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A B S T R A C T   

Background and objectives: There is conflicting research on how comorbid depression impacts the treatment of 
obsessive compulsive disorder (OCD) with exposure with response prevention. To better understand this rela-
tionship, the current study tests theoretical claims that greater depression limits motivation to engage in ex-
posures, restricts habituation, and interferes with adaptive learning. 
Methods: Fifty-one individuals with OCD completed a diagnostic interview and self-report questionnaires 
assessing depression symptom severity and then participated in a standardized imaginal exposure protocol, in 
which they repeatedly approached an idiosyncratic fear deemed “moderately anxiety-provoking.” 
Results: Contrary to expectations, linear regression models indicated that depression symptom severity was not 
independently associated with motivation, subjective or objective within-session habituation or adaptive 
learning outcomes. However, the perceived likelihood of the best-case scenario occurring as a result of the 
exposure moderated the relationship between depression severity and motivation to engage in the exposure 
exercise. 
Limitations: Use of a one-session exposure protocol precludes conclusions regarding how depression is associated 
with outcomes in a full ERP treatment. 
Conclusions: Depression symptom severity was not independently associated with motivation, habituation, or 
adaptive learning. The observed non-significant effects suggest that degree of depression, on its own, is not a 
meaningful indicator of how patients with OCD will fare an exposure intervention.   

1. Is my patient too sad to approach their fear? Depression 
severity and imaginal exposure outcomes for patients with OCD 

Exposure with response prevention (ERP) – confronting fear- 
inducing stimuli while resisting the urge to engage in compulsions 
(Foa, Yadin, & Lichner, 2012) – is considered the gold-standard non--
pharmacologic treatment for obsessive-compulsive disorder (OCD; e.g., 
Hezel & Simpson, 2019; McKay et al., 2015). Many factors influence ERP 
response rates (e.g., for a mega-analysis, see Steketee, Siev, Yovel, Lit, & 
Wilhelm, 2019), but comorbid depression is especially problematic since 
40–70% of individuals with OCD will meet criteria for depression in 
their lifetime (Middleton, Wheaton, Kayser, & Simpson, 2019; Motivala 
et al., 2018; Pinto, Mancebo, Eisen, Pagano, & Rasmussen, 2006; Ruscio, 

Stein, Chiu, & Kessler, 2010). Although some research suggests that the 
severity of comorbid depression is inversely associated with ERP 
responsivity (Keeley, Storch, Merlo, & Geffken, 2008; McKay et al., 
2015; Overbeek, Schruers, Vermetten, & Griez, 2002; Steketee et al., 
2019; Storch et al., 2008; Wilhelm et al., 2018), this finding is not 
consistent. Abramowitz, Franklin, Street, Kozak, and Foa (2000) found 
that depression only interfered in ERP when it was severe, and other 
research suggests that depression is not associated with OCD treatment 
outcome (e.g., Maher et al., 2010; Wheaton, Rosenfield, Foa, & Blair 
Simpson, 2015). 

To inform treatment planning for those with OCD and this common 
comorbidity, the relationship between depression and ERP must be 
clarified (Knopp, Knowles, Bee, Lovell, & Bower, 2013). Given that past 
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research assessed depression and OCD symptom severity pre- and 
post-treatment, it is impossible to know whether observed effects were 
due to associated components of ERP (i.e., homework compliance) or 
the exposure itself. The current study bridges this gap by evaluating the 
latter. We assess depression symptom severity immediately before a 
standardized imaginal exposure (see Methods section) and test the 
relationship between depressive symptoms and key ERP processes. More 
specifically, since experts have theorized that depression can negatively 
impact exposure treatments by eroding motivation to approach feared 
stimuli, limiting within-session habituation, and confirming erroneous 
threat assumptions (Abramowitz & Foa, 2000; Abramowitz, Storch, 
Keeley, & Cordell, 2007; Keeley et al., 2008; Steketee et al., 2019), these 
exposure variables are measured within our laboratory paradigm. 

Motivation represents one potential pathway by which depression 
may influence ERP. Theoretical accounts suggest that deficits in moti-
vation and reward processing, which are associated with depression 
severity (Grahek, Shenhav, Musslick, Krebs, & Koster, 2019; Pizzagalli, 
2014), may interfere in patients’ participation in exposures, thereby 
worsening their ERP response (Abramowitz & Foa, 2000; Keeley et al., 
2008). We would therefore expect an inverse relationship between 
depression and motivation to approach one’s fears. However, research 
suggests that this relationship may depend upon one’s expectancies 
regarding the outcome (e.g., Barch, Pagliaccio, & Luking, 2016; Grahek 
et al., 2019). Indeed, the relationship between depression and motiva-
tion may be conditional upon the perceived likelihood of the best- or 
worst-case scenario occurring. Based upon past research and clinical 
observation, we hypothesize that the inverse relationship between 
depression and motivation will be strengthened for individuals who 
perceive the best-case scenario to be unlikely to occur or who perceive 
the worst-case outcome to be likely. Conversely, we hypothesize that the 
relationship between depression and motivation will be weakened for 
those who perceive the best-case scenario to be likely to occur or who 
perceive the worst-case outcome to be unlikely. 

