measuring concepts of rRST, RSQ contains a 

single BAS scale, with no facets. This study did not attempt to answer the question whether 

impulsivity is a multidimensional construct, since the results of previous studies demonstrate that 

it is (Carver & White, 1994; Corr & Cooper, 2010). The important question is also whether 

existing BAS measures refer to the same aspect of impulsivity, since the results of PCA suggest 

that the measures of BAS which are used in this study contain at least two types of impulsivity. 

The first component  includes scales whose content implies general sensitivity to reward (Goal-

drive persistence (RST-PQ), Reward reactivity (RST-PQ), BAS Drive (BIS/BAS), BAS Reward 

Responsiveness (BIS/BAS), and Reward Interest (RST-PQ)), and the second one includes scales 
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related to lack of control ((Fight (RSQ), Impulsivity (RST-PQ), BAS Fun Seeking (BIS/BAS), 

and BAS (RSQ)). The BAS (RSQ) loads on both latent dimensions connected to impulsivity, 

suggesting the possibility that this scale covers all relevant aspects of impulsivity.  

However, BAS and Fight load on the same component, which points to a certain noteworthy 

overlap in their content. During the development of RSQ’s Fight scale, one of the principal aims 

was to avoid descriptions which could be linked to predatory or instrumental aggression. Despite 

this, approaching behavior (which is the basis of both BAS and Fight), has contributed to the 

overlap between these two systems. The second reason for this connection can be found in lack 

of control which is common for impulsive and aggressive behaviors, and therefore causes the 

overlap between the BAS and Fight. Thus, as the results of PCA show, BAS (RSQ) contributes 

both to the dimension which represents reward sensitivity, and to the dimension which seems to 

cover impulsivity and is defined by Fight score as well. It seems that it contains overall 

indicators of active approach, not only to appetitive stimuli, but also, to some extent, to certain 

forms of aversive ones. Such active approach could take the form of sufficiently or insufficiently 

controlled behavior. However, it should be pointed out that these results should be interpreted 

with certain caution, since the Fight scale exists only in RSQ, which could have contributed to 

the emergence of artifactual results.  

Both aspects of BAS included in the BAS scale (RSQ) comprise forms of positive emotionality 

which may also easily be accompanied by certain anxiety- or fear-related states. This does not 

seem to be entirely in line with the statement that BAS is equivalent to positive emotionality 

(Smillie, Pickering, & Jackson, 2006), or at least it appears that BAS measures applied in this 

study do not correspond completely with that idea. Moreover, negative but significant loading of 
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BAS (RSQ) on the first dimension points toward complex relations between approaching and 

inhibited behaviors. The BIS and BAS are not independent, as their overlap indicates the 

possibility that the activation of one system inhibits the other to a certain degree. This is not in 

accordance with the assumptions of rRST, which imply that the BIS will be active only in the 

case of activation of the BAS, and that in the opposite case stimuli will be processed within 

FFFS (Gray & McNaughton, 2000). This relationship is more in accordance with the 

assumptions of the original RST (Gray, 1982), which state that the activation of the BIS inhibits 

the activation of the BAS and vice versa.  

In general, the results suggest that further research should be focused on examination of 

incremental validity and predictive power of psychometric measures based on rRST. Existing 

measures still fail to solve the problem of psychometric demarcation of fear and anxiety, as well 

as the question what kind of impulsivity adequately fits with BAS.  In other words, the 

arguments related to linguistic limitations and comorbidity of anxiety, panic and phobias are not 

sufficient justification not to proceed with attempts to develop psychometrically valid measures 

of rRST.  

Perhaps the focus should be put on cognitive and behavioral indicators, and to a lesser extent on 

emotional reactions. 

On the other hand, there is a lot of arbitrariness in defining impulsivity associated with BAS. 

