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background
Personality has been implicated in the development and 
continuation of mental disorders. One major advance in 
the personality field came with the reinforcement sen-
sitivity theory (RST). The study of personality can help 
explicate the pathology of anxiety disorders. To this end, 
the present study compared the profile of the revised rein-
forcement sensitivity theory (r-RST) of personality in gen-
eralized anxiety disorder (GAD), social anxiety disorder 
(SAD), and panic disorder (PD). 

participants and procedure
Seventy-eight GAD patients, 76 SAD patients, 72 PD pa-
tients, and 85 healthy individuals participated in the present 
study. All participants were assessed with the Structured 
Clinical Interview for DSM-IV Axis I disorders (SCID-I), 
Beck Depression Inventory, Jackson-5 Questionnaire, Gen-
eralized Anxiety Disorder Questionnaire, Panic and Agora-
phobia Scale, and Social Phobia Inventory. Ethical approval 
for this study was obtained from the Research Deputy of 

Kashan University of Medical Sciences. Participants were 
given information about the study and provided informed 
consent in writing.

results
Data were analyzed by chi-square, independent t-test, 
analysis of variance, and multivariate analysis of variance. 
All patients were higher on Flight than the control group. 
Also, all patients and healthy controls differed in the re-
vised reinforcement sensitivity theory.  

conclusions
The more nuanced knowledge from the revised reinforce-
ment sensitivity theory may be helpful in the diagnosis, 
etiology, and psychotherapy of anxiety disorders.
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Background

Personality has been implicated in the development 
and continuation of mental disorders. Recent stud-
ies have assessed the relevance of various biological 
theories of personality for generalized anxiety disor-
der (GAD), social anxiety disorder (SAD), and panic 
disorder (PD) (Claridge & Davis, 2013). For example, 
according to Eysenck’s arousal theory, introverts are 
prone to suffer from anxiety because they more easi-
ly develop classically emotional responses; this made 
the introverted neurotic prone to anxiety disorders 
(Corr, 2008). Neuroticism has been associated with 
negative emotions, such as anxiety, depression and 
anger. Also, Cloninger’s personality theory has been 
used widely to explain anxiety disorders; people who 
are highly persistent (e.g. ambitious and perfection-
istic) are more likely to have anxiety disorders; and 
those high in Persistence tend to experience increas-
es in both positive and negative emotions (Cloninger, 
Zohar, Hirschmann, & Dahan, 2012). 

ReinfoRcement sensitivity theoRy

One major advance in the personality field came with 
the reinforcement sensitivity theory (RST), a  bio-
behavioral theory of personality (Gray, 1981, 1982). 
In RST, the Fight and Flight System (FFS) was con-
ceived of as a defensive mechanism, sensitive to un-
conditioned punishment and unconditioned aversive 
stimuli (Gray, 1987). For the biological underpinnings 
of RST, see McNaughton and Corr, 2008. The original 
version of RST assumes that individual differences 
reflect the differential sensitivity of the Behavioral 
Activation System (BAS) and the Behavioral Inhibi-
tion System (BIS). People who have a high BAS are 
reward-sensitive, are more likely to engage in high-
risk behaviors, and they are more impulsive. The BAS 
system is responsible for positive emotions; and ex-
cessive sensitivity of this system leads to behaviors 
that are likely to lead to a reward, but at the expense 
of failing to pay due regard to the possibility of nega-
tive consequences. People with high BIS are more 
likely to be inhibited; activity of this system leads to 
anxiety and rumination, and makes the person more 
generally aware of signs of danger (Gray, 1982). 

Revised ReinfoRcement sensitivity 
theoRy

The original version of RST was revised by Gray and 
McNaughton (2000). According to this revised (r-RST) 
approach: (1) r-BAS is responsible for responding to 
potentially rewarding stimuli, conditioned or uncon-
ditioned; (2) the expanded Fight-Flight-Freeze sys-
tem (FFFS) mediates responses to punishing stimuli, 

conditioned or non-conditioned; and (3) the r-BIS is 
responsible for solving the target conflict of all kinds 
but particularly ones entailing the BAS and FFFS. 
Goal conflict is resolved by activation of the FFFS to 
avoid the threat, or a return to normal BAS function-
ing – however, especially in clinical conditions, the 
BIS can be continuously activated and conflict may 
not be resolved, leading to clinical symptoms.