In addition to motivation, depression may reduce the effectiveness of 
ERP by impeding habituation. Through the lens of emotional processing 
theory (EPT), this is critical for successful outcomes (Abramowitz & Foa, 
2000; Foa & Kozak, 1986).1 Past research has demonstrated that during 
laboratory stressor tasks, individuals with depression exhibit attenuated 
physiologic recovery, as well as blunted respiratory sinus arrhythmia 
fluctuations (i.e., an index of emotion regulation capacity; Hughes & 
Stoney, 2000; Kircanski, Waugh, Camacho, & Gotlib, 2016; Porges, 
2007; Rottenberg, Clift, Bolden, & Salomon, 2007; Salomon, Clift, 
Karlsdóttir, & Rottenberg, 2009); therefore, we predict that greater 
depression symptom severity may limit participants’ habituation during 
repeated administration of the imaginal exposure. 

Finally, depression may negatively impact ERP by interfering with 
corrective learning. In both EPT and inhibitory learning theory (a 
promising framework for enhancing exposure outcomes; Craske et al., 
2008), ERP is optimized when patients develop adaptive, non-fear re-
sponses to previously anxiety-inducing stimuli. Depression, however, 
may impair the cognitive abilities necessary for learning (e.g., attention, 
memory, processing speed, and executive functions; McDermott & 
Ebmeier, 2009). These impairments are even more pronounced when a 
task, like an imaginal exposure, demands a high degree of engagement, 
autonomy, or cognitive control (Hammar, Isaksen, Schmid, Ardal, & 
Strand, 2011; Langenecker et al., 2005; McFarland & Vasterling, 2018). 
Therefore, greater depression severity may disrupt the integration of 

non-threatening information associated with the imaginal exposure into 
participants’ belief system, leading instead to the confirmation of erro-
neous interpretations regarding obsessions. 

Taken together, the current study examines the relationship between 
depression severity and critical ERP processes – motivation, habituation, 
and learning – in individuals with clinically significant OCD. First, we 
hypothesized that depression symptom severity would be inversely 
associated with motivation to approach obsessional content, and that 
expectations regarding the outcome would moderate this relationship. 
Second, we predicted that greater depression severity would be associ-
ated with less subjective and objective habituation over the course of the 
exposure. Third, we anticipated that following the exposure, individuals 
with greater depression severity would be less likely to report adaptive 
learning (i.e., that obsessions are not dangerous). 

2. Methods 

2.1. Participants 

Fifty-one individuals participated in the current study. All partici-
pants: (1) were at least 18 years of age, (2) reported clinically significant 
OCD symptoms (defined by a Yale-Brown Obsessive Compulsive Scale 
[Y-BOCS] score ≥ 16; Goodman, Price, Rasmussen, Mazure, Delgado, 
et al., 1989; 1989b), (3) were fluent in English and capable of under-
standing staff, consent forms and study procedures, and (4) completed 
the full study protocol (diagnostic interview, self-report questionnaires, 
and clinic-based exposure paradigm). Exclusion criteria included: (1) 
current suicidality, (2) mania or psychosis (either current or past), (3) 
autism, (4) intellectual disability, or (5) current neurological disorder (e. 
g., blindness). 

As demonstrated in Table 1, most participants were female, in their 
mid-30s, achieved at least a college degree, and were employed full- 

Table 1 
Demographic characteristics of sample (N = 51).  

Age M = 34.25; SD = 12.84 

Gender Identity  
Female 30 (58.82%) 
Male 21 (41.18%) 

Race  
Caucasian 45 (88.24%) 
Asian 3 (5.88%) 
African-American 1 (1.96%) 
American Indian/Alaska Native 1 (1.96%) 
Other 1 (1.96%) 

Ethnicity  
Hispanic or Latino 2 (3.92%) 
Not Hispanic or Latino 49 (96.08%) 

Highest Education Attained  
High School/GED 6 (11.76%) 
Associates or 2-year College 2 (3.92%) 
Partial College (courses towards degree) 9 (17.65%) 
College Degree (4-year college) 16 (31.37%) 
Master’s Degree 13 (25.49%) 
Professional Degree (MD, PhD, JD) 5 (9.80%) 

Employment Status  
Full-Time (35 h or more/week) 20 (39.21%) 
Part-Time (less than 35 h/week) 9 (17.65%) 
Full-Time Student (3 or more classes) 15 (29.41%) 
Unemployed 7 (13.73%) 

Marital Status  
Single 28 (54.90%) 
Married 13 (25.49%) 
Living with partner (not married) 6 (11.76%) 
Separated or Divorced 4 (7.84%) 

Engagement with CBT for OCD (Past or Present)  
Yes 22 (43.14%) 
No 29 (56.86%) 

Engagement with ERP for OCD (Past or Present)  
Yes 15 (29.41%) 
No 36 (70.59%)  

