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A B S T R A C T

Objectives: Transdiagnostic models aim to uncover shared mechanisms across mental disorders. Reward 
responsiveness (the ability to experience pleasure from rewarding stimuli) is a plausible, yet underexplored, 
transdiagnostic mechanism linking obsessive-compulsive disorder (OCD) and depression. This study used 
network analysis to (1) examine how key reward responsiveness domains are interlinked in individuals with OCD 
and (2) explore how each domain is uniquely associated with OCD and depression.
Methods: A total of 1345 individuals with a history of OCD symptoms (ages 18–88, 71 % women) from Latino 
communities in the United States (including Puerto Rico) and nine Latin American countries completed validated 
measures of reward responsiveness, OCD, and depression. Network analyses evaluated interrelations among 
reward responsiveness domains and their links to OCD and depression.
Results: Hobbies and social interactions were the most central domains in the reward responsiveness network. 
Higher OCD severity was uniquely associated with lower responsiveness to social interactions, while higher 
depression severity was uniquely linked to reduced responsiveness in hobbies and goal-directed behaviors.
Conclusions: Reward responsiveness is relevant to both OCD and depression. Interventions that enhance 
engagement in central domains, such as hobbies and social interactions, may improve outcomes. Future research 
should explore reward responsiveness in other mental disorders to inform transdiagnostic intervention strategies.

1. Introduction

Obsessive-compulsive disorder, characterized by obsessions (e.g., 
unwanted, repetitive thoughts, images, or urges) and compulsions (e.g., 

repetitive behaviors aimed at alleviating obsession-related distress), is 
an impairing psychiatric condition with an estimated lifetime preva
lence of nearly 2 % worldwide (Carmi et al., 2022). Approximately 70 % 
of individuals with OCD have at least one co-occurring mental health 
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condition, with major depressive disorder being among the most com
mon (Sharma et al., 2021). Suicidal thoughts and behaviors, key features 
of depression, are also a frequent concern among individuals with OCD 
(Hellberg et al., 2022). The prevalence of depressive symptoms among 
those with OCD underscores the need for interventions tailored to the 
unique challenges faced by individuals with both conditions.

1.1. Transdiagnostic factors in OCD and depression

Traditionally, mental health diagnoses have followed a nomothetic 
approach, focusing on general categories that apply across individuals 
with similar symptoms. This approach is reflected in the DSM-5-TR 
(American Psychiatric Association, 2022) and ICD-11 (World Health 
Organization, 2019), which provide a shared language that improves 
diagnostic reliability and supports treatment planning. However, 
nomothetic systems may oversimplify mental health by failing to 
address symptom overlap across disorders (Aftab et al., 2024).

The NIMH Research Domain Criteria (RDoC) framework offers a 
transdiagnostic alternative by identifying core dimensions that cut 
across diagnostic boundaries (Carcone and Ruocco, 2017). Processes 
such as neuroticism, perfectionism, rumination, distress tolerance, 
anxiety sensitivity, and anhedonia are relevant to both OCD and 
depression (Chasson et al., 2016; Kaçar-Başaran and Arkar, 2023; Wahl 
et al., 2019). RDoC promotes a dimensional view of mental health, 
allowing for more personalized and effective interventions.

Identifying transdiagnostic constructs that link OCD and depression 
can improve research and clinical interventions. One potential trans
diagnostic construct linking OCD and depression is reward responsive
ness, which refers to one's capacity to experience pleasure from 
rewarding stimuli (NIMH, 2018; Khazanov et al., 2020; Taubitz et al., 
2015). While reward responsiveness has been central to modern 
research on depression and anhedonia, it has received relatively little 
attention in the OCD literature despite emerging evidence of reward 
processing disruptions in OCD (Ferreira et al., 2017; Li et al., 2019). An 
example of intact reward responsiveness is a person feeling pleasure 
after engaging in a personally rewarding activity (e.g., hiking or eating a 
favorite meal), while an example of reduced reward responsiveness is a 
person who engages in the same activity but feels little to no pleasure.

Meta-analyses have identified abnormal reward processing as a risk 
factor for depressive symptoms (Ng et al., 2019; Halahakoon et al., 
2020) that is tied to decreased activity in brain regions involved in 
reward processing (Cléry-Melin et al., 2019). Diminished reward 
responsiveness is also linked to increased suicidality (Tsypes et al., 
2021). Examining distinct reward-related domains, such as engaging in 
hobbies versus spending time with friends, can provide deeper insight 
into how specific types of rewarding experiences are impacted by mental 
health conditions (Khazanov et al., 2020). Reward responsiveness has 
been proposed as a promising treatment target to improve depressive 
symptoms (Craske et al., 2023).

