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Objective: We investigated the relationship between the Reinforcement Sensitivity Theory 
(RST) traits and emotion dysregulation signs, including social anxiety, general anxiety, and 
depression in students.

Methods: A total of 189 students of the public universities in Tehran were selected by 
convenience sampling and answered the Patient Health Questionnaire-9, Generalized Anxiety 
Disorder Scale, Social Interaction Anxiety Scale, and Punishment Sensitivity Questionnaire and 
Reward Sensitivity. Data analysis was done using SPSS v. 26 software by Pearson correlation 
coefficient and multiple regression analysis.

Results: Pearson correlation coefficient showed a significant relationship between punishment 
and reward sensitivity and symptoms of emotional dysregulation. Also, multiple regression 
analysis showed that reward and punishment sensitivity could predict emotion dysregulation.

Conclusion: Punishment hypersensitivity and reward hyposensitivity were higher-order, 
shared factors for emotion dysregulation signs, including depression, social anxiety, and 
generalized anxiety. These findings emphasize the effect of behavioral activation as a technique 
to increase reward pursuit by the individual and suggested that this technique is able to increase 
reward-seeking and consequently, improve emotional regulation.
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1. Introduction

einforcement Sensitivity Theory (RST) 
(Gray, 1987; Gray & McNaughton, 2000; 
Gray, 1970; McNaughton & Corr, 2004) is 
one of the most impressive biological theo-
ries of contemporary personality. As a re-
sult, research in various fields has expanded 

to areas other than psychopathology (Corr, 2008). Ac-
cording to the main theory, processes related to appe-
tite stimuli are controlled by the Behavioral Approach 
System (BAS), while the response to aversion stimuli 
is controlled by a separate and independent Behavioral 
Inhibition System (BIS) (Corr, 2008). Individual differ-
ences in punishment processing, reward processing, and 
personality are due to different sensitivities of individu-
als in the performance of BAS and BIS. Those with high 
BAS tend to demonstrate many cognitive and behavioral 
approaches to reward promotion and the extroverted per-
sonality trait (Corr, 2008; Depue & Collins, 1999; Gray, 
1987). On the other hand, more sensitive BIS has a great-
er impact on psychological processes and the behaviors 
associated with punishment and neurosis (Gray, 1970; 
Smits & Boeck, 2006).

BIS intends to regulate anxiety; thus, the BIS is directly 
related to clinical and natural anxiety (Bijttebier, Beck, 
I., Claes, & Vandereycken, 2009; Johnson, Turner, & 
Iwata, 2003). BIS is strongly directly related to anxiety. 
BAS plays a lesser role in the experience of anxiety. Most 
research has shown that anxiety and BAS are generally 

unrelated or only have a relatively weak relationship with 
anxiety (Bijttebier et al., 2009). For example, Campbell-
Sills, Liverant, and Brown (2004) concluded that various 
anxiety disorders are not related to BAS subscales. These 
findings were true in all types of anxiety disorders; for 
example, social anxiety disorder (Kashdan & Roberts, 
2006; Kimbrel, Cobb, Mitchell, Hundt, & Nelson-Gray, 
2008; Vervoort, Wolters, Hogendoorn, de Haan, Boer, 
& Prins, 2010), obsessive-compulsive disorder (Fullana 
et al., 2004) as well as anxiety disorders (Johnson et al., 
2003). Although anxiety disorders are not largely related 
to BAS, they are more likely to be associated with similar 
personality structures, like extroversion (e.g. (Bienvenu, 
Nestadt, Samuels, Costa, Howard, & Eaton, 2001; Bi-
envenu & Stein, 2003) and emotion. (e.g. (Watson, Ga-
mez, & Simms, 2005). For instance, Gomez and Francis 
(2003) assessed 40 patients diagnosed with a Generalized 
Anxiety Disorder (GAD) and 40 patients with nonclinical 
control. GAD subjects reported higher neuroticism and 
lower extraversion scores compared to the controls, and 
GAD intensity was directly related to anxiety and neuroti-
cism and was inversely related to extraversion. Positive 
emotion (Brown,Chorpita,& Barlow , 1998; Watson et 
al., 2005) and extraversion (Bienvenu et al., 2001; Trull 
& Sher, 1994) were inversely related to social anxiety, but 
they were unrelated to BAS (Kashdan & Roberts, 2006; 
Kimbrel et al., 2008; Vervoort et al., 2010).