1 Although the therapeutic benefits of habituation have been questioned 
(Craske et al., 2008), recent research by Benito and colleagues’ (2018) strongly 
supports this mechanism for patients with OCD. Researchers coded various fear 
indices in nearly 500 video-taped exposure sessions and found that greater 
habituation due to adaptive internal processes, rather than “nonlearning” 
processes (e.g., avoidance, rituals), was associated with greater reductions in 
OCD symptom severity, as well as elevated odds of responding to ERP. 
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time. Moreover, the majority identified as Caucasian, not Hispanic or 
Latinx, unmarried and having no experience with CBT or ERP for OCD. 
Table 2 outlines the comorbidity rates in the sample. In addition to OCD, 
participants met diagnostic criteria for an average of 1.39 (SD = 1.40) 
psychological conditions, the most common being social anxiety, 
generalized anxiety, and major depression. 

2.2. Measures 

2.2.1. Clinician-administered measures 

2.2.1.1. Mini International Neuropsy Chiatric IInterview Version 5.0. 
(MINI; Lecrubier et al., 1997; Sheehan et al., 1998). The MINI is a valid 
and reliable diagnostic assessment tool assessing mood, anxiety, and 
behavioral disorders using DSM-IV criteria. 

2.2.1.2. Yale-Brown Obsessive Compulsive Scale. (Y-BOCS; Goodman, 
Price, Rasmussen, Mazure, Delgado, et al., 1989; 1989b). The Y-BOCS is 
a valid and reliable assessment of OCD symptoms and their severity. In 
the current study, clinicians used a comprehensive symptom checklist to 
first identify the obsessions and compulsions interfering in the re-
spondent’s life. Next, the three most interfering obsessions and com-
pulsions were rated using the Subjective Units of Distress Scale (SUDS) 
from 0 (not at distressing) to 100 (extremely distressing). Lastly, the 
severity and degree of impairment associated with obsessions and 
compulsions were assessed with 10 questions. Respondents rated each 
item from 0 to 4 (total scores range from 0 to 40), with higher scores 
reflecting more severe pathology and scores above 16 indicating clini-
cally significant OCD. 

2.2.2. Self-report measures 

2.2.2.1. Dimensional Obsessive Compulsive Scale. (DOCS; Abramowitz 
et al., 2010). This psychometrically valid 20-item self-report question-
naire evaluates the severity of four OCD symptom dimensions – 
contamination, responsibility for harm, unacceptable thoughts, and 
symmetry – over the past month. The severity of each dimension is 
assessed with five items, which are all rated from 0 to 4 (total scores 
range from 0 to 80). Higher total scores reflect greater severity and 
scores above 18 differentiate individuals with OCD from nonclinical 
adults. 

2.2.2.2. Quick Inventory of Depressive Symptomatology – Self Report. 
(QIDS-SR; Rush et al., 2003). This 16-item tool evaluates the severity of 
nine major depressive disorder criteria over the past week and possesses 
favorable psychometric properties in outpatient samples (Trivedi et al., 
2004). Each item (e.g., “sad mood”) is rated on a 4-point scale that is 
specific to the criterion (e.g., 0 = “Does not feel sad” to 3 = “Feels 
intensely sad virtually all the time”). Some criteria (e.g., sleep 

disturbance) are assessed with more than one item. In this case, the 
highest scoring item within each criterion is used in the total score. Total 
scores range from 0 to 27, with higher scores indicating greater symp-
tom severity. 

2.3. Procedure 

We recruited participants for the current study through an OCD and 
Related Disorders program at a major medical center in the Northeast 
United States. Potential participants were told that the current study was 
investigating “factors that influence threat perception in individuals 
with OCD.” After completing a phone screen with a clinical research 
assistant (RA), those who continued to be eligible were sent an informed 
consent form. The consenting documents were then reviewed over the 
phone with a study clinician. Next, he or she obtained verbal consent 
from the participant to administer the diagnostic interviews (MINI; Y- 
BOCS) and self-report questionnaires (DOCS). The interviews were 
conducted by a licensed clinical psychologist (NCB) , as well as advanced 
PhD students in clinical psychology. Notably, the graduate students 
went through comprehensive training to ensure their reliability on the 
diagnostic interviews. Moreover, all assessments were audio-taped and 
final diagnostic decisions were made by consensus following supervision 
and reviewing of the audio file (if needed). To establish inter-rater 
reliability, 20% of all diagnostic interviews were randomly selected 
and rated by a clinician who was uninvolved in the study, and achieved 
reliability with NCB on both the MINI and Y-BOCS. Results indicated 
that the MINI (kappa = .97) and Y-BOCS (Intra-class correlation = 0.96) 
both possessed very high inter-rater reliability. After completing the 
diagnostic interview, participants who continued to be eligible were 
emailed the DOCS, as well as other OC-related questionnaires that are 
beyond the scope of the current study. 