Relatively few studies have examined reward responsiveness in OCD. 
Compulsive behaviors in OCD can feel rewarding (Fontenelle et al., 
2015; Ferreira et al., 2017), and reward responsiveness has been pro
posed as a transdiagnostic construct relevant to OCD and related dis
orders (Ribeiro et al., 2024). Neuroscience findings indicate reduced 
reward responsiveness in OCD due to disruptions in neural networks, 
heightened anhedonia, and abnormal reward prediction errors (Hauser 
et al., 2017). Neuroimaging studies show altered connectivity in reward- 
related regions (Alves-Pinto et al., 2019), as well as increased internal 
processing and reduced activation to external rewards (Koch et al., 
2018).

Anhedonia has also been observed in OCD, even after controlling for 
comorbid depression (Li et al., 2019). OCD may involve a shift in focus 
from external rewards to internal processes, contributing to compul
sivity and diminished reward responsiveness (Koch et al., 2018). The 
impairing nature of obsessions, along with frequent comorbidities, can 
limit opportunities for pleasurable engagement (Żerdziński et al., 2022), 

reducing exposure to positive reinforcement. Unlike depression, where 
reward sensitivity is broadly blunted (Ng et al., 2019; Halahakoon et al., 
2020), OCD-related deficits may stem from excessive internal preoccu
pation. Understanding this distinction can inform treatments including 
exposure and response prevention (Reid et al., 2021), which may benefit 
from incorporating strategies that promote engagement in rewarding 
activities (Craske et al., 2023). Network analysis (Borgatti et al., 2009; 
Borsboom and Cramer, 2013) can further clarify how domains such as 
hobbies, social interaction, and goals are interlinked in OCD and 
depression, offering insight into shared and unique mechanisms.

1.2. Limitations in current research

While prior research has identified mechanisms linking reward 
responsiveness with OCD and depression (Alves-Pinto et al., 2019; 
Hauser et al., 2017; Halahakoon et al., 2020; Koch et al., 2018; Li et al., 
2019; Ng et al., 2019), further work is needed to clarify the extent and 
nature of these disruptions in OCD, particularly when co-occurring with 
depression. Most studies focus on single diagnoses, limiting insight into 
the transdiagnostic relevance of reward responsiveness across both 
conditions. Additionally, much of the literature emphasizes neural cor
relates, such as altered connectivity in reward-processing brain regions 
(Alves-Pinto et al., 2019; Hauser et al., 2017). While informative about 
neurobiological underpinnings, these findings offer limited clinical 
utility, as they do not translate into actionable psychotherapy strategies 
for treating OCD and depression.

To address these limitations, the purpose of this study was to conduct 
a comprehensive examination of reward responsiveness in OCD, 
capturing a broad range of reward-related domains that may be of 
therapeutic importance, while also accounting for the influence of 
depression. Aim 1 identifies how different reward responsiveness do
mains are interrelated among individuals with OCD symptoms, which 
could help identify whether some domains are uniquely connected and 
which domains are most central. Aim 2 examines the extent to which the 
severity of both OCD and depression symptoms is linked to different 
reward responsiveness domains. To examine these aims, we used 
network analysis (Borgatti et al., 2009; Borsboom and Cramer, 2013), 
which statistically and visually models how psychological constructs 
relate to one another. This approach identifies which reward domains 
are most interconnected (centrality) and how much variation in each 
domain is explained by its links to other nodes (predictability), offering 
insight into which areas may be most impactful for psychotherapy 
treatment in individuals with co-occurring OCD and depression 
(Williams et al., 2020).

2. Methods

2.1. Recruitment and procedures

Participants were recruited from the Latin American Trans-ancestry 
INitiative for OCD genomics (LATINO), which is a large-scale study of 
OCD (Crowley et al., 2024). Recruitment methods included in-person 
engagement, online and social media advertisements (e.g., Facebook, 
Instagram), research databases (e.g., SPARK, ResearchMatch), and an 
online screening platform (www.latinostudy.org). Eligible participants 
were aged between 18 and 88 years, reported current or past OCD 
symptoms, and self-identified as having Latino and/or Hispanic 
ancestry, defined as having at least one biological grandparent of Latin 
American descent.1 In this study's analytic sample (n = 1345), 939 
participants self-identified as female and 377 self-identified as male. The 
average age was 30.7 years (SD = 10.62), the median was 28, and ages 
ranged from 18 to 83 (skew = 1.35, kurtosis = 1.8). While all partici
pants reported current and/or past OCD symptoms, 1009 had an 
interview-confirmed OCD diagnosis on the Mini International Neuro
psychiatric Interview (MINI; Sheehan et al., 2015; Sheehan et al., 1998). 
Table 1 in the supplemental materials includes additional descriptive 
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statistics.
Study procedures were approved by the Institutional Review Board 

at each recruiting site, including ethics committees outside the U.S. for 
the LATINO study. After providing written informed consent, adult 
participants completed self-report and clinician-administered measures 
by trained evaluators. All evaluators completed expert-led trainings and 
demonstrated >80 % reliability on the Yale Brown Obsessive Compul
sive Scale – Second Edition (Y-BOCS-II; Storch et al., 2010) before 
administering measures independently. Evaluators received weekly su
pervision from local investigators, and all Y-BOCS-II scores were 
reviewed by a data quality committee. Further procedural details are 
available in the LATINO study protocol (Crowley et al., 2024).