There is a direct relationship between BIS and general-
ized anxiety disorder (Campbell-Sills et al., 2004); per-
sonality traits characterized by avoidant behavior are as-
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sociated with social anxiety (Andrasik, 2005; Bienvenu 
& Stein, 2003) and perhaps BIS has been a precursor to 
social anxiety (Hirshfeld-Becker, Biederman, Calltharp, 
S., Rosenbaum, Faraone, & Rosenbaum, 2003), which 
can provide indirect support, indicating that BIS is also 
directly associated with social anxiety. Few studies 
(Kashdan & Roberts, 2006; Coplan, Wilson, Frohlick, 
& Zelenski, 2006; Kimbrel et al., 2008; Vervoort et al., 
2010) have examined the relationship between RST 
characteristics and social anxiety and indicated that 
BIS is directly related to social anxiety (Coplan et al., 
2006; Kashdan & Roberts, 2006; Kimbrel et al., 2008; 
Vervoort et al., 2010). BIS is directly related to differ-
ent types of anxiety, like social anxiety (Vervoort et al., 
2010) and also fear (Hook & Valentiner, 2002). How-
ever, it is not related to BAS (Kashdan & Roberts, 2006; 
Kimbrel et al., 2008; Vervoort et al., 2010). Coplan et al. 
(2006) found a weak inverse relationship between BAS 
and social anxiety. Some studies have also suggested that 
social anxiety is inversely related to similar traits, such 
as extraversion (Bienvenu et al., 2001; EySenck, 1967; 
Trull & Sher, 1994), positive emotion (Watson, Clark, & 
Carey, 1988), and traits, such as self-control (Chatterjee, 
Sunitha, Velayudhan, & Khanna, 1997; Cloninger, 1987; 
Mörtberg, Bejerot, & Wistedt, 2007), self-direction 
(Chatterjee et al., 1997; Mörtberg et al., 2007; Pélissolo 
et al., 2002) and collaboration (Chatterjee et al., 1997; 
Marteinsdottir, Tillfors, Furmark, Anderberg, & Ekse-
lius, 2003; Mörtberg et al., 2007).

The results of various studies have shown that the trend 
and severity of depression can be predicted by BIS both 
in the community as well as in clinical samples (Camp-
bell-Sills et al., 2004; Coplan et al., 2006; Kasch, Rotten-
berg, Arnow, & Gotlib, 2002; Kimbrel, Nelson-Gray, & 
Mitchell, 2007; Pinto-Meza,Caseras, Soler, Puigdemont, 
Pérez, & Torrubia, 2006). It has also been shown that 
BAS is not associated with depression (Johnson et al., 
2003), although BAS is expected to be able to predict 
depressive symptoms inversely. Johnson et al. (2003) 
suggested that BAS is more associated with anhedonic 
depression than mixed depression with anxiety. Kimbrel 
et al. (2008) showed that low BAS was just ahead of 
the antidote to anhedonic depression, while higher BIS 
predicts both anxiety and acute depression. BIS can be 
directly related to depression, although it is primarily 
associated with anxiety disorders (Kimbrel et al., 2007; 
Meyer, Johnson, & Carver 1999; Meyer, Johnson, & 
Winters, 2001). The role of BIS in temporary depression 
has been proven to be greater in long-term depression. In 
two short-term studies, BAS could predict the severity or 
course of depressive symptoms, while BIS levels could 
not be predicted (McFarland, Shankman, Tenke, Brud-

er, & Klein, 2006; Pinto-Meza et al., 2006). Also, both 
BAS and BIS levels can distinguish the patients from 
the control group, but only the BAS level can distinguish 
between the control group and the group with improved 
depression (Pinto-Meza et al., 2006). In general, BIS is 
associated with vulnerability to short-term depression 
and BAS can cause long-term depression (Campbell-
Sills et al., 2004).