Eligible participants then visited our clinic within the next two 
weeks. At the start of their visit, the PI reviewed the remaining study 
procedures and obtained written consent. Participants then met with the 
clinician who administered the diagnostic interview and completed the 
QIDS-SR to establish baseline depression symptom severity. Next, an 
optical pulse sensor connected to a Shimmer 3 GSR + unit was placed on 
the participants’ non-dominant thumb to continuously collect heart rate 
data using photoplethysmography (PPG), which was processed through 
iMotions 6.0 (iMotions, Denmark). Participants then collaborated with 
their respective clinician to identify the obsessional target for the 
imaginal exposure task. To do so, the clinicians first examined the three 
obsessions that the participant identified as most interfering during the 
Y-BOCS. To standardize the difficulty of the exposure, and mirror clin-
ical practice, all exposures targeted an obsession that was rated as 
“moderately anxiety provoking” (i.e., SUDS between 50 and 80). For 
those participants whose SUDS ratings were too low (SUDS < 50), the 
clinician intensified the obsession (e.g., modified the victim in the 
intrusion from a stranger to a beloved relative). Alternatively, if SUDS 
ratings were too high (SUDS > 80), the clinician de-intensified the 
obsession (e.g., modified the victim in the intrusion from a beloved 
relative to a stranger; Berman, Wheaton, Fabricant, Jacobson, & Abra-
mowitz, 2011). 

To design and administer the imaginal exposure, the clinician relied 
upon a standardized script adapted from Abramowitz (2006). Specif-
ically, the clinician explained the (a) rationale for conducting an 
imaginal exposure (i.e., benefits of approaching, rather than avoiding, 
obsessional fears) and resisting mental or physical rituals, (b) impor-
tance of remaining engaged with the exposure, and (c) the deleterious 
consequences of distracting oneself while listening to the imaginal. 
Using a standardized template, the clinician and participant designed 
the content of the personalized imaginal exposure by: (a) describing the 
“scene” with their senses (e.g., including what they see, hear, and smell), 
(b) stating the obsessional thought, (c) describing the emotional and 
physiological effects, (d) outlining the worst-case scenario, as well as the 
short- and long-term consequences, and (e) ending with a question of 

Table 2 
Participants’ psychiatric diagnoses using MINI 5.0.   

N (%) 

Obsessive Compulsive Disorder 51 (100%) 
Social Phobia 20 (39.22%) 
Generalized Anxiety Disorder 12 (23.53%) 
Major Depressive Disorder 11 (21.57%) 
Panic Disorder 10 (19.61%) 
Agoraphobia 9 (17.65%) 
Post-Traumatic Stress Disorder 4 (7.84%) 
Alcohol Dependence Disorder 4 (7.84%) 
Substance Dependence Disorder 2 (3.92%) 
Alcohol Abuse Disorder 1 (1.96%) 

Note. (1) Table 2 lists all diagnoses, not only the primary diagnosis, for 
which participants met criteria; (2) If a diagnosis is not listed, then no 
participants met current diagnostic criteria for that condition. 
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uncertainty associated with their fear (e.g., What if I never learn 
whether I am a good person?). The imaginal exposure was written in the 
first person using the present tense. Upon completing the script, the 
participant audio-recorded the story onto a hand-held device. Depend-
ing upon participants’ speech patterns and prosody, the duration of each 
imaginal exposure ranged from 30-45 seconds. 

After the recording, participants’ perception of the exposure was 
assessed by the following items: (a) How motivated do you feel to 
complete this exposure and approach your obsession? (0 = “not at all 
motivated” to 100 = “extremely motivated”), (b) What is the best-case 
outcome that could result from this exposure [free response], (c) How 
likely is that best-case scenario? (0 = “not at all likely” to 100 =
“extremely likely”), (d) What is the worst-case outcome that could result 
from this exposure [free response], (e) How likely is that worst-case 
scenario? (0 = “not at all likely” to 100 = “extremely likely”). Of 
note, participants verbalized their response to the best- and worst-case 
scenario items and the clinician recorded the idiosyncratic statements. 

After rating their perception of the exposure, participants were asked 
to: “close [their] eyes and try to vividly imagine this scenario 
happening.” Using the audio-recorder, the experimenter then played the 
personalized exposure 10 times and participants rated their SUDS after 
each iteration. Additionally, given that each iteration was at most 45-s, 
participants’ average heart rate (i.e., beats-per-minute [BPM]) was 
calculated using 45-s intervals over the course of repeated exposures 
(paralleling the approach of Duncko & Veale, 2016). Using these two 
indices, our exposure performance outcomes were (a) within session 
habituation – subjective (i.e., subtracting final SUDS from peak SUDS 
rating): and (b) within session habituation – objective (i.e., subtracting 
minimum BPM from peak BPM). Lastly, we assessed exposure outcome 
after the repeated iterations with the following forced-choice learning 
item: “From this exposure, did you learn: (a) nothing, (b) that your 
obsession is dangerous, or (c) that your obsession is not dangerous?” 
Following the exposure paradigm, participants completed additional 
questionnaires unrelated to the current study and were debriefed. Par-
ticipants were compensated financially at a rate of $25 per hour. Our 
hospital IRB reviewed and approved all study measures and procedures. 