2.2. Measures

2.2.1. Reward Responsiveness
The Positive Valence Systems Scale (PVSS-21; Khazanov et al., 2020) 

is a 21-item self-report measure assessing responsiveness to different 
reward types across seven subscales: food, physical touch, outdoors, 
positive feedback, social interactions, hobbies, and goals. Participants 
rate how true each statement has been for them over the past two weeks 
using a 9-point Likert scale (1 = extremely untrue of me, 9 = extremely 
true of me). The PVSS-21 has demonstrated strong psychometric prop
erties (Khazanov et al., 2020). In this study, internal consistency varied 
across subscales: Food (α = 0.64), Touch (α = 0.76), Outdoors (α =
0.76), Feedback (α = 0.79), Hobbies (α = 0.70), Social (α = 0.86), and 
Goals (α = 0.74). The full scale showed high reliability (α = 0.91). 
Subscale items are intentionally broad to capture general patterns of 
reward responsiveness. For instance, Outdoors focuses on appreciating 
outdoor environments rather than specific activities, such as sports. 
Although the PVSS-21 can also be scored using RDoC-aligned constructs 
(e.g., reward anticipation, effort valuation), we chose the reward type 
scoring approach to examine domain-specific patterns relevant to psy
chotherapy treatment (Khazanov et al., 2020).

2.2.2. OCD
The MINI is a structured diagnostic interview for common mental 

health conditions, was used to determine whether the participant met 
diagnostic criteria for OCD (Sheehan et al., 2015). Participants who 
completed the MINI in English were administered version 7.0.0 for the 
DSM-5 (Sheehan et al., 2015), and those who completed it in Spanish 
were administered version 5.0.0 for the DSM-4 (Sheehan et al., 1998). 
To assess the severity of OCD, the Y-BOCS-II was used. This clinician- 
administered tool assesses the presence and severity of obsessive- 
compulsive symptoms through a Symptom Checklist and a 10-item 
Severity Scale, with each item rated on a 6-point Likert scale from 0 to 
5. The total severity score ranges from 0 to 50, with higher scores 
indicating greater symptom severity. The Y-BOCS-II has shown strong 
psychometric properties (Storch et al., 2010; Wu et al., 2016). The 
Spanish version has also been validated in a Latino sample, demon
strating robust reliability and validity (Storch et al., 2025).

2.2.3. Depression
The Patient Health Questionnaire-9 (PHQ-9) is a 9-item self-report 

measure assessing depressive symptoms over the past two weeks 
(Kroenke et al., 2001). Each item corresponds to a diagnostic criterion 
for major depressive disorder and is rated on a 4-point Likert scale from 
0 (not at all) to 3 (nearly every day). The total score, which ranges from 
0 to 27, reflects overall depression symptom severity, with higher scores 
indicating more severe depression. The PHQ-9 has shown good psy
chometric properties (Burdzovic Andreas and Brunborg, 2017), 
including in Latino groups (Martinez et al., 2023). Cronbach's alpha in 
this study for the PHQ-9 was acceptable (α = 0.91).

2.3. Statistical analysis

This study employed network analysis, a statistical method that ex
amines the relations between variables by modeling them as inter
connected nodes within a network structure (Borgatti et al., 2009; 
Borsboom and Cramer, 2013). While still based on covariance among 
variables, network analysis offers a way to explore complex associations 
and dependencies by visualizing variables as a network of nodes (rep
resenting variables) and edges (representing the strength and direction of 
relationships between variables). Network analysis allows for a 
nuanced, multidimensional view where each variable can influence and 
be influenced by others simultaneously. A network analysis approach is 
particularly well-suited for capturing the interconnected nature of psy
chological symptoms, which do not exist in isolation but often interact in 
dynamic and reciprocal ways. By modeling OCD symptoms, depression 
symptoms, and reward responsiveness as nodes within a network, we 
were able to explore to what extent these constructs interact, providing 
insights into potential transdiagnostic mechanisms that could inform 
personalized interventions for individuals experiencing both OCD and 
depression. Our selection of network analysis was also based on a view 
that reward responsiveness, OCD, and depression may mutually rein
force each other, which precludes traditional regression.