The BIS high reactivity indicates the extent of vul-
nerability to anxiety disorders (Gray &  McNaugh-
ton, 2000). The BIS can also be a  predictor of SAD 
(Cremers &  Roelofs, 2016). The BIS inhibits target-
based behaviors to respond to aversive stimuli and 
is associated with feelings of anxiety, hopelessness, 
and sadness that are common in anxiety disorders 
(Neal & Gable, 2017). Studies have also shown that 
BIS is associated with punishment, anxiety, fear, and 
avoidance behaviors. The r-BIS is associated with so-
cial anxiety, panic, fear, and stress (Harnett, Loxton, 
& Jackson, 2013).

study of peRsonality in anxiety 
disoRdeRs

The BIS generates anxiety, which includes the inhi-
bition of conflicting behaviors, and the engagement 
of risk assessment processes. High levels of BIS lead 
to risk of aversion like GAD that increases under 
conditions of conflict and create pain or the threat 
of death (Corr, 2008). 

SAD is characterized by a persistent fear of one 
or more social situations with exposure to unfamil-
iar people or to possible scrutiny by others (APA, 
2013). A person with SAD fears that he or she will 
act in a way that will be embarrassing, and exposure 
to the feared situations almost invariably provokes 
anxiety (Stein & Stein, 2008). Also, SAD has a posi-
tive relationship with neuroticism and a  negative 
relationship with extraversion (Bienvenu, Hettema, 
Neale, Prescott, &  Kendler, 2007; Kotov, Watson, 
Robles, &  Schmidt, 2007). Behavioral inhibition is 
one of the early indicators of social anxiety (Cre-
mers &  Roelofs, 2016). Also, Harm Avoidance and 
Self-Directedness are closely associated with social 
anxiety symptoms. Greater variations in certain di-
mensions of the temperament and character, such as 
Harm Avoidance and Self-Directedness, indicate vul-
nerability and prediction of the development of SAD 
(Solmaz et al., 2018). 

According to Eysenck’s theory, neurotic people ex-
perience negative affect (fight-or-flight) (Corr, 2008). 
Regarding anxiety, Gray and McNaughton (2000) pro-
posed that individual differences in reactivity of the 
BIS not only underlie the normal personality dimen-
sion of trait anxiety/neuroticism but also underlie vul-
nerability to the anxiety disorders (Gray & McNaugh-
ton, 2000).
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Symptoms of depression overlap with anxiety 
disorders such as rumination, seen in both disorders 
(Nolen-Hoeksema, 2000). SAD is strongly associated 
with depression (Stein & Chavira, 1998), and patients 
with SAD are more likely to experience depression 
later (Ohayon &  Schatzberg, 2010). Among anxiety 
disorders, PD is also highly associated with depres-
sion. Symptoms of depression in PD make a person’s 
condition much worse (Lesser et al., 1988). GAD and 
depression also overlap with each other so that GAD 
is less independent of depression and that most pa-
tients develop depression eventually. Understanding 
the comorbidity of depression and anxiety disorders 
is important because treatment of the first disorder 
can prevent the occurrence of the second disorder 
(Moffitt et al., 2007). The overlap of depression and 
anxiety disorders may increase the risk of future psy-
chiatric disorders (Kessler et al., 2008).

