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A B S T R A C T

Aim: Theoretically, deficits in reward/punishment sensitivity are considered an essential component associated 
with behavioral dysregulation, which is characteristic of compulsive-impulsive disorders. However, recent 
studies have indicated that several disorders are linked to problems with reward/punishment sensitivity, and 
their results have been inconsistent. This lack of clinical specificity and robustness might reflect more general 
problems with traditionally diagnostic categories of psychiatry. To address these concerns, we investigated 
whether a transdiagnostic dimensional approach could more effectively examine clinical associations related to 
reward/punishment sensitivity for behavioral dysregulation.
Methods: Using multiple psychiatric symptom scores and reward/punishment sensitivity in online general- 
population samples (N = 19,505), we applied factor analyses to extract transdiagnostic symptom dimensions. 
Then, we conducted a mixed-effect generalized linear model to examine the relationships between psychopa
thology and reward/punishment sensitivity.
Results: We extracted three transdiagnostic dimensions, which were validated between two separate datasets: 
‘Compulsive hypersensitivity (CH), ‘Social withdrawal (SW),’ and ‘Addictive behavior (AB).’ While SW was 
associated with reward sensitivity negatively and punishment sensitivity positively, AB showed opposite asso
ciations. On the other hand, CH was positively associated with both sensitivities.
Conclusion: Our results highlight the importance of reward/punishment sensitivity for our understanding of 
behavioral dysregulation, especially in the compulsive-impulsive dimension. Moreover, these findings under
score how transdiagnostic perspectives contribute to a more powerful examination of reward/punishment def
icits than studies focusing on a categorical disorder.

1. Introduction

A loss of control over repetitive self-destructive behaviors is prob
lematic and found in a variety of disorders, particularly obsessive- 
compulsive and addictive disorders (Dalley et al., 2011; Robbins et al., 
2012). Moreover, with the advent of digital technological devices, a new 
psychiatric problem has emerged, such as gaming disorder, which 
characterizes the maladaptive engagement in game playing (Przybylski 
et al., 2017). Researchers have suggested that issues with processing 
rewards and/or punishments may be involved in the characteristic of 
such behavioral dysregulation (Figee et al., 2019), e.g., insensitivity to 

punishment in compulsive tobacco abuse and high sensitivity to reward 
in obsessive-compulsive disorder (OCD) (Brauer et al., 2021; Potts et al., 
2014). Reward-punishment sensitivity generally refers to individual 
differences in the tendency to approach or avoid stimuli based on their 
perceived valence, and is commonly linked to behavioral inhibition and 
activation systems. In addition, problems related to reward-punishment 
sensitivity have been shown to be associated with functional abnor
malities in brain regions such as the amygdala (Den Ouden et al., 2022), 
suggesting that understanding the relationship may be a promising 
target for developing new drugs and psychotherapeutic interventions for 
behavioral dysregulation. This type of reward-punishment sensitivity 
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has traditionally been assessed using both behavioral tasks and self- 
report measures. While behavioral paradigms provide objective 
indices, self-report tools such as the behavioral inhibition/approach 
system questionnaire (BIS/BAS (Carver and White, 1994)) capture in
dividuals' subjective awareness of motivational tendencies. These sub
jective dimensions offer a complementary perspective on 
psychopathology and have been widely applied in both affective and 
behavioral disorders.

Importantly, the specificity of the association between reward/ 
punishment sensitivity and each diagnosis of psychopathology has not 
been established. Indeed, similar deficits in reward/punishment sensi
tivity have been reported in a number of other patient groups, including 
internalizing disorders (depression, anxiety, etc. Verdejo-Garcia et al., 
2024). Considering that such affective disorders are frequently co- 
diagnosed with compulsive and impulsive problems, shared reward/ 
punishment-related mechanisms may exist across these conditions. 
Moreover, the results are not consistent across studies. For example, 
with regard to addiction, some papers reported that symptoms were 
positively associated with reward sensitivity (Balconi et al., 2014; He 
et al., 2017), while others suggested more complex relationships with 
reward/punishment sensitivity (Kidd and Loxton, 2021; Meerkerk et al., 
2010; Rádosi et al., 2021). Unfortunately, this lack of specificity and 
consistency is ubiquitous in psychiatric research (Dalgleish et al., 2020). 
This problem may be the result of a broader problem in which con
ventional psychiatric diagnostic labeling does not reflect a neuro
biologically or psychologically essential phenomenon. Of particular 
relevance to the present study is the suggestion that behavioral pre
occupations, such as obsessive-compulsive and gaming disorders, can be 
broadly conceptualized as disorders of behavioral control along the 
compulsive-impulsive spectrum (Figee et al., 2019). Notably, many in
dividuals diagnosed with these disorders also experience lifetime 
comorbidities with depression, anxiety, or other psychiatric conditions 
(Rowe et al., 2022; Schou Andreassen et al., 2016). Moreover, the 
compulsive-impulsive spectrum has recently been suggested as a theo
retical transdiagnostic aspect representing a loss of control over repet
itive self-destructive behaviors across various disorders (Dalley et al., 
2011; Robbins et al., 2012). Given these perspectives, current studies 
following categorical-based diagnoses may struggle to disentangle the 
specific neurocognitive and psychological mechanisms of behavioral 
dysregulation for each diagnostic category.

