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A B S T R A C T

Previous cross-sectional, retrospective studies have shown associations between dysfunctional emotion regula-
tion (ER) and obsessive-compulsive (OC) symptoms. No studies to date have, however, used intensive longitu-
dinal designs to assess the theoretically proposed, yet empirically understudied dynamic relations between
momentary OC symptoms, affect, and ER. Up to six times a day across six days, n = 68 individuals with OCD and
n = 43 mentally healthy controls reported engagement-oriented and avoidance-oriented ER strategies, self-
perceived ER effectiveness, negative and positive affect, and OC symptoms. We investigated associations be-
tween ER behavior and current outcomes (i.e., affect or symptoms in the moment) as well as subsequent out-
comes (i.e., 1–2 h later). Results showed that higher-than-usual self-perceived ER effectiveness was associated
with higher current positive affect and lower current negative affect and OC symptoms. Use of avoidance-
oriented ER strategies was also partly associated with less beneficial outcomes. Effects for engagement-
oriented ER strategies were mostly non-significant, except from a negative association with subsequent OC
symptoms. All other associations with subsequent outcomes did not reach statistical significance. One possible
explanation may be the overall low endorsement of ER strategies across groups. Future studies with varying
study designs are needed. Constraints on generality and possible clinical implications are also discussed.

Emotion regulation (ER) describes all cognitive or behavioral strate-
gies that individuals use to modify emotional experiences as well as
emotion-provoking situations (Gross, 2013). Following the multidimen-
sional model of emotion dysregulation (Gratz& Roemer, 2004), manifold
difficulties in ER may occur during these complex regulatory processes, e.
g., nonacceptance of emotions, difficulties in goal-directed behavior,
impulse-control difficulties, limited access to ER strategies as well as lack
of emotional awareness and clarity. Previous research has indicated that
various psychopathologies, including obsessive-compulsive disorder
(OCD; Aldao et al., 2010; Moritz et al., 2018; Yap et al., 2018), are often
associated with these ER difficulties. Relatedly, current
cognitive-behavioral models of OCD emphasize that the dysregulation of
disorder-specific negative emotions plays a central role inmaintaining the
disorder (e.g., Salkovskis et al., 1995). Specifically, OCD-inherent

obsessions (e.g., the intrusion “I forgot to lock the door”) evoke intense
negative emotions (e.g., anxiety) that individuals seek to regulate via
ritualized compulsions (e.g., checking the door). While these compulsions
may decrease emotional intensity in the short-term, they help to maintain
OC symptoms in the long-term, as they prevent patients from dis-
confirming underlying maladaptive core beliefs (Salkovskis et al., 1995).
Beyond this centrality of ER in disorder-specific situations, ER difficulties
in OCD are also displayed in disorder-non-specific contexts throughout
daily life (Bischof et al., 2024).

Given this expansive nature of ER deficiencies, it appears vital to
further disentangle the momentary dynamics at play during ER within
an individual’s everyday life. These insights may enable us to further
augment first-line treatments for OCD, such as exposure and response
prevention (ERP; Hezel and Simpson, 2019), which show good, yet
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optimizable efficacy (Ong et al., 2016; Skapinakis et al., 2016). Poten-
tially, integrating ER-focused components into CBT rationales could
lower dropout rates and increase response rates (Ong et al., 2016; Öst
et al., 2015). It is possible that generally improved ER abilities may
transfer to OCD-specific situations, increase tolerance for
obsession-elicited emotions, as well as extend existing behavioral
repertoire. And indeed, previous studies implementing general ER
trainings have shown promise in boosting treatment efficacy across
various disorders (Allen & Barlow, 2009; Barlow et al., 2017; Shaw
et al., 2020).

Difficulties in ER are traditionally assessed via retrospective self-
report questionnaires that measure general trait-like attitudes and
behavioral tendencies in response to emotional events. Given the used
instructions and item wordings, these questionnaires assess ER regard-
less of whether the elicited emotions are due to psychopathology or
completely unrelated to experienced symptoms (e.g., Gratz & Roemer,
2004; Gross & John, 2003; Moritz et al., 2016). Previous studies using
aforementioned instruments have demonstrated cross-sectional corre-
lations between ER difficulties (e.g., non-acceptance of emotions, diffi-
culties in goal-directed behavior, limited access to effective strategies)
and symptom severity in OCD (e.g., Fergus & Bardeen, 2014; Yap et al.,
2018). Further, ER difficulties were found to be more pronounced in
OCD (vs. matched healthy control groups) even after accounting for
anxiety and depression (Bischof et al., 2024; Khosravani et al., 2020; Yap
et al., 2018; Yazici& Yazici, 2019). Relatedly, ER difficulties emerged as
a significant longitudinal predictor of OC symptoms and their worsening
during the COVID-19 pandemic while engagement-oriented coping
strategies (e.g., positive reframing, planning) were associated with
fewer OC symptoms in the pandemic (Fang et al., 2022; Hong et al.,
2022). Overall, these findings highlight the central role of general ER
deficits in the maintenance of OC symptoms. Yet, it remains largely
unknown which specific aspects of ER account for these effects.

To address this question, ER should be considered at a more fine-
grained strategy level, thus, differentiating engagement- and
avoidance-oriented ER strategies. Specifically, engagement-oriented ER
strategies (i.e., reappraisal, problem solving, social support) focus on
direct contact with emotions, while avoidance-oriented ER strategies (i.
e., expressive suppression, thought suppression, behavioral avoidance)
aim at distraction (Daros et al., 2019; McMahon & Naragon-Gainey,
2019). Although research acknowledges contextual variations,
avoidance-oriented ER strategies are often considered putatively mal-
adaptive as they are linked to more psychopathology on a trait level. In
contrast, due to their weak links to psychopathology,
engagement-oriented ER strategies are considered putatively adaptive
(Aldao et al., 2010; Aldao & Nolen-Hoeksema, 2010; Mennin et al.,
2007). Along these lines, expressive suppression has been positively
associated with OC symptom severity, while cognitive reappraisal has
been associated with less severe OC symptoms (Fergus& Bardeen, 2014;
Goldberg et al., 2016). Interestingly, these associations were mediated
by changes in affect: While associations between cognitive reappraisal
and OC symptoms were partly mediated by increased positive affect, the
association between expressive suppression and OC symptoms was
partly mediated by increased negative affect (Goldberg et al., 2016). In
sum, previous research has indicated that ER strategies, OC symptoms,
and affect are meaningfully interconnected, thus, fostering the
model-congruent role of ER difficulties in OCD.