Each of the anxiety disorders, SAD, GAD and PD, 
is associated with certain personality traits. SAD has 
been positively correlated with perfectionism and 
neuroticism (Flett, Hewitt, &  Dyck, 1989; Kashdan, 
2002). GAD has been positively correlated with harm 
avoidance (a behavioral pattern of avoiding punish-
ing stimuli) and neuroticism (Sharma, 2003; Starcev-
ic, Uhlenhuth, Fallon, & Pathak, 1996). PD has been 
correlated with neuroticism and introversion (Car-
rera et al., 2006). In this study, we examined person-
ality differences between GAD, SAD and PD. Also, in 
examining Jackson-5 subscales, effect size in r-BAS 
was higher than in other subscales and for Flight was 
lower than for the others. 

study aims

The literature to date has largely focused on the 
original RST; in contrast, very little research has em-
ployed r-RST. The aim of the present study is to ad-
dress this issue by examining the behavioral systems 
of r-RST, i.e., fight, flight, freeze, BIS and BAS could 
differentiate between GAD, SAD and PD using the 
Jackson-5 scale. The results may help us understand 
better the personality-related pathology underlying 
anxiety disorders.

ParticiPants and Procedure

paRticipants

Participants included 226 out-patients; of these, 
78 met the DSM-IV criteria for GAD, 76 for SAD and 
72 for PD. Comorbidity was common, with 27.29% 
experiencing substance abuse, 24.70% depression, 
and 29.85% experiencing a secondary anxiety disor-
der. Further, 85 healthy controls were recruited and 
matched for age and education. The clinical cohort 

was recruited from four sites, the Kargarnejad Hos-
pital, the Clinical Research Development Uni-Matini, 
the Special Clinic for Clinical Psychology Research, 
and the Psychiatric Institute of Mental Health in 
Kashan, Iran. The control group was recruited from 
healthy people of Kashan on the basis of the absence 
of current axis I disorders of DSM-IV and confirmed 
by psychiatric assessment. All GAD, SAD, and PD 
patients were on medication: the most commonly 
used medications in GAD patients were paroxetine 
(84%), pregabalin (81%), and fluoxetine (77%); the 
most commonly used medications in SAD included 
benzodiazepine (100%) and fluoxetine (76%); and the 
most commonly used medications in PD were benzo-
diazepine (100%) and antidepressants (68%). The de-
mographic and clinical characteristics of the groups 
are shown in Table 1.

pRoceduRe 

Ethical approval for this study was obtained from the 
Research Deputy of Kashan University of Medical 
Sciences. Participants were given information about 
the study and provided informed consent in writing. 
Once consent was provided, participants completed 
demographic information and several questionnaires 
in Persian during an in-person visit. Further, partici-
pant medical records were made available to the re-
searchers. Participant diagnoses and medication data 
were extracted from patient medical records. Patient 
inclusion criteria were the presence of GAD, SAD, 
and PD, and an educational level higher than eighth 
grade – this was needed to ensure that the personal-
ity questionnaires were understood. The only exclu-
sion criteria for the clinical groups were a  current 
psychotic episode. The relaxed inclusion and exclu-
sion criteria ensured that the clinical samples closely 
reflected the population presenting for treatment. 
Their r-RST scores were compared with 85 matched 
healthy controls selected on the basis of the absence 
of current axis I disorders of DSM-IV and confirmed 
by psychiatric assessment. Data were collected be-
tween July 2018 and May 2019.

measuRes

Structured Clinical Interview for DSM-IV Axis I disor-
ders (SCID-I). SCID-I has a screening form including 
24 items evaluating symptomology for various axis I 
disorders (Afshari, Khezrian, & Faghihi, 2019; First, 
Spitzer, Gibbon, & Williams, 1995). Diagnostic agree-
ment between test and retest SCID administration 
was fair to good for most diagnostic categories in 
Iranian society. Overall weighted κ was 0.52 for cur-
rent diagnoses and 0.55 for lifetime diagnoses. Speci-
ficity values for most psychiatric disorders were high 
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(>  0.85); the sensitivity values were lower (Sharifi 
et al., 2009).