The analyses used several R libraries (R Core Team, 2024). Key 
functions included select and mutate from dplyr for filtering and 
creating variables (Wickham et al., 2024), and describe from psych for 
descriptive statistics (Revelle, 2024). Missing data were examined with 
aggr from VIM (Kowarik and Templ, 2016) and handled using multiple 
imputation via MICE (van Buuren and Groothuis-Oudshoorn, 2011). 
Normality was visually inspected using histograms from ggplot2 
(Wickham, 2016) and internal consistency was assessed with cronbach. 
alpha from ltm (Rizopoulos, 2006). Bayesian networks were created 
using the BGGM package (Williams et al., 2020), where the estimate 
function was used to quantify network edge weights, and the predict
ability function was applied to assess centrality, that is, the degree to 
which is node was interlinked with other nodes in the network.

Predictability is a measure akin to R-squared showing how much 
variation in a specific node can be explained by variation in other nodes. 
Edge inclusion was determined using posterior distributions and 95 % 
credible intervals estimated via the BGGM package, without applying 
arbitrary thresholding, to minimize the risk of false positives while ac
counting for shared variance across nodes (Langer et al., 2013; Williams 
and Rast, 2020). The type = “mixed” estimator in the BGGM package 
was specifically utilized given that it is robust against nonnormality, 
which is based on the Copula gaussian graphical model (Williams et al., 
2020). The BGGM package was also used to compute posterior proba
bilities of edge weights (Williams et al., 2020), comparing whether the 
connections between OCD and the reward responsiveness nodes were 
larger than the connections between depression and the same reward 
responsiveness nodes in the entire sample. Finally, the qgraph package 
was employed to visualize the networks using the Fruchterman- 
Reingold algorithm, placing strongly connected nodes close to each 
other in the network and placing nodes with high predictability cen
trally in the network (Epskamp et al., 2012).

The initial dataset included 3239 participants. After excluding 1894 
who were not administered the PVSS-21, the final analytic sample 
consisted of 1345 participants. Within this sample, 21 were missing Y- 
BOCS-II total scores and 3 were missing PHQ-9 total scores. To address 
missingness, we used the Multiple Imputation by Chained Equations 
(MICE) method (van Buuren and Groothuis-Oudshoorn, 2011; Zhang, 
2016). We performed multiple imputation on item-level data for the Y- 
BOCS-II and PHQ-9, which were then summed into total scores. These 
imputed totals were used as nodes in the network analysis.
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3. Results

3.1. Primary analyses

We first computed zero-order correlations between all variables, 
including a total score of the reward responsiveness variable (Table 2). 
Small and mostly statistically significant correlations emerged between 
the reward responsiveness variables and OCD and depression.

3.2. Network of reward responsiveness

Based on the correlations between the variables, we first estimated a 
network containing only the reward responsiveness domains. This 
network is displayed in Fig. 1.

For each network visualization, blue edges represent a positive link 
while red edges represent a negative link. Each node is surrounded by a 
circle that is filled to represent the amount of variance (predictability =
centrality score) of this node that is explained by variance in other nodes 
in the network. The network revealed insights regarding the relative 
centrality of each reward responsiveness domain. Hobbies emerged as 
the most central node with a centrality score of 56.1 %, indicating that 
56.1 % of its variance could be explained by variance in other nodes in 
the network. Hobbies were also statistically significantly more central 
than each other reward responsiveness node. Social interaction (48.6 %) 
also displayed a high centrality score, being significantly more central 
than food, touch, outdoors, feedback, and goals, though less central than 
hobbies. The centrality of the other nodes is presented in Table 3.

We then repeated this analysis across six subgroups: participants 
who currently had a MINI diagnosis of OCD (n = 1009), participants 
who did not have a MINI diagnosis of OCD (n = 336), male participants 
(n = 377), female participants (n = 939), participants 28 years or older 
(n = 685), and participants under 28 years old (n = 660). The age of 28 
was chosen as it was the median age in the study's analytic sample. 
Similar patterns of centrality were found across each subgroup. The 

supplemental materials include the subgroup results.

3.3. A reward responsiveness network with OCD and depression included

We then computed a network that included OCD and depression 
symptom severity alongside all the reward responsiveness items in the 
same model for the full sample (n = 1345). This network helped 
determine unique links between reward responsiveness domains and 
OCD and depression (Fig. 2).