According to what was mentioned earlier, we inves-
tigated the relationships between RST characteristics, 
including sensitivity to reward and punishment, and 
emotional dysregulation signs, including social anxiety, 
general anxiety, and depression among students.

2. Materials and Methods

This study was fundamental research of descriptive 
and cross-sectional kind based on purpose and data were 
analyzed by structural equation modeling. We assessed 
200 18-year-old and older students studying in one of 
the public universities in Tehran. They were randomly 
selected using the convenience sampling method to fill 
Demographic Questionnaire, Patient Health Question-
naire-9, 7-item Generalized Anxiety Disorder Scale, So-
cial Interaction Anxiety Scale, and Punishment Sensitiv-
ity and Reward Sensitivity Questionnaire. We asked the 
subjects who requested the results to write their e-mail 
in the questionnaire. The inclusion criteria were students 
aged 18-50 years old, being students in one of the public 
universities of Tehran, and informed consent. Distorted 
questionnaires or no complete answers to the question-
naires were exclusion criteria.

Study tools

Patient Health Questionnaire-9 (PHQ)-9: PHQ-9 is 
a self-report instrument that measures the severity of de-
pression And is rated on a Likert scale from zero (never) 
to three (almost every day). Its English version has ac-
ceptable validity and reliability with a sensitivity of 88% 
and specificity of 88% for diagnosing depression. Scores 
5, 10, 15, and 20 represent mild, moderate, moderately 
severe, and severe depression, respectively (Kroenke, 
Spitzer, & Williams, 2001). It also has acceptable valid-
ity on diabetic patients in Iran (Khamseh, Baradaran, 
Javanbakht, Mirghorbani, Yadollahi, & Malek, 2011). 
The internal consistency of PHQ was calculated by 
Abasi, Kimiaei, Safariyan Tosi, and Abedi (2017) using 
Cronbach’s alpha coefficient and it was confirmed with 
correlation coefficients of 0.61 to 0.81. According to the 
results of exploratory factor analysis, it has four factors. 
Convergent validity of the PHQ with the psychological 
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dimension of SF-36 was computed and indicated a sta-
tistically significant correlation between them. Criterion 
validity indicated a significant negative correlation be-
tween the physical dimension SF-36 and PHQ.

Generalized Anxiety Disorder Scale 7-item (GAD-
7): GAD-7 was designed by Spitzer, Kroenke, Williams, 
and Löwe (2006) and diagnoses and assesses the sever-
ity of generalized anxiety disorder. It has seven questions 
and another question that evaluates the level of disorder 
involvement in patients’ social, individual, family, and 
occupational functions. GAD-7 is a 4-statement question-
naire that is scored on a scale from zero to three. Inter-
nal validity and test-retest reliability of the scale are 0.92 
and 0.83, respectively. The internal validity of its Iranian 
version was 0.85 (Naeinian, Shaeiri, Sharif, & Hadian, 
2011). The correlation coefficient obtained by the first and 
second implementations of the GAD-7 scale was equal to 
0.48. Therefore, it can be said that the short-form scale 
has an acceptable test- reliability (Naeinian et al., 2011).