Jackson-5 Questionnaire. Jackson (2009) designed 
this 30-item questionnaire to assess r-RST. The ques-
tionnaire consists of five subscales: Behavioral Activa-
tion System (BAS), Behavioral Inhibition System (BIS), 
Fight, Flight, and Freeze system – each scale includes 
6 items. The response is on a 5-point Likert scale from 
1 (always) to 5 (never). In an Iranian community Cron-
bach’s α was reported to be: r-BAS = .81, r-BIS = .88, 
Fight =  .74, Flight =  .72, and Freeze =  .77. The ques-
tionnaire demonstrates acceptable reliability in the 
current study for all five subscales (Cronbach’s α .68 
to .87; Table 2) (Afshari, Rasouli-Azad, & Ghoreishi, 
2019; Hasani, Salehi, & Rasouli-Azad, 2012). 

Beck Depression Inventory (BDI-II). This 21-item 
self-report questionnaire is designed to assess de-
pression syndrome; scores range from 0 to 63 (Beck, 
Steer, & Brown, 1996). Studies on the concurrent va-
lidity of the BDI in American society report a moder-
ate to high correlation coefficient with a mean from 
.58 to .79 (Richter, Werner, Heerlein, Kraus, & Sauer, 
1998). Internal stability in the Iranian community is 
moderate to good (Cronbach’s α =  .58) and its reli-
ability by test-retest is .73 (Meygoni & Ahadi, 2012).

Generalized Anxiety Disorder Questionnaire (GAD-7). 
This scale was developed by Spitzer et al. (2006) and 
has 7 questions, each of which addresses the psycho-
logical problems experienced by the subject in the 
past two weeks. Scores on this scale range from 0 to 
21. Also, Spitzer et al. (2006) reported the Cronbach’s 
α coefficient and the retest coefficient of this scale as 
.92 and .83, respectively. The correlation coefficient 
of the anxiety scale with the Beck Anxiety Inventory 
was .77 and .74 with the psychological check list of 

90 questions. The results of this study showed that 
Cronbach’s α coefficient was .85, indicating the re-
liability of this scale (Spitzer, Kroenke, Williams, 
& Löwe, 2006).

Social Phobia Inventory (SPIN). The SPIN question-
naire measures social phobia. It is a self-assessment 
scale of 17 questions, which has three levels of avoid-
ance, fear and physiological discomfort. Each item is 
graded on a Likert scale (from 0 to 5). In an Iranian 
society, Cronbach’s α for the first half of the mea-
sure was .82, the second half of the measure was .76, 
and ultimately, the correlation of these two was .84. 
Cronbach’s α for avoidance, fear and physiological 
discomfort subscales respectively were .75, .74, and 
.75 (Tashkeh & Bazani, 2015).

Panic and Agoraphobia Scale (P & A). The P & A 
contains 13 items to which participants respond on 
a  0-4 point Likert scale. It includes five subscales: 
(1) Panic Attacks, (2) Agoraphobia, (3) Anticipatory 
Anxiety, (4) Disability, and (5) Worries about Health. 
The total score is obtained by summing the item 
scores. Data showed satisfactory values for internal 
consistency (Cronbach’s α), test-retest reliability, in-
ter-rater reliability, internal validity and correlation 
with other anxiety scales. The external validity of the 
scale was shown to be better than in other previously 
used scales (Bandelow et al., 2000).

data analyses

SPSS 21 was used to determine basic statistics for all 
variables of interest and to perform the chi-squared 
analyses, Kolmogorov-Smirnov, MANCOVA, and the 
independent t-tests to compare demographic and 

Table 1

Demographic and clinical characteristics of participants

Characteristics GAD
(n = 78)

SAD
(n = 76)

PD
(n = 72)

HC
(n = 85)

Average age (years) 28.20 (3.02) 31.10 (5.00) 29.50 (2.04) 28.40 (4.02)

Gender (M/F) 34/44 41/35 37/35 41/44

Years of education 10.05 (2.00) 11.00 (2.00) 10.07 (2.04) 12.00 (3.00)

BDI-II 14.05 (5.00) 9.01 (2.01) 16.04 (2.04) 7.02 (2.00)