First, there was a strong link between OCD and depression. Further, 
statistically significant unique edges were found between depression 
and hobbies (edge weight [partial correlation] = − 0.17 [− 0.23, 
− 0.12]), depression and goals (edge weight = − 0.08 [− 0.14, − 0.03]), 
and depression and feedback (edge weight = 0.10 [0.04, 0.16]). For 
OCD, significant edges were identified between OCD and social inter
action (edge weight = − 0.08 [− 0.14, − 0.03]), as well as OCD and goals 
(edge weight = 0.07 [0.02, 0.13]). All links except between depression 
and feedback and between OCD and goals were negative, meaning that 
more severe symptoms were linked to decreased reward responsiveness. 
When comparing the strength of these edges, results demonstrated that 
the edges between OCD and hobbies and OCD and goals were signifi
cantly larger than those between depression and these nodes. No sig
nificant differences were found between OCD and the other reward 
responsiveness nodes compared to depression. Table 4 describes the 
edge connections in greater detail. Table 5 describes whether the link 
that OCD had with the reward responsiveness nodes were statistically 
different than the link depression had with the same reward respon
siveness nodes. The supplemental materials include these results for 
each subgroup.

3.4. Discussion

This study explored the transdiagnostic relations between OCD, 
depression, and reward responsiveness using network analysis. Key 

Table 2 
Zero-order correlations between study variables with 95 % confidence intervals.

Variable 1 2 3 4 5 6 7 8 9 10

1. Depression 
Severity

–

2. OCD Severity 0.42*** [0.37, 
0.46]

–

3. Food − 0.10***
[− 0.16, 
− 0.05]

− 0.07*
[− 0.12, 
− 0.02]

–

4. Physical Touch − 0.10***
[− 0.15, 
− 0.05]

− 0.11***
[− 0.16, 
− 0.06]

0.39***
[0.34, 0.43]

–

5. Outdoors − 0.15***
[− 0.20, 
− 0.09]

− 0.13***
[− 0.18, 
− 0.08]

0.41***
[0.37, 0.46]

0.41***
[0.36, 0.45]

–

6. Positive Feedback − 0.04 [− 0.09, 
0.01]

− 0.03 [− 0.08, 
0.03]

0.38***
[0.33, 0.42]

0.41***
[0.37, 0.45]

0.39***
[0.34, 0.43]

–

7. Hobbies − 0.27***
[− 0.32, 
− 0.22]

− 0.21***
[− 0.26, 
− 0.16]

0.43***
[0.39, 0.48]

0.48***
[0.44, 0.52]

0.55***
[0.51, 0.59]

0.46***
[0.42, 0.50]

–

8. Social Interaction − 0.16***
[− 0.21, 
− 0.11]

− 0.20***
[− 0.25, 
− 0.15]

0.39***
[0.35, 0.44]

0.60***
[0.56, 0.63]

0.46***
[0.42, 0.50]

0.41***
[0.37, 0.45]

0.62***
[0.58, 0.65]

–

9. Goals − 0.14***
[− 0.19, 
− 0.09]

− 0.06*
[− 0.11, 
− 0.01]

0.40***
[0.36, 0.45]

0.42***
[0.38, 0.47]

0.41***
[0.37, 0.46]

0.55***
[0.52, 0.59]

0.51***
[0.47, 0.55]

0.41***
[0.37, 0.45]

–

10. Reward 
Responsiveness 
Total

− 0.19***
[− 0.24, 
− 0.13]

− 0.16***
[− 0.21, 
− 0.11]

0.66***
[0.63, 0.69]

0.74***
[0.71, 0.76]

0.72***
[0.69, 0.74]

0.71***
[0.68, 0.74]

0.79***
[0.77, 0.81]

0.77***
[0.75, 0.79]

0.70***
[0.68, 0.73]

–

Note. n = 1345. Values in square brackets indicate the 95 % confidence interval for each correlation.
Depression Severity refers to the total PHQ-9 score; OCD Severity refers to total Y-BOCS-II score; variables 3 through 9 refer to the respective subscales on the Positive 
Valence Systems Scale, while variable 10 refers to the total score on this measure.

* indicates p < .05.
*** indicates p < .001.
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findings revealed that within the reward responsiveness network, 
hobbies and social interaction exhibited the highest centrality, with 
hobbies being the most interconnected node across participants. These 
findings suggest that hobbies and social interactions play a pivotal role 
in overall reward responsiveness among Latinos with OCD symptoms. 

This is consistent with prior research emphasizing the significance of 
engaging in hobbies for promoting wellbeing and providing a sense of 
accomplishment, as well as the critical role of social interactions in 
fostering emotional connection and mitigating loneliness (Adams et al., 
2011). Both domains are inherently rewarding and broadly relevant, 
making them integral to reward responsiveness in diverse contexts (Ryu 
and Heo, 2017).