Retrospective self-report measures warrant, however, some limita-
tions. Past studies showed that the retrospective recall of emotional
experiences is often biased, especially in clinical populations (e.g.,
MacLaren Kelly et al., 2019). In addition, ER processes are fast-moving
and complex. Despite trait differences between individuals in certain
regulatory tendencies, emotions and regulatory behavior within one
individual vary substantially over time and across different situations
(Aldao et al., 2015; Park & Naragon-Gainey, 2019). In order to capture
state differences and to reduce recall biases, we need to assess ER
repeatedly in varying situations (Trull & Ebner-Priemer, 2020).

Therefore, the assessment of emotional experiences and regulatory
abilities with intensive longitudinal designs (e.g., ecological momentary
assessment; EMA) becomes increasingly important (Trull &
Ebner-Priemer, 2020). By assessing relevant constructs several times a
day, we capture phenomena of interest with greater proximity in time
and are able to consider differences within one individual from one
assessment point to another, next to differences between individuals.

As one example for an intensive longitudinal study, Southward and
Cheavens (2020) showed that the number of momentarily used
engagement-oriented and avoidance-oriented ER strategies was also
significantly associated with affect within individuals. More specifically,
while the simultaneous use of more engagement-oriented ER strategies
improved current mood within an individual, a higher number of
avoidance-oriented strategies worsened mood in a non-clinical sample
(Southward & Cheavens, 2020). These findings imply an important
extension of the polyregulation theory, which postulates that in-
dividuals typically use multiple (vs. single) ER strategies to manage
emotional experiences (Ford et al., 2019). Consistently, it would appear
plausible that not merely a higher total number of ER strategies, but a
higher number of putatively adaptive (vs. maladaptive) ER strategies
leads to better emotional outcomes. However, so far, intensive longi-
tudinal study designs that allow for the assessment of multiple emotion
regulation strategies in OCD are still missing.

Building upon this gap, in a recent study we used a six-day EMA and
demonstrated its sensitivity in detecting ER difficulties in OCD (Bischof
et al., 2024). We found that OCD participants reported lower positive
and higher negative affect, a higher number of momentarily used
avoidance-oriented ER strategies, and low perceived effectiveness of ER
(Bischof et al., 2024). These group differences remained significant even
when we omitted assessment points where participants experienced OC
symptoms, supporting general – rather than symptom-dependent – ER
deficits in OCD (Bischof et al., 2024). Overall, our findings replicate
previously identified trait-level group differences on a momentary level
and additionally extend research using traditional self-report measures
by explicitly considering the momentary presence of OC symptoms.
More fine-grained research on momentary associations among ER stra-
tegies, affect, and OC symptoms using EMA designs, however, is needed.
For example, it remains unclear whether a higher-than-usual number of
used avoidance-oriented ER strategies is associated with more OC
symptoms in the moment or a few hours later.

EMA-based research insights in other psychopathologies yield a po-
tential framework for answering these questions. Here, greater use of
avoidance-oriented strategies and less use of engagement-oriented
strategies was associated with more internalizing symptoms at the
same time point or shortly after (Kashdan et al., 2014; McMahon &
Naragon-Gainey, 2019; Short et al., 2018). Further, greater use of
engagement-oriented strategies was related to more positive affect,
while avoidance-oriented ER strategies were linked to more negative
and less positive affect later during the day in non-clinical and clinical
samples (McMahon & Naragon-Gainey, 2019; Southward & Cheavens,
2020). However, past research also showed that it can be fruitful to
consider additional ER variables beyond regulatory strategies. For
example, higher self-perceived ER effectiveness seems to be related to
less psychopathology and more beneficial emotional outcomes as well
(Bigman et al., 2016; Ottenstein, 2020). Despite high regulatory effort,
individuals may perceive their ER as unsuccessful depending on per-
sonality, mental health status, and context (Gruber et al., 2012; Wylie
et al., 2023). Therefore, it appears important to include this more sub-
jective measure of ER behavior within EMA studies.

Given the current state of research for ER in OCD, two open questions
remain. First, to our knowledge, no study has assessed associations
among the momentarily used number of engagement-oriented and
avoidance-oriented ER strategies, affect, and symptom severity in OCD
using an EMA design. Thus, this design would extend findings from
cross-sectional studies and longitudinal studies which focused on more
long-term outcomes, i.e., within days or weeks (e.g., Fang et al., 2022;
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Hong et al., 2022). Notably, it is still unclear whether the synergistic use
of multiple avoidance-oriented ER strategies or engagement-oriented ER
strategies differently impacts emotional outcomes within a few hours for
individuals with OCD. Elucidating this question would yield a critical
starting point for developing additional ER-based treatment compo-
nents. Second, the role of subjective regulatory effectiveness for
emotional outcomes in OCD (above and beyond the chosen number of
ER strategies) remains unclear. Using intensive longitudinal designs to
explore this association would increase ecological validity and decrease
the risk of recall biases. This might be especially important in clinical
populations, such as OCD, which are vulnerable to biased retrospective
reports of emotional outcomes (MacLaren Kelly et al., 2019).

Thus, in the current study, we investigated two main hypotheses
based on a large EMA assessment:

(1) Individuals using a higher (vs. lower) number of avoidance-
oriented ER strategies and individuals using a lower (vs.
higher) number of engagement-oriented ER strategies will report
greater overall negative affect across six days (differences between
individuals, i.e., between-person level).

At time points when individuals use a higher (vs. lower) number of
avoidance-oriented ER strategies and when they use a lower (vs.
higher) number of engagement-oriented ER strategies than they
usually do, they will report greater current and subsequent negative
affect (differences within an individual, i.e., within-person level).
The reverse relationships should emerge for positive affect.
(2) Individuals using a higher (vs. lower) number of avoidance-

oriented ER strategies and individuals using a lower (vs.
higher) number of engagement-oriented ER strategies will report
greater overall OC symptom severity across six days (between-
person level).