First diagnostic age (years) 23.00 (3.06) 21.07 (4.00) 22.07 (2.02)

Number of hospitalizations 0.43 (1.04) 0.07 (2.09) 1.02 (2.01)

Comorbidity 54.78% 22.16% 35.23%

Substance abuse 34.25% 18.23% 29.41%

Depression 42.33% 14.41% 17.36%

Other anxiety disorders 45.69% 12.74% 31.13%
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clinical variables in four groups. Chi-squared analy-
ses and a  MANCOVA were used to evaluate group 
equivalency at baseline.

results

descRiptive statistics

In the GAD and HC groups, there were more women 
than men; in the SAD and PD groups, there were 
more men than women, but this difference was not 
statistically significant. The mean age of the SAD 
group, and level of education of the HC group, were 
higher than in the other three groups. The age of 
the first diagnosis was lower in the SAD group. The 
mean number of hospitalizations of the PD group 
and co-morbidity with other disorders in the GAD 
group were higher than in the other three groups. 
The rate of depression in the PD group (M = 16.04, 
SD = 2.04) was higher than in the other groups.

R-Rst Results

The results of MANCOVA showed a  significant dif-
ference between group differences on Jackson-5 
scales (F = 22.6, p = .001). The results of the post hoc 
Games-Howell test showed that this difference lies 
between the PD patients and the other three groups. 
In other words, patients with PD had lower r-BAS 
and r-BIS scores than those with GAD, SAD, and the 
HC group (Table 2 and Figure 1). The attachment dif-
ferences between groups were statistically signifi-

cant, controlling for depression (MANCOVA: F = 72.5, 
p = .001) in all five subscales.

The scores of the PD group in r-BAS, r-BIS, and 
Freeze were lower than those in the other three 
groups, but in Fight and Flight, the scores of the 
PD group were higher than those in the other three 
groups. Also, GAD, SAD, and PD groups were higher 
on Flight than the control group, and there was no dif-
ference between GAD and SAD groups on this scale. 
For the Fight scale, the scores of the control group 
were lower than those of the SAD and PD groups, 
but higher than those of the GAD group. The effect 
size of the groups for Flight and Freeze was lower 
than the other scales, and the greatest effect size was 
for r-BAS.

discussion

This is the first study to examine r-RST in general-
ized anxiety disorder (GAD), social anxiety disorder 
(SAD), and panic disorder (PD) patients. According 
to r-RST findings, GAD patients had higher scores 
than the other groups on the r-BIS scale. This finding 
is in line with previous studies (Yen, Ko, Yen, Chen, 
&  Chen, 2009). Behavior inhibition represents sen-
sitivity to aversive stimuli. Also, behavior inhibition 
can prohibit patients from trying activities and in-
teraction in social interactions. It makes them prone 
to desire to escape from relationships (Wang et al., 
2017). There are some psychometric issues to consid-
er. Walker, Jackson, and Frost (2017) explained that 
the BIS scale from the Jackson-5 measures a form of 
social comparison, which narrows down the content 

Table 2

Results of the multivariate analysis of variance (MANOVA) in r-RST subscales

Variable GAD
n = 78

SAD
n = 76

PD
n = 72

HC
n = 85

p h2 Games-
Howell 

M SD M SD M SD M SD

r-BAS 21.84 4.07 20.24 4.08 18.36 2.02 21.32 4.12 .001 0.36 GAD > HC  
> SAD > PD*** 

r-BIS 22.97 3.03 22.13 3.04 18.68 1.14 22.54 3.14 .001 0.25 GAD > SAD  
> PD*

SAD = HC**

Fight 16.22 3.03 18.58 4.07 24.65 2.07 18.16 2.06 .002 0.23 PD > SAD  
> HC > GAD**

Flight 19.16 3.05 19.32 3.17 23.82 3.11 13.34 3.04 .001 0.04 PD > GAD  
& SAD > HC, 
GAD = SAD**

Freeze 17.42 3.12 15.86 2.09 13.31 1.18 15.07 2.12 .001 0.07 GAD > SAD  
> HC > PD***

Note. *tend to significance, **p < .05, ***p < .01.
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low mood, withdrawal, and decreased pursuit of 
goals (Jorm et al., 1998). This finding is related to pa-
tients with anxiety disorders due to their symptoms 
(APA, 2000).