Social Interactions Anxiety Scale (SIAS): SIAS was 
designed by Mattick and Clarke (1998) as a 20-item 
self-report scale that is rated on a 5-point Likert scale. 
Its Cronbach’s alpha coefficient and test-retest reliabil-
ity at the 2-week interval were 0.86 and 0.85-0.90, re-
spectively (Mattick & Clarke, 1998). The correlation 
between SIAS and other scales of avoidance of social 
situations and social interaction fear, and other tools as-
sessing social anxiety was reported as moderate to high 
(Rodebaugh, Woods, & Heimberg, 2007). In Iran, its 
test-retest reliability and Cronbach’s alpha coefficient 
were 0.79 and 0.90, respectively (Mosarezaee, Tavoli, & 
Montazeri, 2020). SIAS measures the severity of social 
anxiety disorder symptoms. The internal consistency 
of its Persian version was 0.91. Also, confirmatory fac-
tor analysis showed that its factor structure was valid: 
RMSEA=0.04, GFI=0.94, P<0.001, χ2 =297.43, and 
df=149 (Abasi, Feldman, Farazmand, Pourshahbaz, & 
Sarichloo, 2018).

Sensitivity to Punishment and Sensitivity to Reward 
Questionnaire (SPSRQ): SPSRQ is a 48-item self-report 
questionnaire that was designed by Torrubia, Avila, Moltó, 
and Caseras (2001) which can measure individual differ-
ences in sensitivity to punishment and reward in individu-
als. . The respondent receives a score between 1 and 2 for 
each item and the total score is between 48 and 96. Cron-
bach’s alpha coefficient was reported to be 0.76 and 0.82for 
the subscales of reward sensitivity and punishment sensi-
tivity, respectively. An agreement coefficient of 81% was 
declared for SPSRQ (Torrubia et al., 2001). The reliability 
coefficient of 0.74 and 0.70 was reported for the subscales 

of punishment sensitivity and reward sensitivity, respec-
tively (Goodarzi & Shameli, 2010). To evaluate punish-
ment sensitivity and reward sensitivity, the latent variable 
of motivation was used in SPSRQ. The internal consistency 
of 0.74 and 0.84 was reported for the subscales of safety and 
reward motivation for its Iranian version, respectively. Con-
firmatory factor analysis showed that the reward and safety 
subscales were valid: RMSEA=0.03, GFI=0.96, P<0.001, 
df=128, χ2=196.62 and RMSEA=0.007, GFI=0.96, 
P>0.376, df=219, χ2=225.20, respectively (Abasi et al., 
2017).

Data analysis: Multiple regression analysis and Pear-
son product-moment correlation coefficient were used 
for data analysis using SPSS software version 26.

3. Results

Participants in this study were 189 people, of whom 
50.8% were female and 49.2% were male. Also, 15.9% 
of the subjects were married and 81.0% were single. 
They aged 18 - 35 years and those with undergraduate 
education constituted the largest number of participants. 
Table 1 indicates the demographic characteristics of the 
participants.

The mean and standard deviation and correlation ma-
trix of study variables are presented in Table 2. Reward 
sensitivity was significantly and negatively correlated 
with social anxiety, generalized anxiety, and depression. 
Also, punishment sensitivity showed a significant posi-
tive relationship with generalized anxiety, social anxiety, 
and depression. 

After examining the relationships between variables, 
multiple regression with simultaneous methods was 
used to determine the predictivity of sensitivity to rein-
forcement. Punishment sensitivity and reward sensitivity 
were assessed by regression analysis of social interaction 
anxiety to determine the components of punishment and 
reward sensitivity and accounted for a high percentage 
of the variance of social interaction anxiety. The results 
showed that punishment and reward sensitivity could 
explain 36% of the variance of social interaction anxi-
ety. Also, the most important predictor according to beta 
coefficients was the component of reward sensitivity 
and then sensitivity to punishment. With increasing the 
sensitivity to punishment, social interaction anxiety is 
also increased and social interaction anxiety is decreased 
with increasing sensitivity to reward (Table 3).