At time points when individuals use a higher (vs. lower) number of
avoidance-oriented ER strategies and when they use a lower (vs.
higher) number of engagement-oriented ER strategies than they
usually do, they will report greater current and subsequent OC
symptom severity (within-person level).

To further test the relevance of synergistic effects when using several
avoidance- or engagement-oriented ER strategies, we additionally
considered binary variables, representing whether or not any strategy
from the respective group was selected. Due to past EMA findings, we
still expect less beneficial outcomes for the use of any (vs. none)
avoidance-oriented ER strategies and more beneficial outcomes for the
use of any (vs. none) engagement-oriented ER strategies as described
above. In line with the extended polyregulation theory (Southward &
Cheavens, 2020), associations should, however, be stronger for the
number of ER strategies.

For Hypothesis 1, we additionally assessed the moderating impact of
group membership (OCD vs. mentally healthy controls) and for both
hypotheses, the incremental influence of self-perceived ER effectiveness
was considered exploratorily.

1. Method

1.1. Transparency and openness

The study design, hypotheses, and analysis plan were preregistered
at osf.io under the registration ID osf.io/3V4X7 in August 2021. Data
analysis started after preregistration. The study was approved by the
ethics committee of the Department of Psychology and Sport Science at
the University of Münster, Germany, on March 12, 2020 (ID 2020-63-
UB). Study material, data, and analysis code are available online at
osf.io/mgs5a/.

1.2. Participants

Data collection was conducted between February 2021 and April
2022. All participants were recruited online from January 2021 to April
2022 via social media, public advertisements, OCD-specific online fo-
rums, and outpatient clinics in Germany. After obtaining written
informed consent, N = 155 participants (n = 92 individuals with OCD
and n = 63 mentally healthy controls) took part in an initial online
diagnostic session. Inclusion criteria for all participants were an age
between 18 and 65 years old and fluency in German. For the OCD group,

Table 1
Sociodemographic and clinical characteristics.

OCD (n = 68) HC (n = 43) p

Age (M (SD)) 29.07 (7.99) 27.63 (4.56) .28

Gender (female (%))a
n = 55 (80.88) n = 35 (81.40) >.99

Years of education (M (SD))
17.67 (3.63) 18.43 (3.44) .28

Nationality (%)
n = 67 German (98.53)
n = 1 Bulgarian (1.47)

n = 43 German (100.00) >.99

Comorbidity (yes (%))
n = 43 (63.24)  

Number of comorbidities (M (SD)) 1.99 (1.10)  
OC-spectrum disorder (%) n = 4 (9.30)  
Anxiety disorder (%) n = 35 (81.40)  
PTSD (%) n = 6 (13.95)  
Psychosomatic disorder (%) n = 5 (11.63)  
Depressive disorder (%) n = 13 (30.23)  
Sexual dysfunction (%) n = 3 (6.98)  
Eating disorder (%) n = 1 (2.33)  
Sleeping disorder (%) n = 2 (4.65)  
ADHD (%) n = 1 (2.33)  

Current psychotherapy (yes (%)) n = 31 (45.59)  
Current medication (yes (%)) n = 24 (35.29)  
Y-BOCS (M (SD)) 22.09 (5.41)  
BABS (M (SD)) 8.28 (3.04)  

Note. OCD = obsessive-compulsive disorder; HC = mentally healthy controls; PTSD = posttraumatic stress disorder; ADHD = attention deficit hyperactivity disorder;
Y-BOCS = Yale-Brown Obsessive-Compulsive Scale; BABS = Brown Assessment of Beliefs Scale.

a Gender was assessed as female, male, and diverse, however, the option diverse was not selected by any individual.
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individuals were included when they fulfilled the diagnostic criteria
according to the DSM-5 (American Psychiatric Association, 2013) at the
time of testing. Exclusion criteria were lifetime diagnoses of psychosis,
bipolar disorder, or borderline personality disorder, substance abuse
within the last five years, change in psychotropic medication in the last
eight weeks, and current suicidality. Mentally healthy controls were
excluded if they had ever met any diagnosis of a mental disorder,
received psychotherapy, or been on a psychotropic medication in their
life. Thus, due to exclusion criteria and premature dropout, the sample
included n = 72 OCD participants and n = 54 mentally healthy partic-
ipants. For our data analyses, n = 15 individuals (affect as outcome
variable) and n = 4 individuals (OC symptoms as outcome variable) had
to be excluded due to missing emotion regulation. Overall, this resulted
in a final sample size of N = 111 (affect as outcome variable) or N = 68
participants (OC symptoms as outcome variable). Individuals in the OCD
group were on average 29.07 years old (SD = 7.99 years), and mentally
healthy controls reported an average age of 27.63 years old (SD = 4.56
years). Overall, 80.88% of the OCD group and 81.40% of the mentally
healthy controls identified as female. Groups did not significantly differ
in age nor gender (p > .05) For detailed sociodemographic and clinical
characteristics, see Table 1.

1.3. Power analysis

The sample size was estimated based on a power analysis addressing
the main research questions using simulations with the R package simr
(version 1.0.7; Green & MacLeod, 2016). For analyses including both
groups, aiming for a statistical power of at least 80%, the a priori sug-
gested sample size was N = 100 when including both groups and N = 70
for analyses only including the OCD group (for more details, refer to
Bischof et al., 2024).

2. Materials

At pre-assessment, clinical interviews and several self-report ques-
tionnaires were used to ensure that inclusion criteria were fulfilled and
to assess relevant sample characteristics. We only describe measures
relevant to the present research questions, remaining self-report ques-
tionnaires will be reported elsewhere (e.g., Bischof et al., 2024).

2.1. Baseline assessment

Diagnostic Interview for Mental Disorders (DIPS; Margraf et al.,
2021). The DIPS is a widely used and well validated structured clinical
interview for mental disorders based on the DSM-5 criteria (Margraf
et al., 2021). Interrater reliability in the current study was excellent with
Cohen’s κ = 1, which was based on 20% of randomly selected ratings for
the OCD section (i.e., fulfillment of DSM-5 criteria: yes or no). The DIPS
was conducted by the shared first-authors of this manuscript, N.H. and
C.B., who were both in the late stages of their training as cognitive
behavioral psychotherapists during data collection and therefore
familiar with the use of the DIPS in the clinical context.