2.4. Data analytic plan 

Analyses were conducted using SPSS version 24. We first conducted 
descriptive statistics to examine demographic and clinical characteris-
tics. Next, we conducted zero-order correlations to evaluate the re-
lationships among depression symptom severity and key ERP processes. 
To test Hypothesis 1, we conducted hierarchical linear regression ana-
lyses to predict participants’ motivation to approach the feared obses-
sion. Specifically, we entered depression symptom severity (QIDS-SR 
total) in Step 1, the likelihood ratings for the best- and worst-case sce-
nario in Step 2, and the interaction terms (QIDS-SR*best-case likelihood; 
QIDS-SR*worst-case likelihood) in Step 3. To probe interactions, simple 
slope analysis was used. To test Hypothesis 2, we conducted two linear 
regression models to examine how depression symptom severity pre-
dicted subjective and objective habituation. To test Hypothesis 3, we 
first collapsed learning responses. Since learning that obsessions are “not 
dangerous” is most essential, we wanted to compare individuals who 
endorsed this response to those who reported other forms of “non- 
adaptive” learning. Therefore, we created a non-adaptive group that 
included those who endorsed learning “nothing” or that obsessions are 
“dangerous.” We then conducted a logistic regression to examine how 
depression symptom severity predicted this binary learning outcome. 

3. Results 

3.1. Descriptive statistics 

Participants’ performance on self-report measures and the exposure 
paradigm can be found in Table 3. On average, participants’ OCD 

symptoms, as measured by the DOCS and Y-BOCS, were moderate in 
severity, while participants’ depressive symptoms, as measured by the 
QIDS-SR were mild to moderate (Abramowitz et al., 2010; Goodman, 
Price, Rasmussen, Mazure, Fleischmann, et al., 1989, 1989a; Rush et al., 
2003). Prior to the exposure, participants reported a moderate degree of 
motivation to approach their obsession and rated the likelihood of their 
best-case scenario occurring (e.g., “Before I go to sleep, I won’t have to 
get out of bed to check the door”) similarly to the likelihood of the 
worst-case scenario (e.g., “The exposure will trigger the images nonstop 
for the next 24 h”) occurring. During the exposure, participants expe-
rienced significant subjective and objective habituation. Following the 
exposure, the majority reported learning that their obsession was not 
dangerous. 

3.2. Zero-order correlations 

As demonstrated in Table 4, the QIDS-SR total score was not signif-
icantly associated with exposure perception (motivation, likelihood of 
best- and worst-case scenario occurring) or exposure performance 
(within-session subjective and objective habituation) variables. More-
over, motivation to approach the feared stimuli possessed a weak, pos-
itive, and nonsignificant relationship with the likelihood of the best-case 
scenario occurring and a significant inverse association with the likeli-
hood of the worst-case scenario occurring. 

3.3. Regression analyses 

In examining the relationship between depression and exposure 
perception variables (Hypothesis 1), the full linear regression model 

Table 3 
Descriptive statistics of study measures.   

M (SD) Range 

OCS Severity Scales   
YBOCS-O 11.51 (2.37) 7–17 
YBOCS-C 12.31 (2.29) 9–18 
YBOCS-Total 23.82 (4.08) 17–32 
DOCS-Total 27.21 (13.02) 6–67 

OCS Dimensions   
DOCS-C 6.61 (5.66) 0–17 
DOCS-R 5.84 (4.49) 0–18 
DOCS-U 9.04 (4.80) 0–19 
DOCS-S 5.90 (5.11) 0–18 

Depression Symptom Severity   
QIDS-SR Total 9.04 (4.16) 0–19 

Pre-Exposure Processes   
Motivation 55.23 (31.44) 0–100 
Likelihood Best-Case Scenario 39.37 (24.19) 0–100 
Likelihood Worst-Case Scenario 39.42 (27.85) 0–98.45 

Exposure Performance   
Within-Session Habituation (Subjective) 26.65 (23.49) 0–100 
Within-Session Habituation (Objective) 5.74 (5.60) 0–23.17  

Exposure Outcome (Learning) N (%)  

Adaptive (Obsessions Are Not Dangerous) 34 (66.66%) – 
Non-Adaptive (Nothing or Dangerous) 16 (31.37%) – 
Missing 1 (1.96%) – 

Abbreviations. YBOCS = Yale-Brown Obsessive-Compulsive Scale; YBOCS-O =
Obsession total score; YBOCS-C = Compulsion total score; DOCS = Dimensional 
Obsessive Compulsive Scale; DOCS-C = Contamination; DOCS-R = Re-
sponsibility for Harm; DOCS-U = Unacceptable Thoughts; DOCS-S = Symmetry; 
QIDS-SR = Quick Inventory of Depressive Symptomology-Self Report. 
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explained 38% of the variance in participants’ motivation (see Table 5).2 

Results indicated that depression symptom severity was not indepen-
dently associated with our outcome variable. After controlling for 
depression, the likelihood of the best- and worst-case scenario occurring 
significantly predicted participants’ degree of motivation; perceiving 
the best-case scenario as more likely positively predicted motivation, 
whereas perceiving the worst-case scenario as more likely negatively 
predicted motivation. Importantly, VIFs were less than two for all pre-
dictors in the model, demonstrating that multicollinearity was not an 
issue. 