Therefore, the only valid conclusion is that all applied questionnaires require a long validation 

process, which should contribute to their proper revised versions. 
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Table 1 

Criteria for content of the RSQ items 

Domain Avoid Include 

All domains Descriptions of too specific 

situations, or rare events (may not 

be experienced by majority of 

subjects; may result in non-

normally distributed variables) 

Sufficiently generalizable content 

BIS 

Descriptions of situations which 

may provoke fear, instead of 

anxiety  (present  instead of 

potential  danger)  

Descriptions of actual choices 

between two real objects  

Estimation of inner resources for 

coping with the conflicting 

situation 

Emphasis on the meanings 

attributed to the stimuli: focus on 

irrational interpretations of the 

stimuli 

BAS 

Content related to sensitivity to 

reward (may imply postponing of 

gratification, which is 

incompatible with impulsivity) 

Content related to sensitivity to 

signals of reward (closely related to 

impulsivity)  

Content related to new and exciting 

situations, which provoke the 

reactions  

FFFS 

Situations which may provoke 

anxiety, instead of fear: potential 

instead of present threats 

Situations which may be perceived 

as threatening by present-day 

subjects: mostly social situations 

(threats, criticism, verbal assaults, 

etc.)  

Fight 

Reactions which imply 

“predatory” or „instrumental“ 

aggression, or any forms of non-

reactive aggression  

Aggressive reactions to the emotion 

of fear caused by present threats: 

reactive, defensive aggression 

Flight 
Descriptions of non-avoidable 

threats 

Reactions to actual threats 

(threatening stimuli can be avoided) 

Freeze 

Descriptions of avoidable threats Emphasis is on the behavioural and 

cognitive indicators, in addition to 

emotional aspect 
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 Table 2 

 

Descriptive statistics and correlation coefficients for study variables (N=565) 

 

 
No. 

items 
M SD Alpha BIS BAS Fight Flight Freeze 

BIS 7 15.35 4.19 .86 1.00 -.30** -.08 .56** .65** 

BAS 6 16.46 2.96 .78 -.30** 1.00 .43** -.22** -.27** 

Fight 6 15.05 3.57 .82 -.08 .43** 1.00 -.13** -.25** 

Flight 5 12.99 2.86 .69 .56** -.22** -.13** 1.00 .55** 

Freeze 5 9.75 3.41 .87 .65** -.27** -.25** .55** 1.00 

BAS drive 

(BIS/BAS) 
4 12.45 2.10 .81 -.18** .54** .19** .05 -.15** 

BAS fun 

seeking 

(BIS/BAS) 

4 10.96 2.00 .63 .11** .54** .28** .11** .15** 

BAS reward 

responsiveness 

(BIS/BAS) 

5 16.71 2.14 .76 .14** .30** .08* .24** .14** 

BIS (BIS/BAS) 4 11.46 2.36 .78 .57** -.16** -.08 .45** .47** 

FFFS 

(BIS/BAS) 
3 7.55 1.66 .47 .47** -.29** -.06 .34** .40** 

BIS (BIS/BAS) 

original 
7 19.01 3.43 .72 .62** -.25** -.09* .47** .52** 

Reward interest 

(RST-PQ) 
7 19.83 3.47 .79 -.23** .59** .16** -.11** -.17** 

Goal-drive 

persistence 

(RST-PQ) 

7 21.49 3.55 .83 -.17** .41** .13** .02 -.19** 

Reward 10 30.31 4.03 .78 -.03 .39** .16** .14** .06 
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reactivity 

(RST-PQ) 