Yale-Brown Obsessive-Compulsive Scale (Y-BOCS; Goodman
et al., 1989; Hand & Büttner-Westphal, 1991). We used this 10-item
semi-structured interview to assess the severity of obsessive-compulsive
symptoms. Items (scored from 0 to 4) were summed and the total score
could range from 0 (no symptoms) to 40 (very severe symptoms). The
Y-BOCS is a widely used measure for symptom severity, which demon-
strated good psychometric properties and construct validity in the past
(Deacon & Abramowitz, 2005; Jacobsen et al., 2003). Based on
randomly drawn 20% of the data of our sample, the intraclass correla-
tion coefficient of .99 indicated excellent agreement between the two
raters (N.H. and C.B.).

Brown Assessment of Beliefs Scale (BABS; Buhlmann, 2014;
Eisen et al., 1998). We used this six-item semi-structured interview to
assess insight into disorder-related beliefs. Items were scored from 0 to 4

and the total score ranged from 0 (excellent insight) to 24 (no insight,
delusional). Internal consistency as well as convergent and divergent
validity were high in past studies (Buhlmann, 2014). Based on 20% of
randomly drawn BABS total scores, the intraclass correlation coefficient
of .97 yielded excellent interrater reliability in the current sample.

2.2. EMA assessment

Momentary affect. For momentary affect, individuals were asked to
complete the sentence “Immediately before the signal I felt ….” with eleven
affect items rated on a five-point Likert scale from 1 (not at all) to 5
(extremely). Items were mostly based on the Emotion Sense Application,
a mood monitoring app developed at the University of Cambridge, UK
(e.g., Lathia et al., 2017). Momentary positive affect comprised four
items (i.e., active, in a good mood, calm, relaxed). Negative affect was
assessed via seven items and was augmented by OCD-specific emotions
(i.e., angry, anxious, lonely, sad, ashamed, guilty, disgusted). We oper-
ationalized momentary negative or positive affect as the mean of the
corresponding items. The disgust item was added after the first ten par-
ticipants had been assessed, based on feedback that this disorder-specific
emotion was missing.2 The intraclass correlation coefficient (ICC), as
derived from a null model, was .61 for negative affect and .48 for pos-
itive affect, indicating that 61% of the variance in negative affect and
48% of the variance in positive affect, respectively, was accounted for by
between-person variation. Due to between-group heteroscedasticity, in-
dividual ICCs were calculated based on the ratio of the between-person
variance (across the two groups) and the total variance. The total vari-
ance was derived from the sum of the between-person variance and the
person-specific residual variances using multilevel Gaussian
location-scale models (see data analysis for further details). The range of
ICCs was .52 to .78 for negative affect and .46 to .61 for positive affect.

Emotion regulation strategies. Participants were asked to report
whether they tried to change their emotions. If yes, participants were
presented with a multiple-selection list of nine emotion regulation
strategies, which were classified as either avoidance-oriented (i.e.,
emotional suppression, distraction, expressive suppression, rumination,
behavioral avoidance) or engagement-oriented (i.e., problem-solving,
cognitive reappraisal, introspection, seeking advice). We used simple,
concrete action phrases adapted from item wordings in previous EMA
studies to assess strategies (e.g., “I try to ignore or push away my
thoughts/feelings”). Momentary strategy use was measured in two
ways: (1) as the sum of strategies selected at each time point from the
respective group (Daniel et al., 2019; Daros et al., 2020; Ford et al.,
2019) and (2) as a binary variable indicating whether any strategy from
the respective group was chosen at the current time point or not. The ICC
was .47 for avoidance-oriented ER strategies and .39 for
engagement-oriented strategies. Considering between-group hetero-
scedasticity, the range of individual ICCs was .42 to .85 for
avoidance-oriented ER strategies and .36 to .67 for engagement-oriented
ER strategies.

Perceived ER effectiveness. Following Daniel et al. (2019), par-
ticipants were asked to rate the perceived effectiveness of the currently
chosen ER strategies on a scale from 0 (much worse) to 100 (much better).
As for ER strategies, perceived ER effectiveness was only rated when
participants indicated that they tried to change their emotions. The ICC
was .32 for perceived ER effectiveness. Considering between-group
heteroscedasticity, the range of individual ICCs was .30 to .41.

Momentary OC symptoms. Only participants in the OCD group
indicated whether they were currently experiencing OC symptoms. If

2 Analyses were conducted with and without the first ten participants missing
the affect item disgusted. For the vast majority of our statistical models, this did
not change the significance of our findings. The results reported herein include
these ten participants. Results for the two deviating models are marked in the
respective tables in the supplements.
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yes, momentary OCD symptoms were assessed separately for obsessions
and compulsions on a five-point Likert scale from 1 (mild) to 5 (extreme).
For analyses, we operationalized momentary psychopathology in two
ways: (1) as momentary intensity of reported, averaged OC symptoms
and (2) as binary variable indicating whether individuals reported any
OC symptoms (obsessions and/or compulsions) at the current time point
or not. The ICC was .37 for averaged momentary OC symptoms.
Considering between-group heteroscedasticity, the range of individual
ICCs was .34 to .47.

2.3. Study procedure

Data were collected online via video appointments with RED connect
software (RED Medical Systems GmbH, Version 4.3.0), self-report
questionnaires via EFS Survey (Tivian XI GmbH, Version 21.2), and
smartphone application-based EMA using MovisensXS (Movisens
GmbH, Version 1.5).

After two screenings, online and telephone-based, individuals
participated in an initial video appointment during which the DIPS was
conducted. If participants met the inclusion criteria, they progressed to
the assessment period. During a second video session, participants
completed several self-report questionnaires (described elsewhere) and
participants in the OCD group additionally answered Y-BOCS and BABS.
Subsequently, all participants received a detailed introduction to the
application, especially regarding the interpretation of the different ER
strategies, with individually discussed examples for each item. Addi-
tionally, participants received an information sheet with general in-
structions and examples to review at home. They used the app on their
own smartphones and completed up to 36 EMAs within six days (up to
six times per day), between 9:00 a.m. and 9:00 p.m., with at least one
hour in between each assessment. Participants had 15 minutes to react
to incoming alarms, and they could delay alarms by five or ten minutes.
Furthermore, participants could pause the application to be undisturbed
during crucial appointments. All EMA questions were answered in
reference to the current time point right before the alarm was received.
Following participation, individuals received up to €80 with an addi-
tional possible bonus of €20 if they completed at least 80% of the as-
sessments (based on the rationale described in Schulte et al., 2021).

