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We examined the utility of revised Reinforcement Sensitivity Theory (r-RST) in comparison with original
Reinforcement Sensitivity Theory (o-RST) in further understanding psychopathology and well-being. In
line with theory, we found o-BIS to be a non-specific predictor of anxiety and stress whereas r-BIS and
r-FFFS scales were predictors of anxiety and stress. Consistent with the joint systems hypothesis, depres-
sion was associated with r-BIS, but only when r-BAS was low. The r-BAS, low o-BIS and low r-Freeze were
the only predictors of psychological well-being. These findings suggest that r-BAS as we measured it
reflects more functional approach behaviour than measures of o-BAS. Further, while o-BIS appears to
be associated with broad negative affective states, the parsing of r-BIS from fear potentially provides
r-RST with a more refined understanding of psychopathology and reduced well-being.

� 2012 Elsevier Ltd. All rights reserved.
1. Introduction

Reinforcement Sensitivity Theory originally proposed by Jeffrey
Gray in 1970 (o-RST; Gray, 1970) and, to a lesser extent, its revision
in 2000 (r-RST; Gray & McNaughton, 2000) have been used to help
explain individual differences in human functioning. In o-RST, the
Behavioural Activating System (o-BAS) acts as a motivational sys-
tem sensitive to signals of reward that lead to positive emotions
and approach behaviour. The Behavioural Inhibition System
(o-BIS) is sensitive to signals of punishment and is associated with
anxiety, fear and avoidance behaviour. A major departure of r-RST
from o-RST is the parsing of o-BIS into two separate neurological
and conceptual systems–a Fight, Flight, Freeze System (r-FFFS),
which detects threat and punishment and elicits the subjective
experience of fear, and r-BIS which is concerned with conflict
detection and resolution and elicits anxiety.

RST has been applied to the study of problematic behaviours,
such as substance abuse, eating disorders, pathological gambling,
depression and anxiety disorders (Bijttebier, Beck, Claes, &
Vandereycken, 2009), as well as functional behaviours, including
work performance (Izadikhah, Jackson, & Loxton, 2010). Most
research has been from the perspective of o-RST, given the lack
of valid and reliable measures of the r-RST constructs.
ll rights reserved.
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nett).
Attempts to use existing o-RST scales as proxy measures of r-RST
by separating fear and anxiety items into separate measures of r-BIS
and r-FFFS (e.g., Heym, Ferguson, & Lawrence, 2008) have been crit-
icised on the grounds that existing measures of o-BIS lack sufficient
items assessing fear and anxiety and no items reflecting the cautious
approach component of o-BIS (Dissabandara, Loxton, Dias, Daglish,
& Stadlin, 2012). A further potential problem is that the word ‘‘anx-
iety’’ as understood in the English language might be different from
more constrained definitions such as employed by White and Depue
(1999). Thus, simply dividing items into those seemingly related to
fear and anxiety would not provide good measurement of the under-
lying constructs. Jackson (2009) presented scales designed to mea-
sure the five systems of r-RST (known as the Jackson 5, or J5), thus
providing a means of investigating the relationship between per-
sonality and behaviour from an r-RST perspective. In the J5, r-BAS
is a single scale associated with generally functional reward seeking
behaviour, r-BIS is associated with social anxiety in line with the
perspective taken by White and Depue (1999) and r-FFS comprises
of three scales r-Fight (defensive aggression), r-Flight and r-Freez-
ing. The aim of the present study is to investigate psychopathology
(anxiety and depression) and well-being from the perspective of
both o-RST and r-RST (as measured by the J5).
1.1. RST and anxiety

We used the Depression, Anxiety and Stress Scale (DASS;
Lovibond & Lovibond, 1995) as a measure of psychopathology.
The DASS does not distinguish anxiety and fear as conceptualised
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in r-RST, with several of the ‘‘anxiety’’ items on this scale including
symptoms of fear or panic (e.g., ‘I was worried about situations in
which I might panic and make a fool of myself’) and several
‘‘Stress’’ items including symptoms of anxiety (e.g., ‘I found it diffi-
cult to relax’). Given this mixture of anxiety and fear items it seems
likely that a measure of o-BIS would be more strongly associated
with the DASS Anxiety and Stress scales than the J5 measure of
r-BIS which assesses conflict and anxiety in terms of the evaluation
of personal adequacy during social interactions (White & Depue,
1999). This suggests:

Hypothesis 1. The o-BIS will show a stronger positive correlation
with the Stress and Anxiety sub-scales of the DASS than the r-BIS.