The components of punishment sensitivity and re-
ward regressed on general anxiety disorder. The results 
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showed that the components of sensitivity to punishment 
and reward generally explained 39% of the variance of 
the generalized anxiety disorder (Table 4). The punish-
ment and reward sensitivity was regressed on depression 
as well. The results showed that punishment and reward 
sensitivity could explain 41% of the variance of depres-
sion. The component of punishment directly and the 
reward component reversely could predict depression 
(Table 4).

4. Discussion 

Our results showed that sensitivity to punishment and 
reward had a direct effect on symptoms of emotional 
dysregulation (including generalized anxiety disor-
der, social anxiety, and depression), which was in line 
with the results of previous studies (Hong, 2007; Katz, 
Matanky, Aviram, & Yovel, 2020; Trew, 2011). Trew 
(2011) states that just as BAS (equivalent to reward sen-

Table 1. Demographic characteristics of the participants 

Variables No. (%) 

Sex

Female 96(50.8)

Male 93(49.2)

Total 189(100.0)

Marital status

Single 153(81.0)

Married 30(15.9)

Divorced 3(1.6)

Others 3(1.6)

Age (y)

>20 15(7.9)

20-25 119(63.0)

25-30 52(27.5)

30-35 3(1.6)

Education level

Bachelor 92(48.7)

Master 70(37.0)

PhD 27(14.3)

Total 189(100.0)

Table 2. Correlation matrix and Mean±SD of the study variables (n=189)

Raw Variables Mean±SD 1 2 3 4

1 Reward sensitivity 11.94±4.59

2 Punishment sensitivity 11.17±6.23 -0.645

3 Social anxiety 27.18±12.18 -0.575 0.506

4 Generalized anxiety 10.97±5.67 -0.597 0.514 0.631

5 Depression 12.05±7.69 -0.614 0.526 0.733 0.832

Table 3. Results of regression of punishment and reward sensitivity on social interactions anxiety

Variables b Std.Error β t Sig. F Sig. R R2 adj R2

(Constant) 35.62 3.80 9.38 0.001 52.73 0.001 0.60 0.36 0.35

Reward sensitivity -1.13 0.20 -0.43 -5.56 0.001

Punishment sensitivity 0.45 0.15 0.23 3.01 0.001
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sitivity and reinforcement) is associated with positive 
emotions; thus, it probably is involved in the etiology of 
depression. In other words, low BAS leads to defective 
activation and activity orientation, resulting in a decrease 
in the experience of positive experiences. Low BAS is 
even a barrier to improving depression and leads to slow 
recovery in depressed patients (McFarland et al., 2006). 
On the other hand, Harnett, Loxton and Jackson (2013) 
showed that BIS (equivalent to sensitivity to threat and 
punishment) is associated with depression, a finding that 
is in line with our results o and the research by Camp-
bell-Sills et al. (2004). 

A large meta-analysis by Katz et al. (2020) also showed 
that hypersensitivity to low reinforcement and sensitiv-
ity to high punishment predict depression. Overall, Trew 
(2011), in explaining the relationship between sensitivity 
to reinforcement and punishment with depression, stated 
that hypersensitivity BAS and hypersensitivity BIS are 
likely to combine to prevent the pursuit of goals. This 
view is consistent with the hypothesis of connected sub-
systems (JSH) (Corr, 2002) which states that reinforce-
ment-sensitive systems and punishment-sensitive sys-
tems, although independent of each other, can in some 
cases, interact with each other.

In addition, sensitivity to punishment is associated with 
anxiety outcomes (Cremers & Roelofs, 2016; Neal & 
Gable, 2017). Neal and Gable (2017) stated that the BIS 
system and sensitivity to punishment are associated with 
inhibition of goal-oriented behaviors in response to un-
pleasant stimuli and, consequently, with feelings of anxi-
ety. Sensitivity to high punishment causes the person to 
constantly pay attention to possible signs of danger and 