One such proposed approach beyond diagnosis is the Research 
Domain Criteria (RDoC), which helps identify transdiagnostic and 
translational features of affective disorders (Insel et al., 2010). Mecha
nistic clarification using this framework has been accomplished to some 
extent by studies examining separable patient clusters within groups 
diagnosed with the same disorder (Ahmed et al., 2018; Zhang et al., 
2024). However, identifying robust, generalizable, specific markers that 
contribute to psychiatric comorbidity is limited by the small sample 
sizes typical of patient studies (Gillan et al., 2016). Previous studies 
have, therefore, used a transdiagnostic dimensional approach that le
verages the efficiency of large-scale online data collection from healthy 
subjects rather than diagnosed patients to identify associations between 
transdiagnostic dimensions and various behavioral properties (Seow 
and Gillan, 2020; Wise et al., 2023). The use of such data-driven ap
proaches to uncover transdiagnostic psychological mechanisms has 
become a major trend in recent psychiatric research (Eaton et al., 2023; 
Yücel et al., 2019). However, few studies have focused on and conducted 
on the transdiagnostic levels of the obsessive-compulsive/impulsive 
spectrum and reward/punishment sensitivity.

The present study addressed this issue using an unsupervised 
approach based on a large online sample of approximately 20,000 in
dividuals. Initially, we attempted to extract transdiagnostic factors 
based on data from eight questionnaires related to behavioral dysregu
lation and psychopathology. We then analyzed the data using general
ized linear regression models to identify specific/heterogeneous 
associations between each disorder/dimension and reward/punishment 

sensitivity. As a result, three factors characterized by compulsive hy
persensitivity, social withdrawal, and addictive disorder were extracted, 
and each was found to have a transdiagnostic association with reward/ 
punishment sensitivity. The results of this study are a step forward to
ward establishing a transdiagnostic approach such as RDoC and suggest 
that dimensional markers of psychiatric disorders may correspond 
closely to neuropsychological characteristics.

2. Methods

2.1. Ethics

This study has been approved by the Ethics Committee of the 
Advanced Telecommunications Research Institute International (Japan) 
(No. 182H) and conforms to the provisions of the Declaration of Hel
sinki. All participants gave informed consent before responding to the 
surveys.

2.2. Participants and procedure

In September 2023, we collected questionnaire data from 20,000 
respondents monitored by Macromill Survey Services. While nationality 
was not directly queried, panel members are primarily Japanese resi
dents. Eligibility was restricted to adults between 20 and 60 years of age, 
in order to focus on working-age individuals who are most likely to be 
affected by the types of behavioral dysregulation studied. Of these, 495 
participants were excluded due to the identification of unreliable re
sponses, e.g., they responded identically to all items using only the 
maximum or minimum values in the questionnaires, which included 
reversed questions. As a result, 19,505 participants were included in the 
analysis.