Support for H1 would confirm how fear and anxiety are gener-
ally confounded in both our understanding of o-RST and anxiety
and stress, rather than suggest that o-RST is a superior model to
r-RST.

1.2. RST and depression

As high BAS sensitivity is associated with positive affect and low
BAS sensitivity with dejected emotions, the approach system may
play an important role in the aetiology of depression (Trew, 2011).
At the behavioural level, Trew (2011) suggested low BAS activity
leads to approach deficits and thus a reduction in positive reward-
ing experiences. Indeed, mildly depressed individuals show a
reduction in exercise and social activities, have lower expectations
of rewarding experiences, and experience potentially rewarding
experiences as less rewarding (Hopko, Lejuez, Ruggiero, & Eifert,
2003; Jones & Day, 2008). Lower BAS functioning has predicted
slower recovery from depressive episodes and less clinical
improvement at follow-up (Kasch, Rottenberg, Arnow, & Gotlib,
2002; McFarland, Shankman, Tenke, Bruder, & Klein, 2006).

The avoidance system may also play a role in depression. While
at least two studies have failed to find an association between the
o-BIS scale and positive affect Carver & White, 1994; Heubeck, Wil-
kinson, & Cologon, 1998), Campbell-Sills, Liverant, and Brown
(2004) found that in a clinical sample, patients high in o-BIS re-
ported less positive affect. Pinto-Meza et al. (2006) found people
suffering from a major depressive disorder reported low o-BAS
and high o-BIS. These results are consistent with the joint subsys-
tems hypothesis (Corr, 2002) that conceptualises the r-RST systems
as a dynamically interacting network in which the behavioural
output of each of the motivational systems is determined by an
interaction between the systems. For example, FFFS activity in-
cludes inhibitory output to the BAS, reducing overall BAS output
(Smillie, Pickering, & Jackson, 2006b). It is possible that high r-
BIS/r-FFFS activity may lower r-BAS output (resulting in reduced
positive emotionality), exacerbating the depressive symptoms to
a clinically significant level. The above leads to the following
hypotheses in relation to depression:

Hypothesis 2. o-BAS and r-BAS will be negatively correlated with
depression and o-BIS and r-BIS will be positively correlated with
depression.
Hypothesis 3. r-BIS will moderate the relationship between r-BAS
activity and depression, specifically, clinically significant levels of
depression will be reported when r-BAS activity is low, but only
if r-BIS is at least moderately high.
1.3. RST and well-being

While the relationship between personality and well-being
has received relatively little attention, it is widely agreed that
activation of the o-BAS is associated with positive affective well-
being (Carver & White, 1994; Erdle & Rushton, 2010) and happi-
ness (Jorm et al., 1999). However, how BAS operates to influence
personality is uncertain (see Pickering & Smillie, 2008). One con-
ceptualisation, common in measures of o-BAS, is that BAS activa-
tion influences a number of traits, including novelty seeking, rash
impuslivity and reward dependence (Pickering & Smillie, 2008).
In the development of the J5, Jackson (2009) argued that an r-BAS
scale should primarily measure functional approach behaviour, as
rash approach behaviour may reflect activity at the cortical level
rather than BAS functioning (Dawe & Loxton, 2004; Gullo & Dawe,
2008; Smillie & Jackson, 2006; Smillie, Jackson, & Dalgleish, 2006a).
This suggests that r-BAS, as measured by the J5, is more likely than
o-BAS to be associated with wellbeing (Smillie & Jackson, 2005;
Smillie & Jackson, 2006).

