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Development and Validation of a Short Version of the Reinforcement Sensitivity
Theory of Personality Questionnaire (RST-PQ-S)

Michele Vecchione1 and Philip J. Corr2

1Department of Social and Developmental Psychology, Sapienza University of Rome; 2Department of Psychology, City University of London

ABSTRACT
We conducted three studies (total n¼ 998) aimed at developing and validating a shortened ver-
sion of the Reinforcement Sensitivity Theory of Personality Questionnaire (i.e., the RST-PQ-S). In
Study 1 (n¼ 341), twenty-two items were selected from the original RST-PQ, based on both theor-
etical and empirical criteria. Confirmatory factor analysis (CFA) on this short-form supported the
six-factor structure comprising: FFFS, BIS, and four BAS components (Reward Interest, Goal Drive-
Persistence, Reward Reactivity, and Impulsivity). The six scale scores showed adequate levels of
internal consistency. Construct validity was supported by correlations with established personality
measures. In Study 2 (n¼ 340), CFA results were cross-validated in an independent sample and
construct validity was supported by correlations with BIS/BAS scales. In Study 3 (n¼ 317) test-
retest correlations showed acceptable-to-good levels of temporal stability over a four-week inter-
val. Results revealed a substantial overlap with original, full-length RST-PQ, providing evidence for
the comparability of the two versions. Latent State-Trait analyses showed that the items of the
RST-PQ-S mostly capture interindividual differences that are stable across situations. Taken
together, findings indicate that the RST-PQ-S provides an efficient, valid and reliable alterative to
the longer RST-PQ.
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The reinforcement sensitivity theory (RST) of personality
(Corr, 2008; Gray & McNaughton, 2000) postulates three
major neuropsychological systems underlying individual dif-
ferences in reaction to classes of repulsor and attractor stim-
uli (Corr & McNaughton, 2012): The Fight-Flight-Freeze
System (FFFS), the Behavioral Inhibition System (BIS), and
the Behavioral Approach System (BAS).

According to revised RST (McNaughton & Corr, 2004),
the FFFS is activated by frustrating, punishing, and threaten-
ing stimuli that require immediate defensive action. When
there is no motivation to approach a danger, this system
elicits active avoidance, flight, and, for threats that cannot be
easily avoided, freezing. Its activity is accompanied by the
emotions of fear and, at very short (actual or perceived)
defensive distance, panic. In contrast, the BIS is activated by
conflicting stimuli, which elicit cautious approach to assess
potential threat or passive avoidance (Gray & McNaughton,
2000). It is responsible for passively avoiding of and the
withholding entry to a potentially dangerous field (Corr,
2013). Its activity is accompanied by feelings of anxiety,
with increased vigilance toward the source of potential
threat. Different components of the BIS functioning have
been identified (Corr, 2008): Motor interruption (i.e., the
inhibition of ongoing behaviors); risk assessment (i.e., cau-
tious approach aimed at gathering information on potential
threats); rumination of past unpleasant events and worry

about possible future dangers; obsessive thoughts (i.e., emo-
tional and cognitive engagement with unavoidable dangers);
and disengagement (i.e., behavioral withdrawal from situa-
tions where the threat cannot be avoided and has to
be approached).

The BAS is activated by conditioned and unconditioned
attractor stimuli, such as cues for reward, non-punishment
and escape from punishment (Corr & McNaughton, 2012),
and it elicits approach behavior. As discussed by Corr and
McNaughton (2008), the main function of the BAS is to
move the organism along a spatio-temporal gradient toward
a final biological reinforcer. In the conceptualization pro-
posed by Corr (2008), four distinct but related BAS proc-
esses can be distinguished: Reward Interest refers to the
initial motivation to seek out potentially rewarding stimuli;
Goal-Drive Persistence is concerned with actively pursuing
desired goals, especially when reward is not immediately
available. This dimension is conceptually similar, although
not identical, to Carver and White (1994) Drive scale;
Reward Reactivity relates to excitement at doing things well
and winning. It closely resembles Carver and White (1994)
Reward Responsiveness scale; Impulsivity refers to acting fast
without thinking in the final stage of reward capture, simi-
larly to Carver and White (1994) Fun-Seeking scale. The
theoretical and empirical bases for this multidimensional
structure are detailed elsewhere (Corr, 2008, 2016).
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Although several questionnaires have been proposed to
assess individual differences in reactions to attractor and
repulsor stimuli (e.g., Carver & White, 1994; Jackson, 2009;
Reuter et al., 2015; Torrubia et al., 2001), a comprehensive
measure of FFFS, BIS and BAS, as conceptualized in revised
RST, has only recently been made available (for a review of
existing RST-based questionnaires, see Corr, 2016, and
Krupi�c et al., 2016). This measure, the Reinforcement
Sensitivity Theory of Personality Questionnaire (RST-PQ,
Corr & Cooper, 2016), comprises 65 items, divided over
FFFS, BIS and BAS.

The FFFS and the BIS are unidimensional scales modeled
on several facet domains, which capture different aspects of
the underlying dimensions. The facet domains of FFFS (10
items) include flight, active avoidance, and freeze. The facet
domains of BIS (23 items) include motor planning interrup-
tion, cautious risk-assessment, obsessive thoughts, and behav-
ioral disengagement. The BAS include four related but
separate scales: Reward Interest (7 items), Goal-Drive
Persistence (7 items reflecting the facets of goal planning and
drive-persistence), Reward Reactivity (10 items), and
Impulsivity (8 items).

Corr and Cooper (2016) report five validation studies in
their development of the RST-PQ. A confirmatory factor
analysis (Study 3, n¼ 831) supported the expected six-factor
structure, although the goodness of fit indices revealed
mixed findings (i.e., the RMSEA indicated acceptable fit,
whereas the CFI did not reach the recommended cut-off).
As expected, BIS and FFFS showed a moderate positive cor-
relation and the four BAS scales were positively related to
each other, except for Goal-Drive Persistence and
Impulsivity, which showed a near zero correlation. All scales
showed high levels of internal consistency (Study 3,
n¼ 831), with Cronbach’s alpha reliability coefficients rang-
ing from .74 (Impulsivity) to .93 (FFFS). These factors had
meaningful patterns of relations with Carver and White
(1994) BIS/BAS scales and other personality scales conceptu-
ally related to RST constructs, including the Big-5 personal-
ity traits, trait anxiety and fear (Study 4, n¼ 362).