2.4. Data analysis

Data were analyzed using the software R (R Core Team, 2023). Due
to between-group heteroscedasticity, we used Gaussian location-scale
models as implemented in the function gaulss from the R package mgcv
(version 1.8–33; Wood, 2017). In this way, it is possible to model the
scale parameter of the response as a function of the predictors (here,
group membership, gender, and age). The resulting individual specific
residual variances may decrease the risk of overly conservative or liberal
inference due to heteroscedasticity. In contrast to many other regression
techniques, the mgcv-package does therefore not use maximum likeli-
hood in the narrow sense. Penalty terms are added to the likelihood,
especially when fitting additive terms (e.g., Wood, 2017). The penalty
serves as a regularizer of estimates to avoid overfitting, i.e., the penalty
terms ensure appropriate smoothing of the functional estimates.
Embedded in this (penalized) likelihood framework, standard errors are
readily available, and we used them to compute 95% confidence in-
tervals for all quantities of interest.

To test our between-person level hypotheses, we averaged all vari-
ables of interest across the EMA period and conducted general linear
regression models. Separate models were conducted for overall (1)
negative affect, (2) positive affect, (3) intensity of OC symptoms, and (4)
likelihood to report OC symptoms as outcome variables. All outcome
measures were separately predicted from either (1) the average number
of used engagement-oriented and avoidance-oriented ER strategies or,
deviating from our preregistration, (2) the average likelihood to report
any engagement-oriented and avoidance-oriented ER strategies. In a

second step, averaged self-perceived ER effectiveness was included on
an exploratory base in addition to our preregistered analyses.3 The
described procedure resulted in 16 regression models. All predictor
variables were grand-mean centered to ensure clearer interpretation of
the results. For models with negative and positive affect as outcome
variables, we included a two-way interaction term between strategy
type (engagement-oriented or avoidance-oriented) and group as well as
perceived ER effectiveness and group. All models were additionally
estimated with age and gender to check whether any of the relationships
changed when we controlled for these variables.

To test our within-person level hypotheses, we used multilevel
regression models because of the hierarchical structure of the EMA data
(i.e., measurements, level 1, are nested within participants, level 2).
First, multilevel models with random intercepts and random slopes were
tested in which current (1) negative affect, (2) positive affect, (3) in-
tensity of OC symptoms, and (4) presence of any OC symptoms (bino-
mial distribution with 1 = yes and 0 = no) were separately predicted
from either (1) the currently used number of avoidance- and
engagement-oriented ER strategies or (2) the binary variable indicating
whether any avoidance- and engagement-oriented ER strategies were
used or not. Again, this procedure resulted in 16 multilevel regression
models. Thus, in the current models, we predicted outcome variables
measured at one time point t from current ER behavior measured at the
same time point t. Because one of the strongest predictors of behavioral
or psychological outcomes often still is their previous level of these
outcomes (see Adachi & Willoughby, 2015 for an overview), we
included the score of the outcome variable measured at the previous
time point in all models (i.e., affect or OC symptoms one to two hours
earlier, t – 1). Including this variable ensured that observed effects for ER
strategies and perceived ER effectiveness were not driven by autocor-
relation, i.e., variance due to affect or OC symptom levels a few hours
earlier. Importantly, the first EMA prompts of each day were excluded
from the analyses, because for these observations the previous score of
the outcome variable was not assessed at the same day. In a second step,
current self-perceived ER effectiveness was included again. All level 1
predictor variables were person-mean centered to ensure clearer inter-
pretation of the results. For models with negative and positive affect as
outcome variables, we included a two-way interaction term between
strategy type and group as well as perceived ER effectiveness and group.
All models were additionally estimated with day of assessment, age, and
gender to check whether any of the relationships changed.

Second, multilevel models with random intercepts and random
slopes were tested in which subsequent (1) negative affect, (2) positive
affect, (3) intensity of OC symptoms, and (4) presence of OC symptoms
were separately predicted from either the currently used number of
avoidance- and engagement-oriented ER strategies or a binary variable
indicating the presence of avoidance- and engagement-oriented ER
strategies (i.e., 16 multilevel regression models). Thus, in the subsequent
models, we predicted outcome variables measured one to two hours
later at time point t+ 1 from current ER behavior measured at time point
t. Again, to account for autocorrelation, we included the current trial’s
score of the outcome variable, measured at time point t. Models with
affect as outcome variable included a two-way interaction term between
strategy type and group as well as perceived ER effectiveness and group,
while models with OC symptoms as outcome included perceived ER
effectiveness only as a main effect. Again, all level 1 predictor variables
were person-mean centered. Finally, all models were estimated again
with day of assessment, age, and gender as control variables. In

3 None of the result patterns regarding avoidance-oriented or engagement-
oriented ER strategies changed when we additionally included ER effective-
ness as predictor. Therefore, the herein reported results are derived from sta-
tistical models including all these predictors. See Tables B.1 to B.6 in the
supplements for estimates of statistical models only including avoidance-
oriented or engagement-oriented ER strategies.
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accordance with the study design, all analyses that included OC symp-
toms were only conducted in the OCD sample.

Including perceived ER effectiveness as a predictor deviated from our
preregistration, and it was done on an exploratory basis. Due to this
extension of the analyses and for brevity’s sake, we refrained from the
preregistered plan to additionally analyze the associations between OC
symptoms, affect, and ER behavior with retrospective self-report ques-
tionnaires collected at baseline (see Bischof et al., 2024 for more details
on baseline measures).

Due to the high number of conducted statistical models, we corrected
our analyses for multiple comparisons in order to reduce type 1 error. All
reported results are adjusted using false discovery rate correction
(Benjamini & Hochberg, 1995) and a false discovery control level of α =

.05.