A significant interaction (X × W) emerged with depression symptom 
severity (X) and the likelihood of the best-case scenario occurring (W; 
see Fig. 1). We conducted a simple slopes analysis using the PROCESS 
macro for SPSS (version 3; Hayes, 2013), wherein we tested the condi-
tional effects of depression on motivation when the perceived likelihood 
of the best-case scenario was set to one standard deviation below the 
mean (W = 15.18), the mean (W = 39.37), and one standard deviation 
above the mean (W = 63.56). Results indicated statistically significant 
differences for those who perceived the best-case scenario to be high (B 

= 5.91, SE = 1.69, t = 3.49, p < .001). 
We also conducted linear regression analyses to predict participants’ 

within-session habituation, based upon their degree of depression (Hy-
pothesis 2). As demonstrated in Table 5, the overall models and inde-
pendent predictors were not significant (all ps > .05). Further, a logistic 
regression analyzed whether depression symptom severity predicted 
membership in either the adaptive or non-adaptive learning group, with 
the reference category being non-adaptive learning (Hypothesis 3). 
Results indicated that adding depression (β = − 0.08, SE = 0.07, p > .05) 
did not significantly improve the model fit, χ2(1) = 1.12, p > .05. 

4. Discussion 

To clarify the relationship between depression and ERP in in-
dividuals with OCD, the current study experimentally examined the 
association between depressive symptom severity and three 
theoretically-grounded exposure processes: motivation, habituation, 
and adaptive learning. Refuting our hypotheses, depression severity was 
not independently associated with any of our key ERP variables. How-
ever, when predictions regarding the exposure outcome were taken into 
account, a positive relationship between depression severity and moti-
vation emerged. Specifically, individuals with more severe depression 
symptoms who reported the best-case outcome to be highly likely re-
ported greater motivation to engage in the exposure. Broadly, findings 
highlight that depression symptom severity is not meaningfully associ-
ated with critical ERP processes; however, for patients with more severe 
depression symptoms who are struggling to engage in imaginal expo-
sures, enhancing their perceived likelihood of the best-case scenario 
occurring may increase their motivation to approach obsessional 
thoughts. 

The non-significant independent relationship between depression 
symptoms and motivation to engage in a personalized exposure is sur-
prising given ample evidence on motivational and reward processing 
deficits in those with depression symptoms (e.g., Grahek et al., 2019; 
Pizzagalli, 2014). This finding suggests that patients’ degree of depres-
sion is not an important indicator of whether individuals with OCD are 
“up for” an in-session imaginal exposure. Our findings echo past 
research indicating that clinicians can effectively target OCD using ERP 
for those with comorbid depression (Abramowitz, 2004; Abramowitz & 
Foa, 2000; Rector, Cassin, & Richter, 2009), especially since completing 
the exposure hierarchy can have incidental antidepressant effects 
through behavioral activation (Blakey, Abramowitz, Leonard, & Rie-
mann, 2019). Importantly though, the current study assessed this rela-
tionship as part of a one-session imaginal exposure trial. It is possible 
that depression symptoms limit motivation to complete homework as-
signments during treatment (e.g., Middleton et al., 2019), which in turn, 
mitigate ERP response rates. Future longitudinal research should assess 
this important question. 

After accounting for depressive symptoms, participants who 
considered the best-case outcome to be more likely reported greater 
motivation to engage in the exposure task and those who perceived the 
worst-case outcome to be more likely reported lower motivation. This 
pattern aligns with research indicating that the perceived likelihood of a 
desired outcome influences motivated goal-directed behavior (e.g., 
Grahek et al., 2019). Additionally, these findings parallel treatment 
outcome research demonstrating that those who expect exposure 
treatment to be efficacious (i.e., perceiving the best-case scenario to be 
highly likely) report greater homework compliance (e.g., increased 
approach-related behaviors towards feared stimuli; Lewin, Peris, Lind-
sey Bergman, McCracken, & Piacentini, 2011; Westra, Dozois, & Marcus, 
2007). 

We also observed a meaningful interaction between depression 
severity and participants’ expectations regarding the likelihood of the 
best-case outcome. As depression severity increased, those who 
perceived the best-case scenario to be highly likely reported significantly 
greater motivation to engage in the exposure. In other words, 

Table 4 
Zero-order correlations among depression symptom severity and exposure 
variables.  