By contrast, food and goals exhibited lower centrality within the 
reward responsiveness network. These domains, while rewarding, may 
play more specific or context-dependent roles in reward responsiveness. 
For instance, the transient nature of satisfaction derived from food or the 
conditional nature of goal-related rewards (e.g., requiring achievement) 
may make these domains less universally interconnected in the reward 
responsiveness construct. Emerging treatments that directly target 
reward sensitivity (Craske et al., 2023), as well as traditional cognitive 
behavioral approaches such as exposure and response prevention for 
OCD (Reid et al., 2021) and behavioral activation for depression (Malik 
et al., 2021), could benefit from targeting goals, hobbies, and social 
interactions, which stood out as key domains in this study. Higher levels 
of OCD symptoms were also linked with less reward responsiveness to
ward social interactions. This finding is intuitive because intrusive 
thoughts and compulsive behaviors can reduce an individual's willing
ness to spend time with others or cause significant internal preoccupa
tion, making it difficult to engage in meaningful connections 
(Remmerswaal et al., 2016). These challenges can make social in
teractions feel less rewarding and often lead to social isolation (Coluccia 
et al., 2016; Rosa et al., 2012). Individuals experiencing taboo or 
aggressive obsessions may worry about acting on intrusive thoughts, 
leading to heightened anxiety or avoidance in social contexts (Steinberg 
and Wetterneck, 2017). Similarly, individuals with hoarding symptoms 
secondary to OCD may feel ashamed of their living space and avoid 
inviting others into their home, further limiting social engagement 

Fig. 1. A network analysis with the reward responsiveness domains (n = 1345).

Table 3 
Centrality estimates for each reward responsiveness node in the entire sample.

Reward 
responsiveness 
node

Centrality More central 
than

Less central 
than

No 
significant 
difference

Hobbies 56.10 % Food, Touch, 
Outdoors, 
Feedback, 
Social, Goals

Social 48.60 % Food, Touch, 
Outdoors, 
Feedback, 
Goals

Hobbies

Feedback 43.10 % Food, Goals Hobbies, 
Social

Touch, 
Outdoors

Touch 39.20 % Food, Goals Hobbies, 
Social

Outdoors, 
Feedback

Outdoors 39.10 % Food, Goals Hobbies, 
Social

Touch, 
Feedback

Goals 33.80 % Touch, 
Outdoors, 
Feedback, 
Hobbies, 
Social

Food

Food 32.90 % Touch, 
Outdoors, 
Feedback, 
Hobbies, 
Social

Goals
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(Edwards et al., 2023).
Higher depressive symptoms were associated with decreased reward 

responsiveness toward goals and hobbies. This finding is particularly 
noteworthy because the hobbies domain emerged as the most central 
node in the reward responsiveness network, highlighting its strong in
terconnections with other reward-related constructs. Given that anhe
donia (a diminished ability to experience pleasure or motivation from 
activities that are typically rewarding; Su and Si, 2022) is a hallmark 
feature of depression, it makes sense that individuals with depression 
may struggle to engage with or derive satisfaction from goal-directed 
behaviors or hobbies. This decreased satisfaction may be due to low 
energy levels, feelings of hopelessness, and cognitive biases that 

diminish their perception of potential rewards (Pan et al., 2019; Quigley 
et al., 2022). The centrality of hobbies in the network further un
derscores the potential significance of this finding, suggesting that 
reward responsiveness in this domain may play a key role in the broader 
experience of reward processing in depression.

Notably, findings help clarify how comorbidity may manifest 
through distinct reward responsiveness profiles. Specifically, OCD was 
uniquely associated with lower responsiveness to social interactions, 
while depression showed stronger links with reduced responsiveness to 
hobbies and goals. Individuals experiencing both OCD and depression 
may therefore face dual challenges: reduced pleasure from self-directed 
activities (e.g., hobbies, goal pursuit) and diminished enjoyment from 
social contexts. Thus, psychotherapy interventions for this population 
could potentially benefit from incorporating behavioral activation and 
social exposures to support engagement in personally meaningful ac
tivities (e.g., hobbies, goals, and social experiences) that increase access 

Fig. 2. A network analysis with the OCD, depression, and the reward responsiveness domains (n = 1345).

Table 4 
Edge weights between OCD and depression for each reward respon
siveness node.

Edge weight Edge weight (95 % CI)

Depression – Feedback 0.10 [0.04, 0.16]*
Depression – Food 0.01 [− 0.04, 0.06]
Depression – Goals − 0.08 [− 0.14, − 0.03]*
Depression – Hobbies − 0.17 [− 0.23, − 0.12]*
Depression – Outdoors 0.02 [− 0.03, 0.07]
Depression – Social 0 [− 0.05, 0.06]
Depression – Touch 0.03 [− 0.03, 0.09]
OCD – Feedback 0.04 [− 0.01, 0.01]
OCD – Food 0.02 [− 0.03, 0.07]
OCD – Goals 0.07 [0.02, 0.13]*
OCD – Hobbies − 0.06 [− 0.11, − 0.01]
OCD – Outdoors − 0.02 [− 0.07, 0.04]
OCD – Social − 0.08 [− 0.14, − 0.03]
OCD – Touch − 0.01 [− 0.06, 0.05]

Note. n = 1345. Statistical significance is marked with an asterisk.