2.3. Measures

2.3.1. Self-report reward-punishment sensitivity questionnaire
We assessed the reward/punishment sensitivity score using a 

behavioral inhibition/approach system questionnaire (BIS/BAS (Carver 
and White, 1994)). The BIS/BAS has been defined as a subscale of the 
affective valence system characterized as reward (positive), punishment 
(negative) sensitivity in RDoC, which may better capture aspects of 
reward/punishment sensitivity across psychiatric disorders. Although 
the BAS is generally considered to be divided into three sub-factors 
(BAS-Drive, BAS Reward Responsiveness, and BAS FunSeeking), the 
previous article indicated that it has a one-factor structure, so for this 
analysis, the entire BAS was considered as a variable (Maack and Ebe
sutani, 2018). While BIS/BAS scales are widely used in psychological 
research as indicators of reward and punishment sensitivity, they are not 
direct physiological or behavioral measures of these constructs (Brenner 
et al., 2005). Therefore, it is important to note that BIS/BAS scores 
should be interpreted as indirect proxies in this study.

2.3.2. Self-report psychiatric symptoms questionnaires
Participants completed self-report questionnaires assessing 

attentional-deficits/hyperactivity disorder (ADHD) based on Adult 
ADHD Self Report Scale (Kessler et al., 2005); social anxious symptoms 
based on Liebowitz Social Anxiety Scale (Baker et al., 2002); impulsivity 
based on Barrett Impulsiveness Scale (Patton et al., 1995); OCD 
obsessive-compulsive disorder based on Obsessive Compulsive In
ventory (Foa et al., 1998); psychological distress general mental health 
based on Kessler Psychological Distress Scale– 6 items (Kessler et al., 
2002); alcohol-related disorder and tobacco dependence based on CAGE 
(Ewing, 1984)/Tobacco Dependence Screener (Kawakami et al., 1999); 
gaming disorder based on Problematic Online Gaming Questionnaire 
(Demetrovics et al., 2012). These domains are considered to be closely 
interrelated, given the comorbidity and the interrelationship (Davis 
et al., 2020; Miyauchi et al., 2023). In the following regression analyses, 
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they were analyzed based on each questionnaire unit. We selected these 
eight questionnaires to provide a comprehensive and reliable assessment 
of both affective and behavioral dimensions of psychopathology. All 
collected measures were included in the factor analysis.

2.4. Analysis

2.4.1. Factor analysis
To obtain a parsimonious latent structure for explaining shared 

variance at the item level across questionnaires, factor analysis with 
maximum likelihood estimation (MLE) was employed to follow previous 
research (Gillan et al., 2016). This factor analysis was conducted using 
oblique rotation (OBLIMIN), with the 176 question items entered as 
measurement variables. This data analysis used unscaled data to 
compute and analyze the heterogeneous correlation matrix because the 
data set included scales evaluated on a binary basis. All these procedures 
follow the method of Gillan et al. (2016), in which the authors extracted 
transdiagnostic dimensions using factor analysis. We separated large 
online samples into two balanced samples (Ds1: N = 9753, Ds2: N =
9752) and applied exploratory factor analysis in one dataset. We then 
did the same process in another one to confirm the validity of the result. 
The Cattell-Nelson-Gorsuch (CNG) test was performed in each dataset, 
and the optimal number of factors was extracted. Importantly, we used 
each factor score derived from factor analysis based on all samples for 
the following analysis.

2.4.2. Generalized mixed-effect linear model
Generalized linear mixed models were used to examine the associ

ation between each symptom and each diagnostic transdiagnostic 
dimension and BIS/BAS. Each symptom and transdiagnostic dimension 
was standardized and included as a dependent variable. Gender, age, 
occupation, and household income were controlled by being included in 
fixed effects, while each subject factor was included as a random effect. 

The equation is expressed as follows.

Psychiatric Score (or Transdiagnostic Dimension)

∼ Intercept+ β1BIS+ β2BAS+ covariables+(1|Participant ID)

All dependent variables and the main predictor variables (BIS and 
BAS) were standardized to allow for direct comparison of standardized 
regression coefficients. Factor analysis was conducted using R (4.2.3) 
and generalized linear regression using MatlabR2020b.

3. Results

3.1. Sample characteristics

The average age of the survey population was 41.5 years [standard 
deviation (SD) = 10.7], and 49.7 % were male, providing a demo
graphically balanced sample that closely resembles the general working- 
age population in Japan (Statistics Bureau of Japan, 2024). Other details 
are described in Table 1.