While the role of personality as an influence on affective well-
being is quite strong, there is only weak support for personality
variables directly influencing cognitive well-being. Cognitive
well-being, as a general rating of life satisfaction, is likely to be
influenced by factors other than personality (Ryff & Keyes,
1995). Jovanovic (2011) found a relationship between personality
variables (activity, low neuroticism) and affective well-being, but
not cognitive aspects of well-being when affective well-being was
partialled. Erdle and Rushton (2010) found self-esteem (an index
of cognitive well-being) showed only a small-moderate positive
correlation with o-BAS and a negative correlation with o-BIS
(r � .25). Desiardins, Zelenski, and Coplan (2008) found Diener’s
Satisfaction With Life Scale to be negatively correlated with o-
BIS (�.33) but uncorrelated with o-BAS. This leads to the follow-
ing hypotheses:

Hypothesis 4. o-BAS will be less strongly correlated with well-
being than r-BAS.
Hypothesis 5. r-BAS will be positively correlated with measures of
well-being and r-BIS/r-FFFS will be negatively correlated with
measures of well-being.
Hypothesis 6. r-RST measures will show a stronger correlation
with measures of affective well-being than cognitive well-being.
2. Methods

2.1. Participants

Participants from two related studies were included in the anal-
ysis. The first sample comprised 174, the second 167 undergradu-
ate students. In both samples 76% of participants were female, with
a mean age of 19.7 (range 16–45 years). The majority (60%) were
Caucasian, 28% Asian, and 12% ‘other’ ethnicity. Participants re-
ceived course credit.
3. Measures

3.1. r-RST

The J5 (Jackson, 2009) is a 30-item scale measuring r-BAS, r-
BIS, r-Fight, r-Flight and r-Freeze, as described above. Items are
scored on a 5-point Likert scale from 1 (completely disagree) to
5 (completely agree) with higher scores reflecting higher activity
of the motivational systems. The internal consistency of the scales
in this study were; r-BAS (a = .80), r-BIS (a = .70), r-Fight (a = .75),
r-Flight (a = .62) and r-Freezing (a = .61). Other studies have re-
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ported higher levels of alpha on r-Flight and r-Freezing (e.g. Jack-
son, 2009).

3.2. o-RST

The Sensitivity to Punishment and Sensitivity to Reward
Questionnaire (SPSRQ; Torrubia, Avila, Molto, & Caseras, 2001)
comprises the Sensitivity to Punishment (SP) and Sensitivity to
Reward (SR) scales. Based on o-RST, the SP scale assesses
responses to ambiguous situations that contain elements of re-
ward and threat as well as avoidance of threat potential. Higher
scores reflect higher sensitivity. The internal reliability of the
scales in the present study were: o-BAS (a = .84) and o-BIS
(a = .74).

3.3. Psychopathology

The Depression, Anxiety and Stress Scale (DASS; Lovibond &
Lovibond, 1995) includes a depression scale measuring dysphoria,
hopelessness, anhedonia; an anxiety scale measuring the subjec-
tive experience of anxious affect; and a stress scale measuring dif-
ficulty nervous arousal, and agitation. Higher scores reflect higher
levels of psychological distress. The internal reliability of the scales
in the present study were: depression (a = .86), anxiety (a = .75),
and stress (a = .83).

3.4. Affect

The Positive and Negative Affect Scale (PANAS; Watson, Clark, &
Tellegen, 1988) was used as a measure of affective well-being. Par-
ticipants rated five positive (e.g. excited, alert) and five negative
(e.g., nervous, scared) emotions on a 5-point rating scale. The inter-
nal reliability of the scales were: PANAS-positive (a = .70) and PA-
NAS-negative (a = .76).

3.5. Psychological and social well-being

The Mental Health Continuum-Short Form (MHC; Keyes,
2002) is a 14-item 5-point Likert scale developed to measure
affective well-being (positive affect), psychological well-being
(e.g., self-acceptance, purpose in life) and social well-being
(thriving in social relationships). Higher scores reflect greater
well-being.

3.6. Life satisfaction

The Satisfaction With Life Scale (SWL; Diener, Emmons, Larsen,
& Griffin, 1985) was included as an index of cognitive well-being.
The SWL consists of five general statements (e.g. ‘‘I am satisfied
with my life’’). The internal reliability in the present study was
a = .91.