Impulsivity 

(RST-PQ) 
8 20.45 3.98 .70 .23** .43** .42** .13** .27** 

FFFS (RST-

PQ) 
10 24.16 6.30 .84 .51** -.14** .02 .50** .60** 

BIS (RST-PQ) 23 52.35 12.02 .93 .76** -.17** .11* .47** .65** 

Panic (RST-

PQ) 
6 12.71 3.93 .85 .66** -.16** .13** .40** .63** 

** < .01 *< .05 
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Table 3 

Component loadings from Exploratory Principal Components Analysis 

 
Component 

1 2 3 

BIS (RSQ) .82 -.18 .12 

BIS (RST-PQ) .82 -.14 .21 

Freeze (RSQ) .80 -.10 .10 

Panic (RST-PQ) .78 -.12 .24 

Fight-flight-freeze system (RST-PQ) .77 .14 -.02 

BIS (BIS/BAS) .76 .31 -.23 

Flight (RSQ) .71 .20 -.16 

FFFS (BIS/BAS) .65 -.05 -.15 

Goal-drive persistence (RST-PQ) -.08 .81 -.14 

Reward reactivity (RST-PQ) .17 .76 .04 

BAS Drive (BIS/BAS) -.10 .74 .06 

BAS Reward Responsiveness (BIS/BAS) .36 .72 -.07 

Reward Interest (RST-PQ) -.21 .64 .20 

Fight (RSQ) -.09 -.15 .79 

Impulsivity (RST-PQ) .25 .06 .75 

BAS Fun Seeking (BIS/BAS) .11 .24 .61 

BAS (RSQ) -.32 .42 .57 

 

Note. Promax rotated pattern matrix. Loadings >.30 are in bold. BIS 

(BIS/BAS): 4-item BIS scale according to Heym et al. (2008). 
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Figure 1. Confirmatory factor analysis results. Note. Standardized parameter estimates are shown. All loadings were 

significant at p<.05. 
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Appendix: RSQ item statistics 

Scale and item 

No. 
Item formulation Mean SD 

Corrected 

Item-Total 

Correlation 

bis1 I often worry that I may be criticized. 2.19 .87 .60 

bis2 

It is difficult for me to make a decision, 

because I am never certain which choice is 

the right one. 
2.13 .87 .54 

bis3 When I have to “choose between two evils”, 

I get very upset. 
2.44 .82 .55 

bis4 I miss many opportunities by thinking what 

might go wrong. 
2.20 .88 .59 

bis5 I would miss an opportunity if it was even a 

least bit uncertain. 
1.94 .75 .55 

bis6 I get very tense in situations when I may 

appear ridiculous. 
2.33 .85 .56 

bis7 I am worried more often than most of the 

people I know. 
2.12 .96 .60 

bas1 When I want something, I never think about 

possible obstacles. 
2.44 .79 .38 

bas2 When the situation is unclear, I am ready to 

take risks. 
2.74 .72 .42 

bas3 I readily accept new and exciting situations. 2.99 .71 .55 

bas4 I am always enthusiastic about new 

challenges. 
2.87 .71 .60 

bas5 I usually tend to start doing many interesting 

things at the same time. 
2.66 .81 .41 

bas6 I do my best not to miss any pleasures in life. 2.77 .77 .47 

fight1 Whenever I am attacked, I fight back without 

hesitation. 
3.00 .78 .44 

fight2 When I am criticized by someone, I do all I 

can to retaliate. 
2.72 .82 .53 

fight3 Whenever someone hurts me, I immediately 

fight back. 
2.25 .88 .54 

fight4 Whenever I am provoked, I am ready to start 

a quarrel. 
2.39 .95 .64 

fight5 I am always ready to fight if someone 

prevents me from doing what I want. 
2.37 .86 .53 

fight6 

Other people avoid conflicts with me, 

because they know that I am ready to fight 

back. 
2.32 .85 .49 

flight1 Whenever I am in a dangerous situation, I do 

my best to get out of it. 
2.60 .93 .42 
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flight2  If I happen to be around aggressive people, I 

try to get away. 
3.04 .86 .35 

flight3 When I see someone I do not like in the 

street, I do my best to avoid her / him. 
2.44 .96 .33 

flight4 

If someone shouted at me in the street, I 

would do my best to get away as quickly as 

possible. 

2.22 .91 
.47 

flight5 When I walk in on other people fighting, I 

try to get away as quickly as possible. 
2.70 .81 .38 

freeze1 I actually „freeze“ when I am very scared. 2.13 .95 .65 

freeze2 When someone yells at me, I feel like my 

mind is “blocked”. 

2.05 .84 .64 

freeze3  When someone starts insulting me, I find 

myself speechless. 
1.83 .88 .68 

freeze4 Even the presence of some people or things 

paralyzes me totally. 
1.88 .87 .58 

freeze5 I tend to “freeze” in threatening situations 1.85 .89 .58 

 