After the original validation study in the U.K., a growing
number of studies from different research fields have
adopted the RST-PQ (e.g., Bacon et al., 2018; Beaton et al.,
2017; De Pascalis & Scacchia, 2019; Jiang & Tiliopoulos,
2014). Moreover, the RST-PQ has been translated into
German (Pugnaghi et al., 2018), Polish (Wytykowska et al.,
2017), and Swedish (Eriksson et al., 2019).

In sum, although research using the RST-PQ is still in its
infancy, this instrument displays promising psychometric
properties and replicates across countries and in different
languages. However, due to its length, it is relatively time
consuming and often it is not convenient to include in stud-
ies that use multiple measurement instruments or adopt
complex experimental paradigms. This fact only serves to
hamper its use in such contexts. Moreover, it is less than
optimal for use in large-scale surveys, where space is expen-
sive and highly limited. In addition, with such a large num-
ber of items, difficulties may be encountered in the
assessment of model fit. Factor analytic procedures on 65

manifest variables requires a very large sample size to be
performed. Most importantly, adequate fit might be unreal-
istic for lengthy scales (e.g., Floyd & Widaman, 1995; Yang
et al., 2010) and, even with an adequate sample size, good-
ness of fit statistics could be biased when the model being
estimated is large (Moshagen, 2012).

The current research

The present research aims to develop and validate a short,
22-item, Italian version of the RST-PQ scale (i.e., the RST-
PQ-S). We believe that such a shortened version would rep-
resent a useful alternative when practical constraints make
the use of the full version either not feasible or recom-
mended. In developing the RST-PQ-S, we followed standard
recommendations for short-scale construction and validation
(e.g., Rammstedt & Beierlein, 2014; Smith et al., 2000;
Ziegler et al., 2014; for a thorough discussion of merits and
limitations of shortened scales, see Kruyen et al., 2013, and
Sandy et al., 2014).

The items of the short-form were selected in a first sam-
ple, based on both theoretical and empirical criteria. The
psychometric properties of the RST-PQ-S were investigated
in terms of factor structure and internal consistency, in
accordance with classical test theory. Construct validity was
assessed through correlations of scale scores with established
personality variables conceptually linked to RST constructs.
The factor structure and the internal consistency were fur-
ther examined in a second, independent sample, along with
correlations with Carver and White (1994) BIS/BAS scales.
In a third, longitudinal study, reliability in terms of tem-
poral stability was evaluated through test-retest correlations.
This study also assessed the overlap between the short and
the extended version, and compared their ability to predict a
criterion variable (i.e., test anxiety). Moreover, it provided
an estimate of the reliable proportion of variance in the
RST-PQ-S items that can be attributable to state and
trait components.

Study 1

The main aim of this study was to develop a short-form of
the RST-PQ (i.e., the RST-PQ-S), drawing a subset of 22
items from the original, full version: Five items were selected
to tap the FFFS and BIS scales; three items were selected for
each of the four BAS dimension: Reward Interest, Goal-
Drive Persistence, Reward Reactivity, and Impulsivity. This
procedure provides a short-form with an adequate number
of items per factor, which maintain approximately the same
length of other instruments devised to assess similar con-
structs (e.g., Aluja & Blanch, 2011; Carver & White, 1994;
Jackson, 2009).

After the items had been selected, we aimed to provide
initial evidence about the psychometrics properties of the
short-form, in terms of factor structure, internal consistency,
and construct validity. Factor structure was examined by
means of Confirmatory Factor Analyses (CFA). Internal
consistency was evaluated using McDonald’s (1999) omega,
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a model-based reliability coefficient (i.e., the proportion of
the total variance accounted for by the latent factor). We
reported preliminary information on Cronbach’s alpha,
because this was the criteria used in the original validation
study of the RST-PQ (Corr & Cooper, 2016). However,
although alpha is the most widely used measure of internal
consistency, omega represents a more appropriate approach
(Chen et al., 2012).

Construct validity was assessed by examining correlations
with personality measures included by Corr and Cooper
(2016) in the original validation study (i.e., the Big-5 factors,
trait anxiety, and fear toward aversive stimuli). We expected
to replicate the pattern found in that study. Specifically, the
four BAS scales were expected to be positively related to
extraversion. Goal-Drive Persistence and Impulsivity should
be related to high and low Conscientiousness, respectively.
Furthermore, both FFFS and BIS should be positively related
to neuroticism. However, BIS should be predominantly
related to anxiety, whereas FFFS should be related mostly
to fear.

Materials and methods

Participants and procedures

A total of 341 individuals (60% female, Mage ¼ 28.14, SD ¼
8.86) participated in the study. Of these, 150 (46% females,
Mage ¼ 34.51, SD¼ 9.99) were Italian adults recruited from
the general population by two psychology students as part
of their master thesis requirement. Each student was briefed
on the general aims of the research and instructed how to
administer an online questionnaire, which included, in the
following order, the RST-PQ and measures of the Big-5 per-
sonality factors, trait anxiety, and fear toward aversive stim-
uli, along with other measures that are not relevant to this
study. Participation was voluntary, with no compensation.
The other 191 participants were psychology students (72%
females, Mage ¼ 23.14, SD¼ 2.28), who completed the RST-
PQ in class, through an online survey platform, as part of a
course assignment at the University of Rome. Students were
free to participate in the research and received course credit.
All respondents were informed about the aim of the study
and signed a consent form.

Measures

Participants completed an Italian version of the full, 65-
item, version of the RST-PQ. For each item, they were asked
how accurately it describes them on a 4-point Likert scale,
ranging from not at all to highly. The order in which the
items were presented was randomized across participants.
The complete list of items is reported in the Online
Supplementary material (Table S1). The instrument was
adapted in Italian following recommended guidelines for
translating and adapting questionnaires (e.g., Beaton et al.,
2000). The forward translation (i.e., from English to Italian)
was performed by the first author and a professional transla-
tor, who worked independently from each other. The two

versions were then compared and merged into a single for-
ward translation. A back-translation into the original lan-
guage was performed by an Italian native speaker who was
fluent in English. The original and back-translated versions
were compared and checked by the second author. The final
version was administered to a small sample of 5 students to
check for comprehensiveness and clarity.

The subsample of 150 adults additionally completed sev-
eral personality measures, including the Big Five personality
traits, trait anxiety, and fear toward aversive stimuli. The
Big-5 factors were assessed with the Mini-IPIP (Donnellan
et al., 2006). We used the Italian translation of the items,
available at https://ipip.ori.org/newItemTranslations.htm. The
scale includes 20 items, 4 for each of the five personality
dimensions (Extraversion, Agreeableness, Conscientiousness,
Neuroticism, and Openness to Experience). For each item,
respondents were asked to indicate how much it accurately
described them using a 5-point Likert scale ranging from
strongly disagree to strongly agree. In the current study, the
alpha reliability coefficients of the five factors ranged from
.61 (neuroticism) to .70 (extraversion).