3.2. Factor analysis to extract transdiagnostic dimensions

Our CNG test indicated three factors of latent structure (Fig. 1a,b). 
The correlation between the two separated datasets was high in eigen
values and each factor score (r > 0.9), indicating the structure's 
robustness (Fig. 1c). We labeled each factor as ‘Compulsive hypersen
sitivity (CH),’ ‘Social withdrawal (SW),’ and ‘Addictive behavior (AB)’ 
based on the strongest individual item loadings. For the CH factor, the 
highest average loadings came from OCD (Ds1: M = 0.71, SD = 0.06; 
Ds2: M = 0.71, SD = 0.06), followed by ADHD (Ds1: M = 0.39, SD =
0.06; Ds2: M = 0.40, SD = 0.06) and psychological distress (Ds1: M =
0.48, SD = 0.04; Ds2: M = 0.49, SD = 0.03). The highest average 
loadings of the second factor SW came from social anxiety (Ds1: M =

Table 1 
Characteristics of the survey population.

All 19,505 (100 %)

Sex Male Female

9687 (49.7 %) 9818 (59.4 %)

Marital status Not married Married

9427 (48.3 %) 10,078 (51.7 %)

The existence of child No Yes

11,015 (56.5 %) 8490 (43.5 %)

Household income (yen) Less than  
2 million

2 to 
Less 
than  
4 
million

4 to Less than  
6 million

6 to less 
than  
8 million

8 to less  
than  
10 million

10 to less than  
12 million

12 to less than  
15 million

15 to less than  
20 million

>20 million Missing

1525 
(7.8 %)

3503 
(18.0 %)

3729 
(19.1 %)

2609 
(13.4 %)

1599 
(8.2 %)

777 
(4.0 %)

400 
(2.1 %)

217 
(1.1 %)

119 
(0.6 %)

5027 
(25.8 %)

Job Employee or  
Executive

Self-employed Home 
maker

Other No job

10,296 
(52.8 %)

1224 
(6.3 %)

2249 
(11.5 %)

4529 
(23.2 %)

1207 
(6.2 %)
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0.65, SD = 0.12; Ds2: M = 0.64, SD = 0.12), followed by psychological 
distress (Ds1: M = 0.22, SD = 0.05; Ds2: M = 0.23, SD = 0.04). For the 
third factor AB, the highest average loadings came from the gaming 
disorder (Ds1: M = 0.73, SD = 0.03; Ds2: M = 0.72, SD = 0.03), followed 

by alcohol-related disorder (Ds1: M = 0.20, SD = 0.08; Ds2: M = 0.21, 
SD = 0.09) and tobacco dependence (Ds1: M = 0.19, SD = 0.01; Ds2: M 
= 0.20, SD = 0.01). Notably, each transdiagnostic dimension included 
loading values from various items across questionnaires.

Fig. 1. Extracting transdiagnostic factors. (a,b) Scree plot, correlation matrix, and item loadings from factor analysis in the separated datasets (Ds 1, Ds 2). 
The result suggested that the three-factor solution best explained the data from our samples. Factors were named ‘Compulsive hypersensitivity,’ ‘Social withdrawal,’ 
and ‘Addictive behavior.’ Each label meaning indicates the names of questionnaires as follows: ADHD attentional/hyperactivity disorder; SA-Fear/Avoid social 
anxious symptoms of fear/avoidance; Imp Impulsivity; OCD obsessive-compulsive disorder; PD Psychological distress; Alc/Tobac alcohol-related disorder and 
tobacco dependence; Game Gaming disorder. The reason why we use different colors for two factors of social anxiety separately and the same color for alcohol and 
tobacco use disorder is because the direction of loadings looks different/same in each factor. (c) Scatter plots to compare the results from two datasets. All 
correlations were more than r = 0.90, which indicates that the factor structure is robust.
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3.3. Generalized mixed effect model revealed the relationship between 
psychopathological scores and reward/punishment sensitivity

Our regression analyses for each disorder indicated significant as
sociations with reward/punishment sensitivity. With reward sensitivity, 
there were significant relationships in social anxiety (β = − 0.061, 
Standard Error (SE) = 0.008, pFDR < 0.001); gaming disorder (β = 0.076, 
SE = 0.008, pFDR < 0.001); ADHD (β = 0.120, SE = 0.008, pFDR < 0.001); 
OCD (β = 0.052, SE = 0.009, pFDR < 0.001); PD (β = − 0.030, SE = 0.008, 
pFDR < 0.001); Tobacco dependence (β = 0.038, SE = 0.009, pFDR <

0.001) (Fig. 2a). With punishment sensitivity, there were significant 
relationships in social anxiety (β = 0.313, SE = 0.008, pFDR < 0.001); 
gaming disorder (β = − 0.076, SE = 0.009, pFDR < 0.001); ADHD (β =
0.196, SE = 0.009, pFDR < 0.001); OCD (β = 0.095, SE = 0.009, pFDR <

0.001); PD (β = 0.318, SE = 0.008, pFDR < 0.001); Alcohol-related dis
order (β = − 0.053, SE = 0.009, pFDR < 0.001); Tobacco dependence (β 
= − 0.037, SE = 0.009, pFDR < 0.001) (Fig. 2b). Impulsivity was not 
related to both sensitivities significantly.