3. Results

3.1. Descriptive analysis

Compliance rates were high, with an average of 32.24 assessments
(SD = 3.86) submitted across the six days with no group differences
(OCD: M = 31.82 (4.28); HC: M = 32.91 (3.01), p = .15). Completion of
EMA prompts took participants on average M = 1.35 (2.01) minutes
(OCD: M = 1.67 (2.49); HC: M = .85 (.59); p < .001). Because the use of
ER strategies and perceived ER effectiveness were only assessed when
participants indicated that they tried to change their emotions (i.e., in
around 25% of the assessments) and we analyzed only fully completed
prompts, within-person multilevel models with affect as the outcome
variable included 742 (current) to 776 (subsequent) observations. OC
symptoms and ER strategies were reported in 198 (current) to 199
(subsequent) assessment points. Models assessing the presence of OC
symptoms as binary variable included 533 (current) to 550 (subsequent)
observations. See Table 2 for the Pearson correlation matrix of variables
of interest.

3.2. Hypothesis testing

Estimates along with p-values and 95% confidence intervals of
between-person level regressions and multilevel regression at the
within-person level can be found in Tables A.1 and A.2, and Tables A.3
to A.6 of the Supplements, respectively. An overview of the main results
of interests is shown in Table 3.

3.2.1. Emotion regulation and affect (hypothesis 1)
Affect at the between-person level. For negative affect as the

outcome variable, we found a significant main effect of self-perceived
ER effectiveness, consistently for statistical models including number
of engagement-oriented, average likelihood for any avoidance-oriented
or engagement-oriented ER strategy (bs= − .056 to − .105; pfdrs=<.001

to .016; 95% CIs [− .105; − .008] to [− .157; − .053]). The significant
main effect in these three models indicated that individuals who
perceived their ER overall as more successful (vs. individuals who
perceived their ER as less successful) tended to report lower overall
negative affect. For the statistical model including the number of
avoidance-oriented ER strategies, the main effect of self-perceived ER
effectiveness was not significant anymore after false discovery rate
correction (pfdr = .057). As expected, participants who used a higher (vs.
lower) average number of avoidance-oriented ER strategies, reported
higher negative affect (b = .067; pfdr = .021; 95% CI [.018; .116]).
Unexpectedly, the average number of engagement-oriented ER strate-
gies as well as the average likelihood to report any engagement- or
avoidance-oriented strategies was not significantly associated with
overall negative affect (all pfdrs > .05).

Regarding positive affect as the outcome variable, we found again a
consistent, significant association with self-perceived ER effectiveness:
Individuals who perceived their ER overall as more (vs. less) successful
tended to report higher overall positive affect (bs = .173 to .202; pfdrs =
.004 to .015; 95% CIs [.049; .298] to [.077; .327]). Additionally, the
interaction effect between self-perceived effectiveness and group was
consistently significant across all statistical models, indicating a signif-
icant difference between groups in their association with positive affect
(bs = − .281 to − .267; pfdrs = .016 to .030; 95% CIs [− .484; − .077] to
[− .471; − .063]). Interaction plots indicated that the positive association
between self-perceived ER effectiveness and positive affect was only
observable in controls, while individuals with higher overall perceived
ER effectiveness in the OCD group reported lower overall positive affect
(see Fig. 1). Not in line with our hypotheses, all predictors addressing
avoidance- or engagement-oriented ER strategies were non-significant
(all pfdrs > .05).

Current affect at the within-person level. Regarding negative affect
as the outcome variable, we found a consistent, significant main effect of
self-perceived ER effectiveness across all statistical models. At time
points when individuals experienced higher (vs. lower) ER effectiveness
than they usually did, i.e., on average across the whole EMA period, they
reported lower negative affect (bs= − .007 to − .006; pfdrs= .005 to .021;
95% CIs [− .011; − .003] to [− .010; − .002]). All associations with the
current number of avoidance-oriented or engagement-oriented strate-
gies were non-significant (all ps > .05). However, as expected, we found
that individuals who reported any (vs. none) avoidance-oriented ER
strategies at a given time point, were more likely to report higher
negative affect (b = .234; pfdr = .036; 95% CI [.048; .419]). Effects for
the use of any engagement-oriented strategies as well as all interaction
effects were non-significant (all pfdrs > .05).

Regarding positive affect as the outcome variable, at time points when
participants reported higher-than-usual self-perceived ER effectiveness,
they consistently reported higher positive affect (bs = .013 to .015; pfdrs
< .001 to .008; 95% CIs [.006; .019] to [.008; .021]). In addition, at time
points when individuals used a higher (vs. lower) number of avoidance-

Table 2
Pearson correlation matrix.

Variable 1 2 3 4 5 6 7

1. Negative Affect – − .44b .17b .01 − .26b .33b –
2. Positive Affect − .64b – − .14b .05 .33b − .27b –
3. Number of Avoidance-oriented ER Strategies .41b − .26b – − .24b − .17b .08 –
4. Number of Engagement-oriented ER Strategies − .08 .23a − .15 – .27b <.01 –
5. Self-perceived ER Effectiveness − .27b .37b − .50b .32b – − .26b –
6. OC Symptoms1 .46b − .21 .40b − .06 − .07 – –
7. Y-BOCS total .22 − .36b .15 − .05 .09 .31b –

Note. Correlations at the within-person level are shown above the diagonal and correlations on an aggregated between-person level are shown below the diagonal. 1 =
All correlations with OC symptoms are reported for N = 68 individuals with OCD only. ER = emotion regulation; OC = obsessive-compulsive; Y-BOCS = Yale-Brown
Obsessive-Compulsive Scale.

a p < .05.
b p < .01.
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oriented strategies (b = − .086; pfdr = .034; 95% CI [− .156; − .017]) than
they usually did or reported the use of any (vs. none) avoidance-oriented
ER strategies (b = − .247; pfdr = .041; 95% CI [− .454; − .040]), they
reported lower positive affect. These findings were in line with our hy-
potheses. There was no significant association with engagement-
oriented strategies and all interaction effects were non-significant as
well (all pfdrs > .05).

Subsequent affect (i.e., ≥ one hour later) at the within-person
level. Unexpectedly, there were no significant associations with
avoidance-oriented or engagement-oriented strategies for both subse-
quent negative and positive affect (all pfdrs> .05). Associations with self-

perceived ER effectiveness and all interaction effects were non-
significant as well (all pfdrs > .05).