threat and as a result, is always involved in anxiety emo-
tions. Also, behavioral inhibition to reduce the likelihood 
of punishment leads to reduced participation in social re-
lationships (Fayazi & Hasani, 2017), relationships which 
may be accompanied by threats, such as meeting new 
people, being watched by others, and being judged. As a 
result, the individual avoids society to avoid these con-
sequences. Reward sensitivity has also been relatively 
weakly linked to anxiety in previous research (Katz et 
al., 2020; McNaughton & Corr, 2004) and it has been 
suggested that sensitivity has a greater role in reinforc-
ing depression than anxiety. In another model, Watson 
(2009) concluded that BIS hypersensitivity causes over-
all vulnerability, while BAS hypersensitivity converts 
overall vulnerability to depression.

However, in the present study, the correlation coeffi-
cient of reward sensitivity with generalized anxiety and 
social anxiety was almost similar to the correlation coef-
ficient of reward sensitivity with depression and in this 
respect is inconsistent with recent research and a meta-
analysis by Katz et al. (2020). In explaining this finding, 
the long-term effects of punishment sensitivity in anxiety 
can be considered so that the continued inactivity of the 
system sensitive to punishment and threat over time and 
failure to reduce the activity of this system leads to a kind 
of burnout and helplessness. As a result, a person’s moti-
vation to change and control the environment decreases 
and he is no longer even able to seek reinforcement and 
reward. Although this possible explanation is consistent 
with some previous research, such as a study by Silk, 
Davis, McMakin, Dahl, and Forbes (2012), which has 

Table 4. Results of regression analysis of punishment and reward sensitivity on generalized anxiety disorder

Variables b SE β t Sig. F Sig. R R2 adj R2

(Constant) 15.44 1.74 8.90 0.001 58.29 0.001 0.62 0.39 0.38

Reward sensitivity -0.56 0.09 -0.46 -6.05 0.001

Punishment sensitivity 0.20 0.07 0.22 2.93 0.001

Table 5. Results of regression analysis of punishment and reward sensitivity on depression

Variables b SE β t Sig. F Sig. R R2 adj R2

(Constant) 18.36 2.31 7.94 0.001 63.47 0.001 0.64 0.41 0.40

Reward sensitivity -0.79 0.12 -0.47 -6.35 0.001

Punishment sensitivity 0.27 0.09 0.22 3.01 0.001
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shown that anxious children become adolescents who 
are depressed, more research is needed in the future.

Our results are consistent with the approach that states 
that sensitivity to punishment (BIS) is a common cause of 
depression and anxiety and is responsible for the high co-
morbidity of depressive and anxiety disorders (Katz et al., 
2020; Kessler, Chiu, Demler, & Walters, 2005). It can be 
said that the pathology of these two, in the first place, refers 
to the sensitivity to punishment, threats, and insecurity.

5. Conclusion

We found strong support for sensitivity to punishment 
and reward (Zinbarg & Yoon, 2008) that may be consis-
tent with the joint subsystems hypothesis (Corr, 2002). 
Sensitivity to punishment and hypersensitivity to reward 
as a major and common factor for emotion disorder in-
clude depression, social anxiety, and generalized anxiety 
disorder. These results can improve the understanding 
of the nature of emotional pathology, and consequently, 
create more personal and effective therapies. These find-
ings regarding the role of behavioral activation as an 
approach to enhance the individual’s search for reward, 
suggest that it is able to increase reward-seeking and 
thus, improve emotion regulation.

The results of the present study should be considered in 
light of some limitations. It was cross-sectional research 
and some other longitudinal studies have reported different 
results. Another limitation was our samples, which makes 
the results only generalizable to the students. Further stud-
ies are suggested using other healthy samples, like adoles-
cents and the elderly, or clinical samples, like cases with 
major depression, generalized anxiety disorder, or eating 
disorders. The third limitation of this study was the use of a 
questionnaire to diagnose depression, generalized anxiety 
disorder, and social anxiety. Subsequent research should 
use structured interviews to diagnose these disorders.
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