3.7. Hope

The Hope Scale (Snyder et al., 1991) assesses participants’ sense
of successful determination of past and future goals and was in-
cluded as a further index of cognitive well-being. The internal reli-
ability was a = .77.
1 Tests for potential interaction were also performed on the SP and SR scales. There
was no significant interaction between these measures of o-RST on depression.
4. Procedure

Online questionnaires were completed in university research
laboratories under supervision. Only participants in the second
sample completed the wellbeing measures.
5. Results and discussion

5.1. Associations between r-RST and o-RST

Table 1 presents the descriptive statistics and correlations be-
tween the J5 and the SPSRQ. r-BAS correlated positively, albeit
weakly with SR and negatively with SP. These results are consistent
with the idea that the J5 r-BAS measures functional approach while
the o-BAS measure includes items reflecting failure of behavioural
inhibition (e.g., ‘when you start to play with a slot machine, is it often
difficult for you to stop?’). Similar to Jackson (2009), r-BIS correlated
with SP and also with r-BAS and r-Fight. Further, although a small
positive association was found by Jackson (2009), in the current
sample there was a small negative correlation between r-BIS and
r-Freeze. Together, these findings support the r-BIS scale as assess-
ing a defensive approach response that is separate from FFFS-fear.
5.2. Associations between RST, anxiety, stress and depression

Table 1 presents the descriptive statistics and correlations be-
tween the r-RST subscales and mental health variables. In support
of H1, a Steiger (1980) test found the association between SP and
anxiety (r = .42) was significantly stronger than the association be-
tween r-BIS and anxiety (r = .19, z1bar⁄ = 3.58, p < .05), and the
association between SP and stress (r = .41) was stronger than the
association between r-BIS and stress (r = .21, z1bar⁄ = 3.12,
p < .05). The three FFFS scales were each correlated with anxiety
and stress, with the exception that r-Flight was not significantly
associated with anxiety. Hypothesis 2 was partially supported with
r-BAS negatively correlated with depression. Contrary to previous
research, o-BAS showed a significant positive correlation with
depression, which is consistent with the suggestion that the o-
BAS (SR) scale taps into dysfunctional behaviour while the r-BAS
scale assesses functional behaviour. Both o-BIS and r-BIS were
associated with depression, although the association between r-
BIS and depression was significantly weaker (r = .11) than the asso-
ciation between o-BIS and depression (r = .42, z1bar⁄ = 4.77,
p < .05). While we found an expected negative correlation between
r-BAS and depression, our primary hypothesis was that r-BIS
would moderate the relationship between BAS functioning and
depression. To test this hypothesis, a moderated multiple regres-
sion analysis was performed. DASS depression was entered as the
DV. r-BAS and r-BIS scores (mean-centred) were entered in the first
step. A two-way cross-product (r-BIS � r-BAS) was entered at the
second step. As shown in Table 2, r-BAS was significantly associ-
ated with lower depression symptoms and r-BIS was positively
associated with depression symptoms. As predicted, there was a
significant r-BIS � r-BAS interaction at the second step. Tests of
simple slopes were performed to probe this interaction. r-BAS
was regressed on DASS Depress at high (+1.5 SD), moderate (mean)
and low (�1.5 SD) levels of BIS. As shown in Fig. 1, the steepest
slope between r-BAS and DASS was found at high r-BIS (be-
ta = �.39, p < .001). The slope at moderate levels of BIS was also
significant, but lower in magnitude (beta = �.25, p < .001). The
slope at low levels of r-BIS was not significant (beta = �.10,
p = .16). These results were consistent with the hypothesis that
depression is associated with low levels of r-BAS only when r-BIS
is at least moderately high. From a clinical perspective, these re-
sults suggest that for mild levels of depression interventions such
as activity scheduling may be sufficient to treat depression, but
for more severe levels of depression the negative emotionality re-
lated to BIS activity will also need to be addressed.1



Table 1
Descriptive statistics and correlations of o-RST, r-RST s mental health and well-being variables (n = 341 except where stated otherwise).