In the Fight scale, the score of the PD group was 
higher than that of the other groups; the score of the 
SAD group was lower than that of the PD group but 
higher than that of the GAD and HC groups; and 
the score of the GAD group was lower than that of 
the SAD and PD groups but equal to that of the HC 

of the BIS. The finding in the present study likely is 
related to construct validity of r-BIS in Jackson-5; 
GAD patients are more prone to social comparison 
due to their symptoms (APA, 2000).

In the r-BAS scale, the score of the PD group was 
lower than that of the other groups; and other groups 
were equal on this scale. BAS is thought to produce 
positive feelings in response to signals of reward and 
to provoke movement toward desired goals. Also, 
BAS low activity is related to disorders that involve 
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group. Defensive fight is an alternative adaptive reac-
tion against danger, which occurs when flight is im-
possible, but this strategy relates to rage rather than 
PD (Graeff, 2007). In the Flight scale, the score of the 
PD group was higher than that of the other groups; 
the scores of GAD and SAD were equal, and both 
groups were lower than the PD group but higher 
than the HC group. PD is responsible for a vigorous 
flight reaction evoked by very close danger like prox-
imal danger (Graeff, 2007). Another view is that PD 
manifests itself primarily as flight behavior (Quaran-
telli, 2001). In the Freeze scale, the score of the PD 
group was lower than that of the other groups; the 
score of the GAD group was higher than that of the 
other groups; the score of the SAD group was lower 
than that of GAD but higher than that of PD and HC 
groups. The freezing behavior occurs in the cases 
in which the actual threat stimuli are unavoidable 
while the avoidable ones induce anger-related fight 
or fear-related flight (Corr, 2008). Increased freezing 
in GAD in the present study is in line with previous 
studies showing high prevalence of depression in this 
disorder (APA, 2000). FFFS in r-RST is found in asso-
ciation with anxiety, depression, restrictive anorexia 
nervosa, schizophrenia and cluster C personality dis-
orders as well as o-BIS (Bijttebier, Beck, Claes, & Van-
dereycken, 2009).

The results of the present study should be of signif-
icant value for future research which has the aim of: 
(1) examining r-RST in mental health; (2) understand-
ing the role of personality vulnerabilities in mental 
health; (3) using reliable and credible tools to assess 
r-RST in psychopathological research. It is likely that 
such research will throw new light onto the etiology 
and development of continuation of common mental 
disorders.

Finally, our results have some implications. In di-
agnosis, Jackson 5 scales can be implemented to dif-
ferentiate anxiety disorders. In psychotherapy, behav-
ioral inhibition treatment is suitable for improving 
mental disorders as a  recent pilot study has shown 
(Campbell-Sills, Liverant, & Brown, 2004; Foa, Riggs, 
Massie, &  Yarczower, 1995; Wilhelm et  al., 2005). It 
inhibits behaviors that increase contact with environ-
mental contingency reinforcements. Indeed, emotion 
regulation focused psychotherapies (e.g. DBT) possi-
bly are more appropriate for anxiety disorders that 
had higher r-BAS and r-BIS sensitivity. All patients 
were under medication and this may have affected 
their personality scores. We suggest that future re-
searchers should try to obtain GAD/SAD/PD patient 
samples not on medication. Another limitation con-
cerns the use of Jackson-5 questionnaires. We suggest 
using other tools (e.g. RST-PQ; Corr & Cooper, 2016) 
to examine RST. Krupić and Corr (2017) classified the 
BAS scales of several RST questionnaires into four 
distinct categories, whereas Jackson-5 has only one 
scale for BAS (Krupić & Corr, 2017).
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