Study Variables 2 3 4 5 6 

1. QIDS-SR Total .05 -.20 -.11 -.11 -.16 
2. Motivation – .22 -.29a .004 .01 
3. Likelihood of Best-Case Scenario – – .25 .15 .32a 

4. Likelihood of Worst-Case Scenario – – – .06 .24 
5. Within-Session Habituation (Subjective) – – – – .17 
6. Within-Session Habituation (Objective) – – – – – 

Abbreviations. QIDS-SR Total = Quick Inventory of Depressive Symptomology- 
Self Report Total Score. 

a p < .05. 

Table 5 
Linear regression models predicting exposure motivation and habituation.   

ΔR2 B SE t P 

Predicting Motivation To Approach Fear 
Overall Model .38 – – – <.001 
Step 1 .003 – – – n.s. 

QIDS-SR Total – .42 1.07 .39 .69 
Step 2 .19 – – – .008 

Best-Case Likelihood – .43 .18 2.42 .02 
Worst-Case Likelihood – -.42 .15 − 2.74 .008 

Step 3 .19 – – – .003 
QIDS-SR* Best-Case Likelihood – .12 .04 2.80 .007 
QIDS-SR* Worst-Case Likelihood – .03 .03 .97 n.s. 

Predicting Within-Session Habituation Subjective (SUDS) 
Overall Model .01 – – – n.s. 
QIDS-SR Total – -.63 .80 -.79 n.s. 

Predicting Within-Session Habituation Objective (BPM) 
Overall Model .03 – – – n.s. 
QIDS-SR Total – -.21 .20 -.99 n.s. 

Abbreviations. QIDS-SR = Quick Inventory of Depressive Symptomology-Self 
Report; n.s. = not significant. 

2 Given that some participants reported CBT or ERP for OCD in the past, we 
tested whether this variable should be included in hypothesis testing. We 
conducted independent samples t-tests wherein CBT or ERP history was the 
independent variable and depression severity, OCD severity, exposure percep-
tion (motivation, likelihood of best- and worst-case scenario), and exposure 
performance (subjective and objective habituation) were the dependent vari-
ables. Moreover, we ran two chi-square analyses to test if CBT or ERP history 
was related to learning outcomes. Results indicated that participants’ past 
treatment for OCD was not significantly associated with any study variables (all 
ps > .05). Given this pattern, we did not include treatment history as a covariate 
in inferential analyses. 
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individuals with more severe depression symptoms benefitted the most 
from higher likelihood ratings regarding their best-case scenario 
occurring. A potential explanation for this effect is that asking in-
dividuals with more severe depression about beneficial outcomes may 
interrupt the negative feedback loop in which they passively attend to 
environmental cues supporting their hopelessness and negative mood 
state (Wittenborn, Rahmandad, Rick, & Hosseinichimeh, 2016). Indeed, 
research suggests that asking individuals with depression to imagine a 
positive event occurring (i.e., positive future episodic simulation) leads 
to adaptive changes in their positive future predictions and enhances 
optimism (Boland, Riggs, & Anderson, 2018). By broadening their 
perspective, individuals with depression may consider their degree of 
exerted effort to be proportionate to the anticipated rewards of the task, 
which can improve cognitive control processes (e.g., attention; Krebs & 
Woldorff, 2017; Padmala & Pessoa, 2011), and lead to higher motiva-
tion. Thus, prior to an imaginal exposure for individuals with elevated 
depression symptoms, clinicians could use positive future episodic 
simulation or motivational interviewing (Miller & Rollnick, 2013) to 
explore the best-case outcome of approaching their fear in order to 
highlight the idiosyncratic rewards associated with this therapeutic 
exercise. 

These results highlight the importance of addressing patients’ ex-
pected worst- and best-case outcomes when designing exposures. Man-
ualized ERP for OCD emphasizes how to disconfirm worst-case scenarios 
(e.g., harm to self or others), while often neglecting discussion of the 
best-case outcomes (Foa et al., 2012). Recent research examining af-
fective forecasting accuracy in individuals with OCD supports taking 
into account patients’ expectations of positive outcomes (Hezel, Stewart, 
Riemann, & McNally, 2019). In their study, individuals with OCD pre-
dicted, and experienced, greater increases in pleasure after winning 
money in a gambling task, relative to non-anxious and anxious com-
parison groups. The authors suggested that designing exposures likely to 
result in success would more strongly impact patients’ pleasure and, 
therefore, motivation to continue treatment. 

Unexpectedly, no association emerged between depression and 
within-session habituation. Although we did not account for variations 
in habituation due to baseline physiological differences, these results 
suggest that the severity of depression symptoms is unrelated to one’s 
ability to subjectively or objectively experience a reduction in distress. 
Through the lens of EPT, these results suggest that depression is not 
associated with a key mechanism by which exposure therapy works. 
However, this finding should be interpreted with caution since the 
literature is conflicted on the hypothesized mechanisms of ERP, and 
accordingly, the recommended treatment strategies that underlie suc-
cessful exposure treatment. Indeed, EPT emphasizes habituation (Foa & 
McLean, 2016), and supporting this framework, Benito et al. (2018) 
recently demonstrated that reductions in distress due to adaptive pro-
cessing and learning (rather than avoidance), are associated with greater 
reductions in symptom severity and with a higher odds of responding to 
ERP. Inhibitory learning, on the other hand, favors fear variability (i.e., 
intra-individual standard deviation of fear ratings during the exposure), 
which has been shown to predict short- and longer-term exposure gains 
(e.g., Craske et al., 2008; Craske, Treanor, Conway, Zbozinek, & Verv-
liet, 2014; Kircanski et al., 2012). Although each model has support in 
the literature, there continue to be mixed reports on habituation and fear 
variability predicting ERP outcomes (Benito et al., 2018; Jacoby, 
Abramowitz, Blakey, & Reuman, 2019; Kircanski et al., 2012); therefore, 
the absence of a significant association may not be clinically meaningful, 
especially when translating findings to a full ERP treatment. 