Our regression analyses for transdiagnostic dimensions also revealed 
distinctive significant relationships between the factors. SW factor was 
associated with reward sensitivity negatively (β = − 0.069, SE = 0.008, 
pFDR < 0.001, Fig. 2a) and with punishment sensitivity positively (β =
0.351, SE = 0.008, pFDR < 0.001, Fig. 2b). Contrarily, the AB factor was 
associated with reward sensitivity positively (β = 0.080, SE = 0.008, 
pFDR < 0.001, Fig. 2a) and with punishment sensitivity negatively (β =
− 0.156, SE = 0.009, pFDR < 0.001, Fig. 2b). Notably, CH was associated 
with both sensitivities positively, differently from the other two di
mensions (β = 0.064, SE = 0.008, pFDR < 0.001; β = 0.122, SE = 0.009, 

Fig. 2. Associations between reward/punishment sensitivity and psychopathology. (a) The regression results for the relationship between reward sensitivity 
and psychopathology. (b) The regression results for the relationship between punishment sensitivity and psychopathology. ADHD attentional/hyperactivity 
disorder; OCD obsessive-compulsive disorder based; PD psychological distress. *** indicates pFDR < 0.001.
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pFDR < 0.001, Fig. 2a, b). See Table S1&S2 for the details of each sta
tistical value.

4. Discussion

Here, we used a dimensional approach to investigate the psycho
logical mechanisms for transdiagnostic behavioral dysregulation and 
reward/punishment sensitivity in a large general population sample. 
Evidence from our analyses showed that the compulsive hypersensitivity 
factor is a symptom dimension associated with both reward and pun
ishment, distinct from its relationships with the other two trans
diagnostic dimensions. Interestingly, a wide variety of items such as 
obsessiveness, impulsivity, inattention, and potential fear in social 
contexts load on the compulsive hypersensitivity-related dimension.

With regard to our factor analysis, three robust transdiagnostic di
mensions were extracted: ‘Compulsive hypersensitivity (CH),’ ‘Social 
withdrawal (SW),’ and ‘Addictive behavior (AB).’ Although there are 
differences from those obtained in past dimensional approaches (Gillan 
et al., 2016; Hoven et al., 2023), given that the present study sought to 
capture psychopathological aspects characteristic focusing on behav
ioral dysregulation, it is natural that differences would arise with data- 
driven studies that also include more items related to general symptoms, 
e.g., major depression disorder. On the other hand, there are several 
commonalities, and the results of the study on compulsive hypersensi
tivity and social withdrawal are partially consistent with those of pre
vious studies (e.g., compulsive and intrusive thoughts, social withdrawal 
(Gillan et al., 2016; Hoven et al., 2023)). These results suggest that 
transdiagnostic dimensions may be robust across regions, races, and 
cultures. Moreover, considering most existing research has not validated 
the factors in large hold-out samples, the fact that this study used 
approximately 10,000 samples as a hold-out group to confirm the 
robustness of the structure presents the validity of the transdiagnostic 
factors obtained here.

Our regression analyses found significant associations between cat
egorical and transdiagnostic dimensions and reward/punishment 
sensitivity. Significant negative and positive associations existed be
tween SW and reward/punishment sensitivity, respectively. Similarly, 
there were positive and negative associations between AB and these 
sensitivities. These findings align with previous studies (Katz et al., 
2020; Van Malderen et al., 2024) exploring the relationships from a 
transdiagnostic perspective. Although the association between reward 
sensitivity and individual categorical scales for alcohol-related problems 
and impulsivity was not significant, the significant relationship observed 
with the AB factor suggests that transdiagnostic dimensions may capture 
underlying symptom patterns that are less apparent when using tradi
tional, diagnosis-based measures. This highlights the potential value of 
transdiagnostic dimensional approaches in revealing associations that 
may be obscured by the existing categorical approach. The specificity of 
CH, which is constructed based on OCD and ADHD transdiagnostically, 
is associated with greater sensitivity to both reward and punishment in 
this dimension, unlike the other two dimensions. The results support a 
critique of the notion that compulsivity and impulsivity are at opposite 
ends of the approach/avoidance spectrum. They suggest that 
compulsive-impulsive dyscontrol may coexist at a higher level, as many 
clinicians and researchers have proposed regarding reward/punishment 
processing (Figee et al., 2016; Mestre-Bach et al., 2016).