The generalized propensity to be anxious was assessed
with the Italian adaptation (Pedrabissi & Santinello, 1989) of
the Trait Anxiety Scale, taken from the State-Trait Anxiety
Inventory (STAI) Form-Y2 (Spielberger et al., 1983). The
scale includes 20 item asking participants to assess how “in
general” they felt, using a 4-point Likert scale, ranging from
almost never to almost always. In the present study,
Cronbach’s alpha for the composite score was .86.

Fear toward several potentially aversive stimuli (e.g., cem-
eteries, closed spaces, speaking in front of a group) was
assessed by using the Fear Survey Schedule (FSS; Wolpe &
Lang, 1977). The version used in this study (Arrindell, 1980)
includes 52 items tapping five domains: Agoraphobia (13
items), fear of animal (4 items), fear of sexual or aggressive
situations (8 items), social fear (13 items), and fear of tissue
damage (12 items). The items have been adapted to Italian
by using the same procedure as for the RST-PQ. For each
statement, respondents were asked to indicate the intensity
of their fear, using a 4-point Likert scale, ranging from no
fear to very much fear. Five composite scores were derived
by summing item responses within each domain. In the pre-
sent study, alpha coefficients ranged from .75 (fear of sexual
or aggressive situations) to .85 (tissue damage fear).

Results and discussion

Preliminary results

Three hundred and fourteen participants (92% of the sam-
ple) provided complete data for the RST-PQ. For the
remaining 8% (n¼ 27), mean number of missing items per
participant was 6.74. Mahalanobis distance (with a p <. 001
criteria) was used to inspect data for the presence of multi-
variate outliers (Tabachnick & Fidell, 2001). We identified
and deleted six outliers, for a remaining sample size of 335.
Univariate skewness ranged from �.63 to .72, with a mean
of .33 (SD ¼ .21); univariate kurtosis ranged from �1.44 to
.59, with a mean of .55 (SD ¼ .35). Mardia’s test for
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multivariate kurtosis was statistically significant (z¼ 9.27,
p < .001), which indicated a moderate deviation from multi-
variate normality.

Item selection

The item selection procedure was performed in a two-step
approach, which entails a combination of empirical and the-
oretical considerations (e.g., Smith et al., 2000). In the first
step, we performed a set of CFAs on each of the six dimen-
sions separately, using Mplus version 7.4 (Muth�en &
Muth�en, 2010). Parameters were estimated by means of full-
information maximum likelihood, with robust standard
errors and rescaled test statistics (missing¼ FIML and
estimator¼MLR). This procedure allowed us to deal with
missing data and non-normal distributions (the same pro-
cedure was used for subsequent analyses described below).
We inspected factor loadings and modification indices to
identify items with inadequate properties. We dropped items
with weak (< .40) loadings on the target factor or highest
correlated uniqueness. This ensured acceptable levels of
internal consistency, while avoiding items with redundant
content or wording. At the same time, we maintained an
adequate number of items for each facet domain, thus pre-
serving the content validity of the scale (Haynes et al., 1995;
Smith et al., 2000). This led to the removal of 27 items: 3
from the FFFS scale (30% of the total), 12 from BIS (52%),
2 from Reward Interest (29%), 2 from Goal Drive-
Persistence (29%), 5 from Reward Reactivity (50%), and 3
from Impulsivity (37%).

In the second step, we performed an Exploratory Factor
Analysis (EFA) on the whole set of remaining 38 items. The
six-factor solution had the following fit indices: v2(522) ¼
681.33, p <.001, CFI ¼.951, TLI ¼ .930, RMSEA ¼ .030,
90% CI [.023, .036], SRMR ¼ .031.1 The resulting pattern of
rotated factor loadings is reported in the Online
Supplementary material (Table S2). Results of EFA were
used to select the 22 items with the best psychometric prop-
erties, with the constrain that the target domains of the ori-
ginal RST-PQ were adequately represented in the short form
(Haynes et al., 1995; Smith et al., 2000). This was accom-
plished by: (a) selecting the best marker variables (i.e., items
with highest ratio between primary and secondary loadings)
for each thematic facet; and (b) maintaining approximately
the same proportion of items for each facet as in the ori-
ginal RST-PQ (Corr & Cooper, 2016). This approach might
decrease the internal consistency of the short form but it
affords sufficient construct coverage (Kruyen et al., 2013).

In the final version of the short form (RST-PQ-S), the
FFFS scale included five items measuring the facets of flight
(2 items), active avoidance (1 item), and freeze (2 items).
The BIS scale includes five items measuring the facets of
motor planning interruption (1 item), cautious risk-assess-
ment (1 item), obsessive thoughts (2 items), and behavioral

disengagement (1 item). The four BAS scales (Reward
Interest, Goal-Drive Persistence, Reward Reactivity, and
Impulsivity) are composed by three items each. The Goal-
Drive Persistence scale includes items reflecting the two
facet domains of goal planning (2 items) and drive-persist-
ence (1 item) (Corr & Cooper, 2016).

Descriptive statistics

Table 1 reports descriptive statistics, Cronbach’s alphas, and
average inter-item correlations for the six scales of the RST-
PQ-S. Alpha reliability coefficients ranged from .60 (FFFS)
to .80 (BIS), showing acceptable to good levels of internal
consistency. Overall, alphas were lower with respect to those
reported for the full-length scale in the original validation
study (Table 3, Study 3, Corr & Cooper, 2016). This is not
unexpected, given the reduced number of items in the RST-
PQ-S. Average inter-item correlations were within the rec-
ommended range of .15 � .50 (Briggs & Cheek, 1986; Clark
& Watson, 1995), with exception of the Reward Interest
scale, which fall slightly above (.52). Taken together, these
estimates suggest that the items of the short form are rela-
tively homogeneous, while avoiding unnecessary redundancy
(Robins et al., 2007).