Mean SD r-BAS r-BIS r-FIGHT r-FLIGHT r-FREEZE o-BAS o-BIS

r-BAS 21.83 3.89
r-BIS 21.68 3.78 .26**

FIGHT 16.97 4.44 .02 .14**

FLIGHT 16.80 3.89 �.16** .10 .03
FREEZE 18.51 4.00 �.26** �.15** �.15** .40**

o-BAS 10.97 4.04 .14** .32** .30** .05 .08
o-BIS 12.60 5.41 �.37** .19** �.03 .26** .54** .08
DASS anxiety 7.76 6.98 �.13** .19** .11* .09 .26** .16* .42**

DASS stress 13.60 8.61 �.11* .21** .09* .14** .28** .22** .41**

DASS depression 8.81 8.10 �.17** .11* .16* .05 .17** .14** .42**

Affective wellbeing measures:
PANAS – PAa 17.41 2.84 .35** .15* �.03 �.06 �.25** .10 �.39**

PANAS – NAa 10.81 3.43 �.23** .11 .18* .14* .30** .10 .50**

Emotional well-beinga 14.12 2.64 .23** .04 �.13* .02 �.16* .09 �.37**

Cognitive wellbeing measures:
Psychological well-beinga 26.17 6.11 .34** .07 �.08 �.02 �.27** �.05 �.51**

Social well-beinga 18.40 5.74 .27** .12 �.05 .06 �.10 .01 �.29**

Hope Scalea 24.25 3.21 .47** .16* �.10 �.12 �.34** .10 �.51**

Life satisfactiona 24.13 7.13 .22** .01 �.18* .02 �.16* �.08 �.46**

Note: r-BAS, Revised Behavioural Approach (J5); r-BIS, Revised Behavioural Inhibition (J5); r-FIGHT, Revised Fight (J5); r-FLIGHT, Revised Flight (J5); r-FIGHT, Revised Fight
(J5); o-BAS, Sensitivity to Reward; o-BIS, Sensitivity to Punishment; DASS, Depression, Anxiety, Stress Scale.
a n = 167.

* p < .05.
** p < .01.

Table 2
r-BAS and r-BIS scales as Predictors of DASS Depression (N = 341).

B Bse b R R2 D R2 Df DF

Step 1 .24 .06 .05 2, 338 9.96***

r-BAS �.45 .11 �.22***

r-BIS .36 .12 .17**

Step 2 .27 .07 .02 1,337 5.72*

r-BAS x r-BIS �.05 .02 �.13*

* p < .05.
** p < .01.

*** p < .001.

Fig. 1. Regression lines for the relationship between r-BAS and depression as
moderated by r-BIS.
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5.3. Associations between RST and well-being

Supporting Hypothesis 5, r-BAS was positively correlated with
all well-being measures and negatively correlated with negative
effect, while o-BIS was negatively correlated with all well-being
measures and positively associated with positive affect (see
Table 2). Again, this suggests the J5 measure of r-BAS assesses
functional approach. The r-BIS scale was weakly positively associ-
ated with positive affect and the Hope Scale whereas o-BIS was
strongly negatively associated. The negative association with o-
BIS was predicted given that it measures both BIS and the negative
affectivity associated with FFFS. The weak positive relationship
with r-BIS is also predicted given that in r-RST, r-BIS is a conflict
resolution system involving defensive approach independent of
r-FFFS. Of the r-FFFS scales, r-Freeze was the most consistently
and significantly associated with all indices of positive well-being
(with the exception of the Social Well-being scale). The r-Fight
measure showed a weak negative association with several well-
being scales, while r-Flight showed a weak positive association
with negative effect. Together, the associations with o-BIS and
the r-Freeze scales with low affective and cognitive well-being
and the absence of an association with r-BIS suggest that the ten-
dency to inhibit in response to threat (rather than defensively ap-
proach) impacts negatively on a sense of psychological well-being.
With the exception of Emotional Wellbeing, correlations between
r-BAS and indices of well-being were significantly stronger than
correlations between o-BAS and well-being z1bar⁄ ranging from
2.59 to 3.92). Thus, a tendency to engage in functional goal-orien-
tated approach is associated with better psychological health.