Table 5 
Posterior probabilities of edge weights between OCD, depression, and the 
reward responsiveness nodes.

Reward responsiveness node Probability OCD > Depression

Goals 0.999 - OCD edge significantly larger
Hobbies 0.994 - OCD edge significantly larger
Food 0.627 - No significant difference
Touch 0.204 - No significant difference
Outdoors 0.193 - No significant difference
Feedback 0.111 - No significant difference
Social 0.031 - No significant difference

Note. n = 1345. Posterior probabilities of edge weights between OCD and the 
reward responsiveness nodes were larger than those between depression and the 
same reward responsiveness nodes in the entire sample.
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to pleasurable experiences and counter patterns of avoidance common 
in OCD and depression (Akbari et al., 2022).

Unexpectedly, higher depression severity was linked to greater 
responsiveness to feedback-related items, and higher OCD severity was 
associated with increased responsiveness to goal-related items. These 
positive edges are likely spurious, given the use of partial correlations 
for estimation, as the zero-order correlations were negative (Table 2). 
Still, some cautious interpretations can be considered. The association 
between higher depression severity and greater feedback responsiveness 
contrasts with typical findings of anhedonia and reduced sensitivity to 
positive reinforcement (Serretti, 2023). One explanation is that in
dividuals with OCD and depression may seek external validation to 
counter negative self-perceptions, using feedback as a short-term buffer 
against distress (Fan et al., 2021; Späti et al., 2015). Similarly, the un
expected link between OCD severity and goal responsiveness may reflect 
a tendency to pursue structured goals as a coping strategy. Compulsions 
often serve intentional “goals,” such as neutralizing obsessional fears 
(Belloch et al., 2015), which could explain the increased responsiveness 
to goal-related items.

It is also possible that the observed associations between OCD, 
depression, and reward responsiveness reflect broader effects of general 
illness severity, rather than symptom-specific relationships. Future 
research should consider explicitly modeling general psychopathology 
factors (e.g., the ‘p-factor’) to clarify whether unique patterns of reward 
responsiveness emerge beyond these global severity influences (Caspi 
et al., 2014).

4. Clinical and theoretical implications

Clinically, this study enhances understanding of reward responsive
ness in OCD and depression by identifying specific domains that may 
serve as intervention targets. Findings suggest that reward responsive
ness is relevant to both conditions and underscore the importance of 
domain-specific focus. Correlations (Table 1) and network analyses 
show that domains such as hobbies, social interactions, goals, and 
feedback have unique links with OCD and depression, supporting the 
need for targeted approaches. Clinicians can apply these insights by 
incorporating activities that promote hobbies and social interaction for 
individuals with depression or addressing social withdrawal in OCD 
(Craske et al., 2023). While some domains, such as food, may be less 
central on average, they may still contribute meaningfully to individu
alized care. This study does not propose replacing established treat
ments, including exposure and response prevention (Reid et al., 2021), 
but emphasizes that integrating reward-focused strategies could help 
address persistent difficulties experienced by individuals with OCD (Ali 
et al., 2017; Reuter et al., 2024).

Another theoretical implication of this study is the potential for 
reward responsiveness to function as a targetable transdiagnostic 
mechanism linking OCD and depression. The observed associations be
tween OCD, depression, and specific reward responsiveness domains 
suggest nuanced differences in how these conditions may impact 
reward-related experiences. In OCD, diminished reward responsiveness 
may disrupt the balance between appetitive and avoidance behaviors 
(Gillan et al., 2011), leading to a dominance of threat-related avoidance 
while engagement in pleasurable, value-driven activities becomes de- 
emphasized. This imbalance may further perpetuate functional impair
ment and reinforce avoidance behaviors.

As shown in Table 2, zero-order correlations revealed that OCD 
severity, depressive symptoms, and reward responsiveness subscales 
were moderately interrelated, with broadly similar magnitudes of as
sociation across conditions and reward domains. This pattern reflects 
the well-established transdiagnostic nature of reward processing diffi
culties in internalizing psychopathology (Carcone and Ruocco, 2017). 
However, bivariate correlations alone cannot account for the in
terdependencies among reward subdomains and symptom dimensions, 
motivating our use of network analysis to explore unique, domain- 

specific associations after accounting for shared variance. Within this 
framework, depressive symptoms appeared more closely linked to 
diminished responsiveness to hobbies and goals, while OCD severity 
showed a modest unique association with social interaction respon
siveness. These findings should be interpreted as preliminary and 
hypothesis-generating, rather than definitive evidence of domain- 
specific dissociations. Clarifying how these deficits interact may ulti
mately inform integrated treatment models that address shared mech
anisms, such as enhancing engagement in rewarding activities, while 
also attending to disorder-specific needs.