Internal validity and reliability

A six-factor CFA model on the 22 items of the RST-PQ-S,
allowing the correlations among the factors, had adequate
fit: v2(194) ¼ 313.090, p < .001, CFI ¼.921, TLI ¼ .906,
RMSEA ¼.04, 90% CI [.034, .051], SRMR ¼ .057.
Standardized factor loadings are shown in the upper panel
of Table 2. They were all significant (p <.001) and greater
than the .40 criterion suggested by Brown (2006).
Intercorrelations among the six latent factors are reported in
the lower panel of Table 2. As expected, BIS and FFS were
moderately correlated and they showed non-significant or
small, negative relations with the BAS scales. Correlations
among the BAS scales were all positive and statistically sig-
nificant, with the exception of the one between Impulsivity
and Goal-Drive Persistence. This result is consistent with

Table 1. Descriptive statistics and scale correlations of the RST-PQ-S (Study 1).

Scales 1. 2. 3a. 3b. 3c. 3d.

1. FFFS .23� �.10 �.01 .13 �.05
2. BIS �.11 �.17� .03 .10
3. BAS
3a. BAS - Reward Interest .25� .26� .32�
3b. BAS - Goal-Drive Persistence .27� �.06
3c. BAS - Reward Interest .21�
3d. BAS - Impulsivity
M 2.49 2.39 2.61 3.00 3.16 2.25
SD .61 .66 .60 .59 .55 .65
Skewness .04 .06 �.03 �.23 �.36 .20
Kurtosis �.45 �.58 �.10 .10 �.51 �.58
Cronbach’s Alpha .60 .80 .77 .72 .61 .67
Average inter-item correlation .24 .44 .52 .47 .35 .41

Note. Correlations among RST-PQ-S scales were tested for significance according
to the Bonferroni-Holm procedure, which correct for multiple comparisons.�adjusted p < .05.

1We interpreted CFI and TLI values > .90 (Bentler, 1990), RMSEA values < .08
(Browne & Cudeck, 1993), and SRMR values < .06 (Hu & Bentler, 1998) as
indicating an adequate fit.
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U.K. (Corr & Cooper, 2016) and German (Pugnaghi et al.,
2018) data using the full RST-PQ.

Based on CFA model parameters, we estimated omega
reliability coefficients for the six RST-PQ-S factors. One of
the main advantage of using omega rather than alpha for
assessing the reliability of a shortened scale is that omega is
not affected by scale length (Rammstedt & Beierlein, 2014;
for a thorough discussion about properties of omega, as well
as criticisms against alpha, interested readers are referred to
Raykov, 1997, Revelle & Zinbarg, 2009, and Sijtsma, 2009).
Conceptually, omega is similar to alpha: both provide an
empirical estimate of the ratio of the true score variance to
the observed score variance. The two coefficients have the
same metrics and can, therefore, be interpreted by using the
same standards. Results are reported in Table 2 (lower
panel). Coefficients were in the range of .62 (FFFS) � .81
(BIS), thus suggesting adequate levels of internal
consistency.

Construct validity

Table 3 reports Pearson correlations of the RST-PQ-S with
personality measures, age and gender. As expected, FFFS,
BIS and BAS were correlated in meaningful ways with the
Big-5 factors. Both the FFFS and BIS were positively related
to Neuroticism, although the correlation was larger for BIS.
Reward Interest was significantly and positively related to
Extraversion; Goal-Drive Persistence was positively related

to Conscientiousness; Impulsivity was positively related to
Extraversion, and negatively related to Conscientiousness.

As regard the other personality measures, the BIS showed
a large positive correlation with trait anxiety. FFFS, by con-
trast, was more correlated than BIS to fear in all examined
domains, with the exception of social fear, which showed a
stronger positive correlation with BIS. This was expected, as
social ‘fear’ in RST terms is a conflict stimuli and thus
should be related to the BIS and anxiety. Our results parallel
what was found in the original validation study (Corr &
Cooper, 2016) and are consistent with the theory underlying
the construction of the RST-PQ. Finally, gender and age
were only moderately related to the RST-PQ-S scales.
Females scored higher on FFFS and, to a lesser extent, on
BIS and Reward Reactivity. Age was significantly correlated
to BIS, with younger individuals having higher scores than
older adults. These results are broadly in line with those
found in the UK (Corr & Cooper, 2016) and German
(Pugnaghi et al., 2018) samples.

Study 2

After selecting the items of the RST-PQ-S and examining
their psychometric properties in a first sample, we con-
ducted a second, independent, study. The CFA model tested
in Study 1 provided only weak evidence for the psychomet-
ric properties of the instrument, due to potential effects of
capitalization on chance. Therefore, the results needed to be

Table 2. Standardized factor loadings of the RST-PQ-S (CFA in Study 1).

Items F1: FFFS F2: BIS F3: BAS-RI F4: BAS-GDP F5: BAS-RR F6: BAS-Imp

19. I would run quickly if fire alarms in a shopping mall started ringing .42
39. I would instantly freeze if I opened the door to

find a stranger in the house
.58

46. I would leave the park if I saw a group of dogs
running around barking at people

.42

48. I would freeze if I was on a turbulent aircraft .59
58. I would not hold a snake or spider .44
6. I sometime feel “blue” for no good reason .65
43. I often worry about letting down other people .50
49. My behavior is easily interrupted .68
50. It’s difficult to get some things out of my mind .87
57. I often wake up with many thoughts running through my mind .66
14. I regularly try new activities just to see if I enjoy them .74
18. I get carried away by new projects .70
32. I am always finding new and interesting things to do .74
12. I am motivated to be successful in my personal life .76
41. I am very persistent in achieving my goals .74
65. I will actively put plans in place to accomplish goals in my life .55
16. Good news makes me feel over joyed .58
25. I get a special thrill when I am praised for something I’ve done well .55
36. I always celebrate when I accomplish something important .66
27. I sometimes cannot stop myself talking when

I know I should keep my mouth closed
.53

28. I often do risky things without thinking of the consequences .66
38. I find myself doing things on the spur of the moment .73
Factor correlations and omega reliability coefficients 1. 2. 3. 4. 5. 6.
1. FFFS .62
2. BIS .33� .81
3. BAS – RI �.18 �.13 .77
4. BAS – GDP �.07 �.28� .35� .73
5. BAS – RR .16 .01 .38� .39� .63
6. BAS – Imp �.12 .13 .47� �.09 .35� .68

FFFS¼ Fight-Flight-Freeze System; BIS¼ Behavioral Inhibition System; RI¼ Reward Interest; GDP¼Goal-Drive Persistence; RR¼ Reward Reactivity;
Imp¼ Impulsivity. Significant correlations among latent factors (p < .05, Bonferroni–Holm-adjusted) are marked with asterisks. Reliability coefficients
(McDonald’s omega) are reported on the main diagonal of the correlation matrix.
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cross-validated with independent data. We expected to repli-
cate the six-factor structure observed in the first study.