We predicted that r-RST measures would have a stronger asso-
ciation with affective well-being than cognitive well-being as
affective well-being is a more proximal outcome of RST activity
compared to cognitive well-being which likely involves higher le-
vel cognitive factors. Contrary to expectations the strength of the
significant correlations between the RST systems and both
affective and cognitive well-being measures were of a similar mag-
nitude. Interestingly, r-BAS, low r-Freeze and (less consistently)
r-Fight were the personality measures from r-RST most consistently
related with measures of well-being. We had expected the nega-
tive affectively of anxiety, the output of BIS activity, would erode
a sense of well-being. Surprisingly, r-BIS was not significantly asso-
ciated with affective or cognitive well-being. This may be because
the J5 r-BIS is conceptualised as personal inadequacy and social
anxiety (based on White & Depue, 1999) and therefore different
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from broader definitions of anxiety that might be expected to re-
duce a sense of well-being. We did find that r-BAS and the func-
tioning of the FFFS, or specifically the r-Freeze system, were both
significantly associated with well-being–the strongest association
occurring between r-BAS and the Hope Scale. One interpretation
of this is that an individual’s appraisal of life is related to achieving
goals. r-BAS has been linked to a greater goal-mastery orientation
(Jackson, 2011) leading people to pursue activities and realise goals
that, in turn, result in a greater sense of satisfaction in life. How-
ever, the r-Freeze system is sensitive to distal threat stimuli result-
ing in escape from perceived aversive stimuli. Thus, a person with a
high sensitivity to threat and tendency to freeze would be less
likely to take risks and realise goals, thereby eroding their sense
of life satisfaction. Potentially, moderate to high BAS activity may
result in higher goal-mastery orientation, while moderate to high
FFFS activity may result in avoidance behaviour leading to an accu-
mulating experience of failure to attain goals and dissatisfaction
with life.

6. Summary

Overall, the J5 representation of r-RST provides several notable
improvements in comparison with previous conceptualizations of
o-RST. The J5 r-BAS appears to provide a scale aligned with reward
seeking along the lines envisaged by Gray and McNaughton (2000).
The J5 does not consider rash impulsivity to be part of r-RST, which
is in agreement with latest thinking by other researchers (Dawe,
Gullo, & Loxton, 2004; Dawe & Loxton, 2004). This contrasts with
Carver and White’s (1994) multi-dimensional model of o-BAS,
which was only weakly related to the o-BAS theoretical construct
and less correctly featured rash impulsivity as part of o-BAS (Smillie
et al., 2006b). Following White and Depue (1999), the J5 r-BIS scale
aligns with a narrow definition of anxiety based on social interac-
tion and peer comparison (e.g., ‘Want to do well compared with
others’). Moreover the scale correctly identifies r-BIS as defensive
approach and therefore we argue that it should be positively corre-
lated with r-BAS (as shown by Jackson, 2009). This contrasts with
broader definitions of anxiety such as that proposed by Carver
and White (1994) which have failed to differentiate anxiety from
fear and which are negatively related to BAS (see Smillie et al.,
2006b). We advocate that the J5 is a representation of r-RST that
is tightly aligned to latest thinking (Smillie et al., 2006b; White &
Depue, 1999). Its precision in aligning to theory seems likely to
identify limitations in the application of r-RST whereas it could be
argued that Carver and White’s (1994) broad model of o-RST misled
researchers through identifying relationships unrelated to o-RST
and through poor conceptualization o-BAS and o-BIS.

The present study has the usual limitations associated with
using cross-sectional data (lack of causality) and a university pop-
ulation (possible poor generalisation). Future research should ex-
pand upon the current study to investigate r-RST in clinical
populations and to track change over time. However, we believe
our research provides useful evidence on how r-RST relates to
behaviour and how r-RST will lead to a debate that questions much
of the previous research relating behaviour to o-BAS and o-BIS. We
conclude that while the revised formulation of RST may lead to a
better and more precise understanding of human behaviour, fur-
ther research to establish the validity of existing measures is
required.

References

Bijttebier, P., Beck, I., Claes, L., & Vandereycken, W. (2009). Gray’s Reinforcement
Sensitivity Theory as a framework for research on personality–psychopathology
associations. Clinical Psychology Review, 29, 421–430.

Campbell-Sills, L., Liverant, G. I., & Brown, T. A. (2004). Psychometric evaluation of
the Behavioral Inhibition/Behavioral Activation Scales in a large sample of
outpatients with anxiety and mood disorders. Psychological Assessment, 16,
244–254.