3.2.2. Emotion regulation and OC symptoms (hypothesis 2)
Overall OC symptoms at the between-person level. Regarding the

intensity of OC symptoms, individuals who used a higher (vs. lower)
average number of avoidance-oriented strategies tended to consistently
report more intense OC symptoms (b = .314; pfdr = .001; 95% CI [.152;
.477]). Surprisingly, the average likelihood to report any avoidance-
oriented strategies, engagement-oriented strategies and overall self-
perceived ER effectiveness were not significantly associated with over-
all intensity of OC symptoms (all pfdrs > .05).

Regarding the average likelihood to report any (vs. none) OC
symptoms, we found a significant main effect of the average likelihood
to report any avoidance-oriented ER strategies. Individuals who were
more (vs. less) likely to report the use of any avoidance-oriented ER
strategies (b = .153; pfdr = .047; 95% CI [.032; .273]), were more likely
to report OC symptoms. This is in line with our hypotheses. A significant
positive main effect of the average number of avoidance-oriented ER
strategies did not withstand false discovery rate correction (pfdr = .061).
Unexpectedly, all associations with engagement-oriented ER strategies
and self-perceived ER effectiveness were non-significant (all ps > .05).

Current OC symptoms at the within-person level. Regarding the
intensity of OC symptoms, we found a significant negative association
with self-perceived ER effectiveness across all statistical models. At time
points where participants perceived their ER as more (vs. less) successful
than they usually did, they reported less intense OC symptoms (bs =

− .023 to − .021; pfdrs < .001; 95% CIs [− .031; − .015] to [− .029;
− .013]). After false discovery rate correction, we did not find any sig-
nificant effects for engagement-oriented ER strategies or avoidance-
oriented ER strategies (all pfdrs > .05).

Regarding the current presence of OC symptoms, identified main
effects of perceived ER effectiveness and the number of avoidance-
oriented ER strategies were not significant anymore after false discov-
ery rate correction (all pfdrs > .05). Against our expectations, results for
avoidance-oriented ER strategies as binary predictor and engagement-
oriented ER strategies were non-significant as well (all pfdrs > .05).

Subsequent OC symptoms (i.e., ≥ one hour later) at the within-
person level. Regarding the intensity of OC symptoms, we found that

Table 3
Overview of the main results of interest.

Between-person level Within-person level

Current Subsequent (≥1 h later)

NA PA OC (in) OC (bin) NA PA OC (in) OC (bin) NA PA OC (in) OC (bin)

AV (nr) + n.s. + (+) n.s. – n.s. (+) n.s. n.s. n.s. n.s.
EFF (− ) + n.s. n.s. – + – n.s. n.s. n.s. n.s. n.s.
AV:GR n.s. n.s.   n.s. n.s.   n.s. n.s.  
EFF:GR n.s. –   n.s. n.s.   n.s. n.s.  

AV (bin) n.s. n.s. n.s. + + – n.s. n.s. n.s. n.s. (+) n.s.
EFF – + n.s. n.s. – + – (− ) n.s. n.s. n.s. n.s.
AV:GR n.s. n.s.   n.s. n.s.   n.s. n.s.  
EFF:GR n.s. –   n.s. n.s.   n.s. n.s.  

EN (nr) n.s. n.s. n.s. n.s. n.s. n.s. (+) n.s. n.s. n.s. (− ) n.s.
EFF – + n.s. n.s. – + – (− ) n.s. n.s. n.s. n.s.
EN:GR n.s. n.s.   n.s. n.s.   n.s. n.s.  
EFF:GR n.s. –   n.s. n.s.   n.s. n.s.  

EN (bin) n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. – n.s.
EFF – + n.s. n.s. – + – (− ) n.s. n.s. n.s. n.s.
EN:GR n.s. n.s.   n.s. n.s.   n.s. n.s.  
EFF:GR n.s. –   n.s. n.s.   n.s. n.s.  

Note. ‘-’ indicates a negative association, ‘+’ indicates a positive association, ‘n.s.’ indicates non-significant associations, and ‘(-)’ indicates associations that did not
remain significant after false discovery rate correction. NA = negative affect; PA = positive affect; OC (in) = obsessive-compulsive disorder symptoms (intensity); OC
(bin) = obsessive-compulsive disorder symptoms (binary); AV (nr) = number of avoidance-oriented ER strategies; AV (bin) = use of any avoidance-oriented ER
strategies; EN (nr)= number of engagement-oriented ER strategies; EN (bin)= use of any engagement-oriented ER strategies; EFF= self-perceived emotion regulation
effectiveness; GR = group (OCD vs. HC).

Fig. 1. Plot for the significant interaction effect between average self-perceived
ER effectiveness and group when predicting overall positive affect
Note. ER = emotion regulation; HC = mentally healthy controls; OCD =

obsessive-compulsive disorder.
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individuals who reported the use of any (vs. none) engagement-oriented
strategies (b = − .402; pfdr = .027; 95% CI [− .691; − .113]), reported less
intense OC symptoms at the subsequent time point. This finding was in
line with our hypotheses. Identified main effects of the number of
engagement-oriented ER strategies and the use of any avoidance-
oriented ER strategies were not significant anymore after false discov-
ery rate correction (all pfdrs > .05). Surprisingly, the number of used
avoidance-oriented ER strategies was non-significant and all associa-
tions with self-perceived ER effectiveness were not significant as well
(all pfdrs > .05).

Regarding the presence of OC symptoms at the subsequent time
point, there were no significant associations with avoidance-oriented or
engagement-oriented strategies (all pfdrs > .05). Associations with self-
perceived ER effectiveness were non-significant as well (all pfdrs > .05).

3.2.3. Day of assessment, age, and gender
All result patterns remainedmostly unaffected when including day of

assessment, age, and gender as control variables in our regression
models. Therefore, reported estimates refer to uncontrolled models.

4. Discussion

This study was one of the first to use an intensive longitudinal design
to investigate associations between ER, affect, and symptom severity in a
large clinical OCD sample. Our results showed a complex interplay be-
tween the use of ER strategies, perceived ER effectiveness, affect, and OC
symptoms that varied depending on the referring time frame. Overall,
three main findings emerged from our analyses.