Moreover, we further assessed the internal consistency of
scale scores and examined their correlations with Carver and
White (1994) BIS/BAS Scale, the most widely used RST meas-
ure. We expected to replicate the pattern of correlations found
in the original validation study (Corr & Cooper, 2016).
Accordingly, the BAS dimensions were expected to be positively
related to one other. In accordance with revised RST (Corr,
2008), we expected that BAS Drive, which concerns the persist-
ence in the pursuit of desired goals, would show the highest
correlation with Goal-Drive Persistence. We expected that BAS
Reward Responsiveness, which reflects a positive response to the
occurrence of reward, would show the highest correlation with
Reward Reactivity. Finally, we expected that BAS Fun-Seeking,
which concerns the desire for new rewards and the willingness
to approach them on the spur of the moment, would show the
highest correlation with Impulsivity. Furthermore, we expected
that Carver and White BIS scale would be positively related
with RST-PQ-S BIS and, to a lesser extent, with FFFS.

It should be acknowledged, however, that Carver and
White (1994) scales were based on Gray’s (1987) original the-
ory. Moreover, they were designed to assess BIS and BAS,
but not FFFS. Since the theory has undergone important the-
oretical revisions (McNaughton & Corr, 2004), researchers
have explored the possibility to obtain proxy measures of
revised RST, by adapting Carver and White (1994) BIS/BAS
scales (e.g., Corr & McNaughton, 2008; Johnson et al., 2003;
Poythress et al., 2008). Among others, Heym et al. (2008)
provided support for a model that distinguishes two factors
within the original BIS scale, by separating items conceptually
related to anxiety (BIS) from items that appear to tap fear
(FFFS). We examined correlations of RST-PQ-S also with this
alternative model, referred to as Heym et al. (2008) model.

Materials and methods

Participants and procedures

The study was part of a larger project on personality assess-
ment that was conducted at the University of Rome (Italy).

Three hundred and forty psychology students (64% females,
Mage ¼ 27.48, SD ¼ 12.72) completed online a self-report
questionnaire that included the RST-PQ-S, Carver and
White BIS/BAS scales and other measures not relevant to
this study. Each respondent was informed about the aim of
the study and signed a consent form. Participation was vol-
untary, with no compensation.

Measures

Respondents completed the 22 items of the short-form
developed in Study 1, and the Carver and White (1994) BIS/
BAS Scales, a 20-item instrument to assess dispositional BIS
and BAS sensitivities. We used the Italian adaptation of the
instrument (Leone et al., 2002). Seven items were originally
designed to measure BIS (e.g., “I feel worried when I think I
have done poorly on something”). According to Heym et al.
(2008), these items can be split into BIS (4 item – e.g., “I
feel worried when I think I have done poorly on something”)
and FFFS (3 item – e.g., “Even if something bad is about to
happen, I rarely experience fear or nervousness”).

Thirteen items were designed to assess BAS, which com-
prises three subscales: Drive (4 items – e.g., “I go out of my
way to get things I want”), Fun-Seeking (4 items - “I crave
excitement and new experiences”), and Reward
Responsiveness (5 items - “When good things happen to me,
it affects me strongly”). All items are on a 4-point Likert
scale, ranging from strongly disagree to strongly agree.
Cronbach’s reliability coefficients in the present sample were
.85 for the original BIS scale, .73 and .74 for the BIS and
FFFS scales adapted to reflect the revised theory (Heym
et al., 2008), .77 for Drive, .79 for Fun-Seeking, and .85 for
Reward Responsiveness.

Results and discussion

Preliminary results

The vast majority of participants (98%, n¼ 332) provided
complete data for the RST-PQ-S. Based on Mahalanobis dis-
tance, two outliers (p < .001) were identified and excluded

Table 3. Correlations between the RST-PQ-S and personality measures (Study 1).

RST-PQ-S factors

FFFS BIS BAS-Reward Interest BAS-Goal-Drive-Persistence BAS-Reward Reactivity BAS-Impulsivity

Five-factor model
Extraversion �.04 �.13 .27� .19 .24 .27�
Agreeableness .07 .05 .17 �.01 .16 .09
Conscientiousness .07 �.23 �.09 .32� .14 �.32�
Neuroticism .33� .67� �.10 �.10 .11 .12
Openness �.09 .08 .20 .06 .07 .21

STAI
Trait Anxiety .18 .75� �.03 �.24 �.12 .20

Fear Survey Schedule
Tissue fear .53� .25 �.08 �.09 .06 �.02
Social fear .33� .59� .02 �.16 �.09 .09
Agoraphobia .43� .35� �.14 �.13 �.05 �.02
Sex fear .36� .13 �.14 �.10 �.13 �.11
Animal fear .54� .39� .06 �.08 .17 .12

Age �.07 �.31� .05 .04 �.13 �.05
Gender �.34� �.20� .03 �.08 �.17� .06

Note. � p < .05, Bonferroni–Holm adjusted.
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from further analysis. Univariate skewness and kurtosis were
in the range �.97 to .82 and �1.34 to .81, respectively.
Mardia’s test for multivariate kurtosis (z¼ 2.01, p < .05)
suggests that the normality assumption was only
mildly violated.

Internal validity and reliability

The six-factor model yielded close to acceptable fit on all
criteria except for the TLI, which was slightly below the rec-
ommended threshold of .90: v2(194) ¼ 357.45, p <.001, CFI
¼ .909, TLI ¼ .892, RMSEA¼.050 (.042, .058), SRMR ¼
.057. Standardized loadings ranged from .40 to .85, provid-
ing support for the convergent validity of the scales. The full
list of factor loadings and intercorrelations among factors
are available in the Online Supplementary material (Table
S3). Findings substantially replicated the pattern found in
Study 1. McDonald’s omega coefficients were .63 for FFFS,
.82 for BIS, .79 for Reward Interest, .74 for Goal-Drive
Persistence, .64 for Reward Reactivity, and .68 for
Impulsivity. This indicates acceptable to high levels of
internal consistency for the RST-PQ-S scale scores in the
present sample.