5. Limitations

Several limitations should be considered when interpreting these 
findings. First, the cross-sectional design prevents causal inferences 
about the relationships between OCD, depression, and reward respon
siveness. Longitudinal studies are needed to examine how changes in 
reward responsiveness influence the development and maintenance of 
symptoms over time. Second, reliance on self-report introduces potential 
biases such as social desirability (Larson, 2019) and limited insight 
(Jacob et al., 2014). Even though the Y-BOCS-II is clinician- 
administered (Storch et al., 2010), it still depends on patient-reported 
data, which may be affected by cognitive distortions (Hezel et al., 
2019; Rnic et al., 2016). Third, given that the Y-BOCS-II does not pro
vide domain-specific severity scores (Storch et al., 2010), we did not 
examine how reward deficits relate to specific OCD symptom domains 
(Cervin et al., 2022), such as diminished social responsiveness in 
contamination concerns or reduced goal-directed behavior in symmetry- 
related compulsions (Ferreira et al., 2017). Additionally, although this 
study adopted a transdiagnostic lens, our sample only included in
dividuals with a history of OCD symptoms, limiting conclusions about 
depression without OCD symptoms. Moreover, future research should 
examine whether the observed associations hold across non-linear 
models and explore potential moderating effects of clinical factors 
such as diagnostic status and medication use. Lastly, small subgroup 
sizes may have limited power to detect nuanced interactions; larger, 
more diverse samples are needed to improve generalizability.

5.1. Future research directions

This study highlights key links between reward responsiveness, OCD, 
and depression, while identifying several important directions for future 
research. Longitudinal studies should examine how reward responsive
ness changes over time, particularly in response to evidence-based in
terventions such as behavioral activation, to better understand its role in 
symptom improvement. Experimental and intervention-based research 
should test how enhancing specific reward domains, such as engage
ment in social activities or hobbies, affects OCD and depression severity, 
with the goal of optimizing therapeutic approaches. Given the cultural 
specificity of the current sample, future research should assess whether 
these findings generalize to other ethnic and cultural groups. Cultural 
values, including the emphasis on social relationships or preferred types 
of leisure activities, may shape patterns of reward responsiveness (Arora 
et al., 2021; Trumbull and Rothstein-Fisch, 2011). Extending this work 
to other anxiety-related disorders may clarify shared mechanisms and 
how reward responsiveness interacts with resilience, emotion regula
tion, and distress tolerance. This broader exploration could strengthen 
theoretical models of psychopathology and support the development of 
targeted, culturally sensitive interventions.

6. Conclusion

This study advances the literature by shifting focus from neural 
correlates of reward responsiveness (e.g., Alves-Pinto et al., 2019; 
Hauser et al., 2017; Ng et al., 2019) to exploring how OCD and 
depression relate to actionable treatment targets. By identifying how 
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specific domains, such as hobbies, social interactions, and goal-directed 
behaviors, are uniquely associated with OCD and depression, this work 
supports the development of personalized, transdiagnostic in
terventions. Findings show that reduced reward responsiveness is linked 
to both OCD and depression, highlighting its importance as a clinical 
target. Focusing on central domains, such as hobbies and social inter
action, may enhance quality of life and reduce symptom maintenance 
(Craske et al., 2023). Future research should examine cultural in
fluences, longitudinal patterns, and domain-specific aspects of reward 
responsiveness to guide tailored and effective interventions across 
diverse populations.

CRediT authorship contribution statement

Kevin M. Wagner: Writing – original draft, Visualization, Project 
administration, Formal analysis, Conceptualization. Matti Cervin: 
Writing – review & editing, Visualization, Project administration, 
Formal analysis. Jessica S.C. Cheng: Writing – original draft, Project 
administration. Jasmine Arriaga: Writing – original draft, Project 
administration. Vanessa Zavala Cruz: Writing – original draft, Project 
administration. Dayan Berrones: Project administration. Josselyn S. 
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cha6,25, Álvaro M. Flores-Garcia13, Martin E. Franklin49,50, Renee M. 
Frederick1,3, Ricardo Fujita51, Jami M. Furr33, Alessa Gaeta19, Olivia M. 
Gamarra6,52, Camila Garay-Contreras12,41, Nataly García-Bravo12, 
Cynthia García-Jaimes53, Sheldon R. Garrison54, Dariana Gil-Hernán
dez19, Paola Giusti-Rodriguez55, Amin Gonzalez6,7, Ramon A. 
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