Carver, C. S., & White, T. L. (1994). Behavioral-inhibition, behavioral activation, and
affective responses to impending reward and punishment – the BIS BAS scales.
Journal of Personality and Social Psychology, 67, 319–333.

Corr, P. J. (2002). J. A. Gray’s reinforcement sensitivity theory: Tests of the joint
subsystems hypothesis of anxiety and impulsivity. Personality and Individual
Differences, 33, 511–532.

Dawe, S., Gullo, M. J., & Loxton, N. (2004). Reward drive and rash impulsiveness as
dimensions of impulsivity: Implications for substance misuse. Addictive
Behaviors, 29, 1389–1405.

Dawe, S., & Loxton, N. J. (2004). The role of impulsivity in the development of
substance use and eating disorders. Neuroscience and Biobehavioral Reviews, 28,
343–351.

Desiardins, J., Zelenski, J., & Coplan, R. (2008). An investigation of maternal
personality, parenting styles, and subjective well-being. Personality and
Individual Differences, 44(3), 587–597.

Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). The satisfaction with life
scale. Journal of Personality Assessment, 49, 71–75.

Dissabandara, L. O., Loxton, N. J., Dias, S. R., Daglish, M., & Stadlin, A. (2012). Testing
the fear and anxiety distinction in the BIS/BAS scales in community and heroin-
dependent samples. Personality and Individual Differences, 52, 888–892.

Erdle, S., & Rushton, J. P. (2010). The General Factor of Personality, BIS–BAS,
expectancies of reward and punishment, self-esteem, and positive and negative
affect. Personality and Individual Differences, 48, 762–766.

Gray, J. A. (1970). The psychophysiological basis of introversion–extraversion.
Behaviour Research and Therapy, 8, 249–266.

Gray, J. A., & McNaughton, N. (2000). The neuropsychology of anxiety: an enquiry into
the function of the septo-hippocampal system (2nd ed). Oxford: Oxford University
Press.

Gullo, M. J., & Dawe, S. (2008). Impulsivity and adolescent substance use: Rashly
dismissed as ‘‘all-bad’’. Neuroscience and Biobehavioral Reviews, 32, 1507–
1518.

Heubeck, B. G., Wilkinson, R. B., & Cologon, J. (1998). A second look at Carver and
White’s (1994) BIS/BAS scales. Personality and Individual Differences, 25,
785–800.

Heym, N., Ferguson, E., & Lawrence, C. (2008). An evaluation of the relationship
between Gray’s revised RST and Eysenck’s PEN: Distinguishing BIS and FFFS in
Carver and White’s BIS/BAS scales. Personality and Individual Differences, 45,
709–715.

Hopko, D. R., Lejuez, C. W., Ruggiero, K. J., & Eifert, G. H. (2003). Contemporary
behavioral activation treatments for depression: Procedures, principles, and
progress. Clinical Psychology Review, 23, 699–717.

Izadikhah, Z., Jackson, C. J., & Loxton, N. J. (2010). An integrative approach to
personality: Behavioural Approach System, mastery approach orientation and
environmental cues in the prediction of work performance. Personality and
Individual Differences, 48, 590–595.

Jackson, C. J. (2009). Jackson-5 scales of revised Reinforcement Sensitivity Theory (r-
RST) and their application to dysfunctional real world outcomes. Journal of
Research in Personality, 43, 556–569.

Jackson, C. J. (2011). How sensation seeking provides a common basis for functional
and dysfunctional outcomes. Journal of Research in Personality, 45(1), 29–36.

Jones, S., & Day, C. (2008). Self appraisal and behavioural activation in the prediction
of hypomanic personality and depressive symptoms. Personality and Individual
Differences, 45, 643–648.

Jorm, A., Christensen, H., Henderson, A., Jacomb, P., Korten, A., & Rodgers, B. (1999).
Using the BIS/BAS scales to measure behavioural inhibition and behavioural
activation: Factor structure, validity and norms in a large community sample.
Personality and Individual Differences, 26, 49–58.

Jovanovic, V. (2011). Personality and subjective well-being: One neglected model of
personality and two forgotten aspects of subjective well-being. Personality and
Individual Differences, 50, 631–635.