Correlations with Carver and White’s BIS/BAS
original model

Table 4 reports zero-order Pearson’s correlations between
the RST-PQ-S and Carver and White (1994) BIS/BAS scales.
As shown, the two BIS scales correlated highly. The FFFS
also correlated, although less strongly, with Carver and
White BIS. The BAS scales were all positively correlated
with each other, except for Goal-Drive Persistence and Fun-
Seeking. Since Carver and White BAS scales (Drive, Reward
Responsiveness and Fun-Seeking) were substantially corre-
lated (with coefficients in the range of .45–.55), we also
examined their pattern of partial correlations with the RST-
PQ-S BAS. Results are shown in the parentheses of Table 4.
We found that Goal-Drive Persistence was mostly related to
BAS Drive, Reward Reactivity was mostly related to BAS
Reward Responsiveness, and Impulsivity was mostly related
to BAS Fun-Seeking. This result aligns with revised RTS and
provides empirical support to Corr’s (2008) theoretical con-
ceptualization of the four RST-PQ BAS components.

To compare the observed pattern of zero-order correla-
tions with the one reported in the original validation study

(Corr & Cooper, 2016, Study 4, n¼ 362), we calculated
Cohen’s q for each pair of corresponding correlations. This
is an effect size measure of the difference between two cor-
relations. Cohen’s (1987) recommended benchmarks for q
values are: <.1¼ no effect; .1 to .3¼ small effect; .3 to
.5¼medium effect; >.5¼ large effect. The differences we
observed were negligible to small: the q’s were in the range
.00 � .24 (M ¼ .10, SD ¼ .07). We can, therefore, conclude
that the short and full and scale showed a similar pattern of
correlations with Carver and White’s BIS/BAS scales.

Correlations with Heym et al. model

As reported in Table 4, both the RST-PQ FFFS and BIS
scales correlated in similar ways with Heym et al. (2008) BIS
and FFFS scales. Correlations between homologous dimen-
sions (e.g., between the two BIS scales) were higher than
correlations between heterologous scales (e.g., between the
RST-PQ-S BIS and Heym et al. FFFS). Differences, however,
were negligible. Thus, Heym et al. (2008) adapted version of
Carver and White’s BIS/BAS scales seems to capture only
partially the distinction between FFFS and BIS, as concep-
tualized in the revised RST. In this regard, it should be
noted that Heym et al. (2008) model provides only a proxy
measure for the revised RST. Carver and White’s scales,
indeed, were theoretically conceived to assess BIS and BAS
only. Moreover, several authors have raised concerns about
the psychometric properties of the 3-item scale for the
assessment of FFFS (e.g., Beck et al., 2009; Dissabandara
et al., 2012; Maack & Ebesutani, 2018). Further studies are
needed to confirm this result in other samples, using both
the short and full version of the RST-PQ.

Study 3

The aims of this two-wave longitudinal study were threefold.
First, we assessed the reliability of the RST-PQ-S in terms of
temporal stability, through test-retest correlations. This is a
recommended procedure for assessing the reliability of
shortened scales (e.g., Rammstedt & Beierlein, 2014).
Second, we assessed the degree to which the short and the
full forms of the RST-PQ share similar psychometric proper-
ties – this is a critical issue in the process of short scales
construction (e.g., Heene et al., 2014; Smith et al., 2000;
Ziegler et al., 2014). Specifically, we examined the degree of
overlap between the two forms, and compared their

Table 4. Correlations between the RST-PQ-S and BIS/BAS scales (Study 2).

RST-PQ-S factors

FFFS BIS BAS-Reward Interest BAS-Goal-Drive Persistence BAS-Reward Reactivity BAS-Impulsivity

BIS/BAS scales
BIS – original Carver and White’s (1994) scale .48� .68� �.07 .02 .18� �.05
BIS – revised Heym et al. (2008) scale .44� .65� �.04 .03 .18� �.04
FFFS – revised Heym et al. (2008) scale .48� .64� �.10 .00 .16 �.04
BAS: Drive .05 �.07 .38� (.11) .55� (.47�) .33� (.05) .35� (.11)
BAS: Reward Responsiveness .17� .11 .31� (.06) .44� (.27�) .54� (.46�) .23� (-.04)
BAS: Fun-Seeking �.11 .04 .49� (.34��) .15 (-.27�) .25� (-.02) .50� (.39�)

Note. � p < .05, Bonferroni–Holm-adjusted. Coefficients outside the parenthesis represent bivariate (zero-order) correlations. Coefficients in parentheses are par-
tial correlations controlling for Carver and White (1994) BAS subscales.
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criterion validity with regard to a measure of test anxiety,
namely the disposition to experience concern about one’s
own performance in evaluative settings (Schwarzer et al.,
1987; Zeidner, 1998). Two main manifestations of test anx-
iety have been identified (Sarason, 1961), commonly referred
to as emotionality (i.e., heightened physiological activity),
and worry (i.e., self-deprecating ruminations). Given the tar-
get population of the present study (university students),
this appears a relevant criterion for assessing the concurrent
validity of the RST-PQ-S. While there is preliminary evi-
dence to suggest that test anxiety is related to sensitivity to
punishment (Hagopian & Ollendick, 1994), the present
study is the first to test this relation within the revised RST.
We expected that, among the RST-PQ scales, test anxiety
would be mostly related to BIS. According to the theory
(Corr, 2008), this defensive system is activated by conflict or
uncertainty, such as when there is an approach-avoidance
situation. This is the case of academic settings, where stu-
dents must approach a situation that presents signals of
both reward (obtaining high grades) and punishment (emo-
tional distress). Test anxiety should be unrelated or weakly
related to the other defensive system, the FFFS, which is
mediated by fear, not anxiety. Moreover, the FFFS is acti-
vated when there is no motivation to approach aversive
stimuli that can be avoided (Gray & McNaughton, 2000).
This does not describe what typically happens in academic
settings. Finally, test anxiety was expected to be unrelated
with BAS.

Third, a Latent State-Trait analysis was applied with the
aim of estimating: (a) the reliability of the RST-PQ-S at the
item-level; and (b) the extent to which the reliable source of
variance in items responses reflect stable individual differen-
ces and systematic effects of the situation. In this regard, we
expected a substantial degree of trait variance, in line with
the assumption that RST constructs reflect sources of vari-
ation in neuropsychological systems that are stable over
time (Corr, 2008; Pickering & Corr, 2008).

Materials and methods

Participants and procedures

Three hundred and seventeen university students (72%
females, Mage ¼ 21.28, SD ¼ 3.30) completed online the 65
items of the full RST-PQ and a self-report measure of test-
anxiety. Respondents were part of a larger project on per-
sonality assessment that was conducted at the University of
Rome (Italy). The sample included two cohorts, comprising
respectively 134 (78% females, Mage ¼ 21.43, SD ¼ 3.97)
and 183 (68% females, Mage ¼ 21.29, SD ¼ 2.89) university
students attending the same course in two subsequent
semesters. The two cohorts have similar distribution with
respect to age, t (315) ¼ .35, p ¼ .73, and gender, v2(1) ¼
3.72, p ¼ .05, standardized residuals in the range �1.2 to
1.1. Overall, 75% of the sample (n¼ 238) completed the 22
items of the short form four weeks later. Students earned
course credit in exchange for participation.