On the other hand, reward/punishment treatment was assessed 
based on subjective reports; therefore, its ecological validity is ques
tionable compared to behavioral indexes and parameters derived from 
computational modeling. Indeed, such self-reported indexes may not be 
directly related to behaviorally or computationally defined reward/ 
punishment sensitivity (Vrizzi et al., 2025). However, this does not 
simply mean that such a subjective index does not have validity. It also 
indicates that it is a psychological characteristic captured by the in
dividual's subjective awareness and that the layer may differ from the 
behavioral and computational one. In fact, studies that have 

investigated the relationship between psychopathology, behavioral 
measures, and subjective self-esteem have also suggested that self- 
esteem as a higher-level concept that sits above behavioral measures 
best explains psychopathology (Hoven et al., 2023). Considering the 
assumption of such complex relationships, future research should clarify 
the relationship between subjective sensitivity and psychopathology 
and reward/punishment sensitivity, which should be formulated 
through a combination of behavioral experiments and computational 
modeling (Yamamori et al., 2023).

Moreover, it should be noted that even though traits such as reward/ 
punishment sensitivity examine psychopathology, the characteristics 
are not pathology per se. In addition, the association between psycho
pathology and reward/punishment sensitivity might be mediated by 
other neuropsychological factors such as meta-cognition (Dercon et al., 
2024). When considering more general applications, such as psycho
therapy, a transdiagnostic dimensional model should be used to identify 
detailed mediating processes, leading to an approach that increases the 
precision of intervention targeting. Through such detailed future 
research, the transdiagnostic dimensional model allows us to take a 
more granular approach rather than merely focusing on categorical 
psychiatric disorders.

Given the complexity of the association between behavioral dysre
gulation and various psychological constructs, this study has several 
limitations. First, as this study is cross-sectional, it does not shed light on 
time-dependent and causal associations. Considering the recent sug
gestion that psychiatry needs time and context (Hitchcock et al., 2022; 
Northoff et al., 2023), future research should apply a longitudinal 
approach and take care of spatiotemporal aspects. Second, the psychi
atric scores assessed here do not include essential dimensions for 
behavioral dysregulation, such as eating disorders. However, it has been 
reported that general factors of psychopathology are identifiable, even if 
the measures assessing symptoms do not cover all elements (Caspi and 
Moffitt, 2018), which means this issue is negligible to some extent here. 
Third, our analysis focuses on the Japanese population. A deeper un
derstanding of the transdiagnostic psychological mechanisms of 
behavioral dysregulation would benefit from international comparisons 
including various races, cultures, religions, and other statuses, which 
were not assessed in the present study. Fourth, these surveys were 
conducted using online recruitment methods, which may introduce 
sampling bias. Generalized linear model analyses corrected for this 
possibility by adjusting for confounding factors such as age, gender, and 
other socio-demographic attributes, reducing the influence of bias.

In summary, the symptoms from eight psychiatric disorders related 
to compulsive-impulsive behavioral dysregulation were aggregated into 
three factors with different relationships with reward/punishment 
sensitivity. Our findings underline the association between compulsive 
hypersensitivity and reward/punishment sensitivities. This finding 
highlights the importance of a transdiagnostic multidimensional 
approach for examining these relationships with psychological aspects. 
Furthermore, our results contribute to a step forward toward estab
lishing a transdiagnostic framework, such as the RDoC, and suggest that 
dimensional symptoms of psychiatric disorders may correspond more 
clearly to psychological constructs than to existing overlapping and 
heterogeneous definitions of psychiatric disorders.
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Gutiérrez, A., Soriano-Mas, C., Navas, J.F., Perales, J.C., Menchón, J.M., Jiménez- 
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