Kasch, K. L., Rottenberg, J., Arnow, B. A., & Gotlib, I. H. (2002). Behavioral activation
and inhibition systems and the severity and course of depression. Journal of
Abnormal Psychology, 111, 589–597.

Keyes, C. L. M. (2002). The mental health continuum: From languishing to
flourishing in life. Journal of Health and Social Behavior, 43, 207–222.

Lovibond, S. H., & Lovibond, P. F. (1995). Manual for the depression anxiety and stress
scales (2nd ed.). Sydney, NSW: Psychology Foundation of Australia.

McFarland, B. R., Shankman, S. A., Tenke, C. E., Bruder, G. E., & Klein, D. N. (2006).
Behavioral activation system deficits predict the six-month course of
depression. Journal of Affective Disorders, 91, 229–234.

Pickering, A. D., & Smillie, L. D. (2008). The behavioral activation system: Challenges
and opportunities. In P. J. Corr (Ed.), The reinforcement sensitivity theory of
personality (pp. 120–154). Cambridge: Cambridge University Press.

Pinto-Meza, A., Caseras, X., Soler, J., Puigdemont, D., Perez, V., & Torrubia, R. (2006).
Behavioural inhibition and behavioural activation systems in current and
recovered major depression participants. Personality and Individual Differences,
40, 215–226.

Ryff, C. D., & Keyes, C. L. M. (1995). The structure of psychological well-being
revisited. Journal of Personality and Social Psychology, 69, 719–727.

Smillie, L. D., & Jackson, C. J. (2005). The appetitive motivation scale and other BAS
measures in the prediction of approach and active avoidance. Personality and
Individual Differences, 38, 981–994.

Smillie, L. D., & Jackson, C. J. (2006). Functional impulsivity and reinforcement
sensitivity theory. Journal of Personality, 74, 47–84.



P.H. Harnett et al. / Personality and Individual Differences 54 (2013) 432–437 437
Smillie, L. D., Jackson, C. J., & Dalgleish, L. I. (2006a). Conceptual distinctions among
Carver and White’s (1994) BAS scales: A reward-reactivity versus trait
impulsivity perspective. Personality and Individual Differences, 40, 1039–1050.

Smillie, L. D., Pickering, A. D., & Jackson, C. J. (2006b). The new reinforcement
sensitivity theory: Implications for personality measurement. Personality and
Social Psychology Review, 10, 320–335.

Snyder, C. R., Harris, C., Anderson, J. R., Holleran, S. A., Irving, L. M., Sigmon, S. T.,
et al. (1991). The will and the ways: development and validation of an
individual-differences measure of hope. Journal of Personality and Social
Psychology, 60, 570–585.

Steiger, J. H. (1980). Tests for comparing elements of a correlation matrix.
Psychological Bulletin, 87, 245–251.
Torrubia, R., Avila, C., Molto, J., & Caseras, X. (2001). The Sensitivity to Punishment
and Sensitivity to Reward Questionnaire (SPSRQ) as a measure of Gray’s
anxiety and impulsivity dimensions. Personality and Individual Differences, 31,
837–862.

Trew, J. L. (2011). Exploring the roles of approach and avoidance in depression: an
integrative model. Clinical Psychology Review, 31, 1156–1168.

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and validation of brief
measures of positive and negative affect: The PANAS scales. Journal of
Personality and Social Psychology, 54, 1063–1070.

White, T. L., & Depue, R. A. (1999). Differential association of traits of fear and
anxiety with norepinephrine and dark induced pupil reactivity. Journal of
Personality and Social Psychology, 77, 863–877.


	Revised Reinforcement Sensitivity Theory: Implications for psychopathology  and psychological health
	1 Introduction
	1.1 RST and anxiety
	1.2 RST and depression
	1.3 RST and well-being

	2 Methods
	2.1 Participants

	3 Measures
	3.1 r-RST
	3.2 o-RST
	3.3 Psychopathology
	3.4 Affect
	3.5 Psychological and social well-being
	3.6 Life satisfaction
	3.7 Hope

	4 Procedure
	5 Results and discussion
	5.1 Associations between r-RST and o-RST
	5.2 Associations between RST, anxiety, stress and depression
	5.3 Associations between RST and well-being

	6 Summary
	References