Measures

Respondents completed the full length version of the RST-
PQ at Time 1, and the short-form at Time 2. Test anxiety
was also assessed at Time 1, through the Test Anxiety
Inventory (TAI, Spielberger, 1980). The TAI is a 20-item
scale designed to measure individual differences in worry
and emotionality, the two main dimensions of test anxiety
(Liebert & Morris, 1967). The Worry subscale (8 items)
refers to a cognitive component that includes intrusive and
ruminative thoughts related to the consequences of failure.
The Emotionality subscale (8 items) concerns affective and
physiological reactions, such as tension and heart rate,
which are experienced by the individual in the evalu-
ative situation.

We used an Italian adaptation of the scale, that was pre-
pared by employing a back-translation procedure (such as
that described for the RST-PQ in Study 1). For each item,
respondents were asked to report how frequently they
experience specific symptoms of anxiety before, during, and
after examinations, on a 4-point Likert scale (from almost
never to almost always). Examples of items include:
“Thoughts of doing poorly interfere with my concentration on
tests’ (Worry), and “During tests I feel very tense”
(Emotionality). Cronbach’s reliability coefficients in the pre-
sent sample were .89 for Worry, and .92 for Emotionality.

Results and discussion

Preliminary results

Participants with complete data on the RST-PQ-S were
99.3% at Time 1, and 99.2% at Time 2. Via the Mahalanobis
distance, two multivariate outliers (p < .001) were identified
and excluded from subsequent analyses. Univariate skewness
ranged from �.70 to .71 at Time 1, and from �.57 to .58 at
Time 2. Univariate kurtosis ranged from �1.17 to .40 at
Time 1, and from �.98 to .13 at Time 2. Mardia’s test for
multivariate kurtosis was significant at Time 2 (z¼ 7.30, p <
.001), but not at Time 1 (z¼ 1.44, p ¼ .15).

Internal validity and reliability

The six-factor CFA model was estimated at Time 1 because
the available sample is larger. The model yielded adequate
fit: v2(194) ¼ 297.09, p <.001, CFI ¼ .920, TLI ¼ .905,
RMSEA ¼ .043 (.033, .052), SRMR ¼ .059. Standardized
loadings were in the range .39 � .78. Table 5 (left panel)
reports omega reliability coefficients and test-retest correla-
tions. Omegas ranged from .60 (FFFS) to .79 (BIS). Four-
week test-retest reliability coefficients ranged from .67
(Reward Reactivity) to .82 (BIS). These findings suggest
acceptable to good levels of reliability, both in terms of
internal consistency and temporal stability.

Overlap with the extended RST-PQ

To assess the degree of overlap between the short (s) and
the full (f) scale, we first calculated Pearson’s correlations
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between the two forms at the first measurement occasion
(i.e., rf1s1). Coefficients for the six scales were all � .84 (M
¼ .89; SD ¼ .04). This appears to suggest a large amount of
overlapping variance between the short and full versions.
We should consider, however, that correlations might be
overestimated, since part of the items are included in both
forms (Smith et al., 2000).

Following the guidelines provided by Smith et al. (2000),
a more conservative estimation was obtained by calculating
the correlations between the full form measured at Time 1
and the short form measured at Time 2 (i.e., rf1s2). Results
are reported in the right panel of Table 5. Since these corre-
lations are affected by measurement error, we compared
them with test-retest reliability of the short scale (i.e., rs1s2),
which provide an upper limit for rf1s2: the smaller the differ-
ence between rf1s2 and rs1s2, the higher the overlap between
the short- and the full-length scales.

As can observed in Table 5, correlations between the full-
length scale at Time 1 and the short form at Time 2 were
only marginally different from test-retest correlations:
Cohen’s q for the six scales ranged from .03 to .20 (M ¼
.10; SD ¼ .06). Therefore, we can conclude that there is
adequate overlapping variance in the present sample
between the two forms.

Criterion validity

The criterion validity of the RST-PQ-S was assessed by
examining its relationship with students’ feelings of anxiety.
Two multiple regressions were conducted, including the six
scale scores of the RST-PQ-S at Time 1 as predictors of
Worry and Emotionality, respectively. Results, are shown in
the left panel of Table 6. The BIS showed a significant rela-
tion to the cognitive component of test anxiety, whose man-
ifestations are similar to those related to variations in the
BIS functioning (e.g., worry, repetitive thoughts, anxious
rumination; Pickering & Corr, 2008). The added contribu-
tion of FFFS to worry, by contrast, was not statistically sig-
nificant. These results are consistent with the conceptual
basis of revised RST, which views anxiety and fear as dis-
tinct aspects of defensive behavior (DeYoung, 2010; Gray &
McNaughton, 2000).

Both the BIS and FFFS were significantly related to the
emotional component of test anxiety. This is likely due to
the difficulty in disentangling the physiological reactions
that accompany anxiety (e.g. increased heart rate, sweating)

from those reflecting FFFS-mediated fear (Gray &
McNaughton, 2000; Smilie et al., 2006). The BIS, however,
made the largest unique contribution to the explanation of
emotionality. This confirmed the prediction, providing fur-
ther support for the revised RST. The BAS scales were unre-
lated to both components of test anxiety Taken together, the
six scales of the RST-PQ-S accounted for 24% of the vari-
ance in Worry, and 29% in Emotionality.

To compare the criterion validity of the short form with
that of the full version, the same analysis was replicated by
using the full RST-PQ at Time 1 (Table 6, right panel). The
pattern of relationship was similar to the one observed for
the short form. Cumulatively, the six scales of the full RST-
PQ accounted for a higher proportion of variance (30% in
Worry, 38% in Emotionality) with respect to the RST-PQ-S
scales. However, the expected relation between BIS and test
anxiety was substantially the same for the two forms. In
sum, although the amount of explained variance was higher
for the full RST-PQ, the construct-relevant variance (i.e., the
variance shared with constructs the scale is intended to
measure) was substantially equivalent for the length and the
short form.