Finally, no significant relationship emerged between depression 
symptom severity and learning outcomes. Given the absence of a sig-
nificant effect, it is possible that participants’ degree of depression does 
not predict whether corrective learning will take place following an 
imaginal exposure. However, we assumed that participants entered the 
study perceiving their obsessions to be dangerous and then through the 
process of repeated exposures, learned otherwise. By not assessing the 
perceived dangerousness of participants’ obsessions prior to the study, 
we cannot be certain that their self-reported learning was a result of the 

Fig. 1. Effect of Depression on the Motivation to Approach Feared Stimuli is Moderated by the Perceived Likelihood of the “Best-Case” Scenario Occurring. 
Abbreviations. QIDS-SR = Quick Inventory of Depressive Symptomology-Self Report. 
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exposure paradigm. Generating alternative operationalizations of 
corrective learning would more clearly elucidate the relationship be-
tween depression and adaptive learning in ERP. 

Although our study possesses many methodological strengths, a 
number of additional limitations must be noted. First, for standardiza-
tion purposes, all participants were administered an imaginal exposure 
to their unique fear that was deemed “moderately anxiety-provoking.” 
Though effective, imaginal exposures may be more relevant than in vivo 
exposures for certain symptom dimensions (e.g., fear of harming others; 
Gillihan, Williams, Malcoun, Yadin, & Foa, 2012), and these two 
exposure approaches may rely upon different mechanisms of action. 
Future researchers should therefore consider designing personalized 
behavioral approach or avoidance tasks (Olatunji, Lohr, Sawchuk, & 
Tolin, 2007) to determine whether this pattern of findings extends to an 
in vivo format. Second, we only examined the relationship between 
depression and an imaginal exposure in one session, which facilitated 
the standardization of all exposure components (e.g., psychoeducation, 
exposure administration, post-exposure processing), but did not address 
how a mood disturbance can impact a full treatment. Given that pa-
tients’ depression symptoms may interfere with ERP treatment adher-
ence (Middleton et al., 2019; Wheaton, 2019), such factors must be 
investigated when evaluating whether these results translate to full dose 
of ERP. Third, more objective measures of critical exposure processes (e. 
g., frontal lobe asymmetry to assess participants’ motivation [Maxwell & 
Davidson, 2007]; heart rate variability to assess physiologic arousal and 
regulation [Laborde, Mosley, & Thayer, 2017]) would complement our 
assessment tools and corroborate findings rooted in subjective assess-
ment. Fourth, the majority of participants reported mild to moderate 
depression severity, with few reporting severe symptoms. Given that 
depression may only impact ERP for OCD when it is severe (Abramowitz 
et al., 2000), our restricted range may have prevented us from detecting 
the true relationship between depression and ERP variables. Moreover, 
we relied upon overall depressive symptom severity as the predictor, 
when the severity of key depressive symptoms (e.g., depressed mood) 
may drive the relationship with exposure processes. Extending the work 
of McNally, Mair, Mugno, and Riemann (2017), we encourage future 
researchers to recruit those with a broader spectrum of depression 
severity and adopt a Bayesian network analysis to better understand 
how the specific symptoms of depression and OCD evolve throughout 
ERP. Lastly, we only evaluated the relationship between depression and 
three ERP processes. Future researchers should explore other ways in 
which depression influences outcomes (e.g., minimizing the likelihood 
that one’s expectancy will be violated; Craske et al., 2008). 

5. Conclusion 

The current study is the first to examine the relationship between 
depression and ERP processes within a laboratory setting, rather than 
before and after a full course of ERP. Results indicated that depression 
was not independently associated with motivation, habituation, or 
adaptive learning, paralleling past research demonstrating that depres-
sion is unrelated to ERP responsivity (e.g., Maher et al., 2010; Wheaton 
et al., 2015). However, a meaningful relationship did emerge for par-
ticipants with OCD and more severe depression symptoms – perceiving 
the best-case outcome of the exposure to be highly likely was associated 
with enhanced motivation to approach their fear. As such, amplifying 
patients’ perception of the best-case scenario occurring within motiva-
tional interviewing (Miller & Rollnick, 2013) may be beneficial for those 
with elevated depression who are ambivalent about conducting an 
imaginal exposure. 
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