Latent state-trait analysis

As a next step, we adopted the Latent State-Trait (LST)
framework (Steyer et al., 1992) with the aim of investigating
the extent to which scores on the RST-PQ-S items are due
to dispositional rather than situational factors. Specifically,
we adopted the Indicator-specific Trait (IT) factor model
(Eid, 1996). In the IT approach, each item loads on two
latent variables: (1) a trait factor, which reflect dispositional
(stable) interindividual differences; and (2) a latent state
residual factor, which reflects intraindividual differences
between occasions of measurement due to the situation.
Trait factors were allowed to correlate, whereas the latent
state residual factors were assumed to be uncorrelated.

This approach has been preferred to other LST models,
since it has shown to perform well under different condi-
tions, and does not require the identification of a specific
reference indicator, as in the case of the M � 1 model (see
Geiser & Lockhart, 2012). Given the available size of the
sample, we tested two separate models, one for the two
defensive factors (FFFS/BIS), and one for the BAS. In order
to increase the ratio between estimated parameters and
number of cases, factor loadings were all fixed to 1.

Table 6. Standardized regression weights and proportion of variance
accounted in the Test Anxiety Inventory for the full- and the short-length RST-
PQ (Study 3).

RST-PQ-S RST-PQ full

Worry Emotionality Worry Emotionality

FFFS .10 .26� .13 .31�
BIS .45� .38� .46� .38�
BAS-Reward Interest .03 �.09 .02 �.08
BAS- Goal Drive-Persistence �.07 .04 �.08 .08
BAS-Reward Reactivity .08 .09 .07 .04
BAS-Impulsivity .02 �.08 .05 �.09
R2 .24 .29 .30 .38

Note. � p < .05.

Table 5. Reliability of the RST-PQ-S and overlap with the full-length scale
(Study 3).

Reliability of the RST-PQ-S Correlation with
the RST-PQ

u rs1s2 rf1s2
FFFS .60 .79 .76
BIS .79 .82 .78
BAS-Reward Interest .77 .70 .65
BAS- Goal Drive-Persistence .70 .81 .78
BAS-Reward Reactivity .65 .67 .65
BAS-Impulsivity .65 .75 .65

Note. u ¼ omega reliability coefficient; r¼ Pearson correlation coefficient;
s1¼ short scale at T1; s2¼ short scale at T2; f1¼ full scale at T1.
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Model fit was adequate for both FFFS/BIS, v2(131)
¼158.90, p ¼ .05, CFI ¼ .985, TLI ¼ .979, RMSEA ¼ .026
(.002, .039), SRMR ¼ .036, and BAS, v2(190) ¼ 211.11, p
¼.14, CFI ¼ .991, TLI ¼ .987, RMSEA ¼ .019 (.000, .032),
SRMR ¼ .035. Estimated model parameters have been used
to decompose the total variability of each item into three
components: Consistency (Con), which reflects the effect of
stable trait factors; occasion specificity (OSpe), which reflects
the effect of the situation; and random error variance (Eid &
Diener, 2004). Reliability coefficients at the item-level, which
reflects individual differences that are due to reliable sources
of variance, can be obtained by taking the sum of the Con
and OSpe coefficients (Geiser & Lockhart, 2012).

Results showed that the trait component of variance was
substantially larger than the state component. Within each
scale, the proportion of reliable variance due to trait and
state components averaged, respectively: .68 and .03 for
FFFS; .64 and .03 for BIS; .63 and .11 for Reward Interest;
.71 and .03 for Goal-Drive Persistence; .57 and .07 for
Reward Reactivity; and .61 and .03 for Impulsivity.
Reliability coefficients were in the range .62–.78 for FFFS,
.63–.71 for BIS, .71–.79 for Reward Interest, .71–.78 for
Goal-Drive Persistence, .61–.67 for Reward Reactivity, and
.58–.69 for Impulsivity. Results of the decomposition of vari-
ance at the item-level are detailed in the Online
Supplementary material (Table S4).

Conclusions

Our research aimed to develop and validate a shortened
Italian version of the RST-PQ (Corr & Cooper, 2016), a self-
report scale for the assessment of the constructs postulated
by revised RST (Corr, 2008). The items of the short form
were selected from the original, full version. The short form
is more parsimonious with respect to the original RST-PQ,
in that it has a limited number of items (from three to five
for each dimension), while maintaining similar psychometric
properties with respect to the full version.

Confirmatory factor analysis in three independent sam-
ples supported the expected six-factor structure, comprising
FFFS, BIS, and four BAS components (Reward Interest,
Goal-Drive Persistence, Reward Reactivity, and Impulsivity).
The six factors showed adequate levels of internal consist-
ency throughout the studies, although omega coefficients
were less than optimal for the FFFS, reward reactivity, and
impulsivity scales, falling in the range of .60 � .70. It should
be noted, however, that the overarching goal of the item
selection procedure was not to maximize statistical criteria,
such as items homogeneity or model fit. The primary inter-
est, by contrast, was to retain the content validity of the ori-
ginal instrument. In this regard, we found a substantial
overlap between the short and the full version, as revealed
by high correlations between the corresponding scales, as
well as by similar pattern and strength of association with
several personality measures.

Finally, LST models suggested that the items of the RST-
PQ-S mostly captures stable interindividual differences,
showing moderate fluctuations across situations. This is the

first study to assess state and trait components of RST con-
structs. These represent fundamental levels of description in
the revised theory (Corr & McNaughton, 2008). Examining
the behavioral and emotional correlates of FFFS, BIS and
BAS at both state and traits levels may represents an import-
ant area for future investigations.

Taken together, results from three studies indicate that
the RST-PQ-S represents an efficient, valid and reliable
measure of RST constructs that can be fruitfully used in sev-
eral contexts, such as health-related surveys or clinical
research, where test length can be an issue. Of course, the
short form is not intended to replace the original, full ver-
sion. Due to its higher reliability, the 65-item RST-PQ is
more appropriate for using in individual assessment, such as
in applied settings, where test scores can have consequences
for individuals.

There are some limitations in our research. First,
respondents were recruited using convenience sampling.
Second, the criterion validity of the RST-PQ-S was limited
to a single construct (i.e., test anxiety). Future studies should
examine the criterion validity of the short form with regard
to multiple outcome measures, possibly in larger and repre-
sentative samples. A further potential limitation of the study
is that the items of the scale had to be translated into
Italian, and we did not have the possibility to test its equiva-
lence with the original, English version. Further studies
should test the measurement invariance of the short form
across countries and languages. In sum, although much has
still to be done to complete the validation process of the
RST-PQ-S, we believe that this measure has the potential to
be used to good effect in future studies, enhancing the
applicability of revised RST theory in empirical research.

Data availability statement

The data that support the findings of this study are available from the
corresponding author upon reasonable request.
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