4.1. Perceived ER effectiveness was most consistently associated with
affect and OC symptoms

Our results showed that individuals with higher (vs. lower) levels of
perceived ER effectiveness reported lower levels of negative affect and
higher levels of positive affect across six days. Similarly, at time points
when individuals reported higher-than-usual perceived ER effective-
ness, they tended to report lower levels of negative affect and higher
levels of positive affect (across groups). In the OCD group, higher-than-
usual perceived ER effectiveness was additionally associated with lower
intensity of current OC symptoms. These findings are in line with pre-
vious research (e.g., Daniel et al., 2019) and extended it to a clinical
OCD population. Above and beyond the type and number of ER strate-
gies, perceived ER effectiveness was related to emotional outcomes
irrespective of clinical status. To our knowledge, only one prior study
assessed the incremental importance of more general ER difficulties
beyond the use of ER strategies for OC symptoms (Fergus & Bardeen,
2014). Consistent with our results, one of the identified facets of ER
difficulties that contributed significantly to all OC symptom dimensions
was ‘difficulties engaging in goal-directed behavior’ (Fergus & Bardeen,
2014). Our study, however, extended this past research from a com-
munity sample to a clinical population. In addition, participants re-
ported on perceived ER effectiveness of ER strategies specifically chosen
in the moment instead of general attitudes and behavioral tendencies
reflected on retrospectively. Future work should further investigate the
role of self-perceived ER effectiveness in daily life. As one potentially
interesting direction, De France et al. (2022) showed that cognitive
reappraisal was only associated with lower depressive symptoms for
individuals who perceived their ER effectiveness as
higher-than-average. Future studies should investigate this moderation
effect more closely across different psychopathologies.

For positive affect on a between-person level, we additionally found
a significant interaction effect with group. Specifically, mentally healthy
controls reported higher levels of positive affect when they perceived
themselves comparatively more effective in their ER. We, however,
found the reverse relationship for individuals with OCD. That is, par-
ticipants who perceived their ER as more effective reported lower

overall levels of positive affect. Past research showed that individuals
with internalizing symptoms aim for the down-regulation of their pos-
itive affect more often (e.g., Carl et al., 2014). Since we did not explicitly
assess ER goals (i.e., aim for the down- or up-regulation of negative or
positive affect), one possible explanation for this moderation effect
might be that individuals with OCD (vs. HC) considered the
down-regulation of positive affect when evaluating ER success more
often. Since interaction effects between self-perceived ER effectiveness
and group, however, were rare, and the main effects of self-perceived ER
effectiveness were mostly significant, the result pattern did not indicate
that individuals with OCD generally evaluate their self-perceived ER
effectiveness differently than mentally healthy controls. Future research
examining explicit ER goals and positive emotion regulation in OCD in
more depth is needed.

4.2. Use of avoidance-oriented ER strategies was associated with worse
emotional outcomes

Supporting our hypotheses, at time points when individuals used any
(vs. none) avoidance-oriented ER strategies, they reported lower levels
of current positive affect and higher levels of current negative affect. In
addition, we also found a significant negative association between a
higher-than-usual number of avoidance-oriented ER strategies and
positive affect, and a significant positive association between a higher
average number of used strategies and overall negative affect. Further,
we identified a similar pattern for associations with psychopathology.
Specifically, individuals with OCD who used a higher (vs. lower)
average number of avoidance-oriented ER strategies reported higher
intensity of OC symptoms across the six days. At the within-person level,
participants were more likely to report any current and more intense
subsequent symptoms when they currently somehow engaged in
avoidance-oriented ER strategies. These within-person effects, however,
did not remain significant after false discovery rate correction. Overall,
our findings align with past research emphasizing the more maladaptive
character of these ER strategies in regard to affect and psychopathology,
including OCD (e.g., Goldberg et al., 2016; McMahon &
Naragon-Gainey, 2019; Southward & Cheavens, 2020). Consistent with
the extended polyregulation theory (e.g., Southward and Cheavens,
2020), the general tendency to use a higher number of
avoidance-oriented ER strategies was more relevant for the associations
with emotional outcomes across the six days than a higher average
likelihood to use any of these strategies. In contrast, in a specific
moment, the use of any (vs. none) avoidance-oriented ER strategies
seemed to be slightly more relevant, which may point towards more
complex effects and relevance of momentary context factors, beyond
mere strategy summation. Many associations at the within-person level,
especially for predicting subsequent outcomes, were, however,
non-significant. One possible explanation for these findings might be
low occurrence of reported ER. Participants reported in only 25% of all
observations that they tried to change their emotions using ER strate-
gies. Therefore, the statistical power might have been too low to detect
small effect sizes at the within-person level. Moreover, the time frame of
one to two hours between assessments might have been too large to
identify relevant associations with emotional outcomes. Thus, replica-
tions with more assessment points per day and larger sample sizes are
needed.

4.3. Use of engagement-oriented ER strategies was only associated with
more beneficial outcome in individuals with OCD at the subsequent time
point

Surprisingly, after false discovery rate correction, only one signifi-
cant finding for engagement-oriented ER strategies remained: In-
dividuals who reported to currently use any (vs. none) engagement-
oriented strategies, reported less intense OC symptoms a few hours
later, even when controlling for current OC symptoms. This effect may
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point towards long-term benefits of engagement-oriented ER strategies
for psychopathology, which is in line with previous research showing
that selecting engagement-oriented ER strategies can be impacted by
momentary long-term motives (Ortner et al., 2022). The ability to
engage in behavior that unfolds its beneficial effects more on the long
run, may be especially relevant for individuals with OCD, who reported
difficulties in goal-directed behavior and lack of engagement-oriented
coping in the past (Fergus & Bardeen, 2014; Moritz et al., 2018; Yap
et al., 2018). Extending past research, we examined associations be-
tween OC symptoms and engagement-oriented ER strategies in a shorter
time frame (i.e., within hours).

Contrary to expectations, however, the vast majority of associations
with engagement-oriented ER strategies were non-significant, possibly
owing to the aforementioned lack of statistical power or temporal res-
olution of our study design.4 Nonetheless, past studies also showed that
engagement-oriented ER strategies in particular are not entirely adap-
tive, but can be associated with adverse outcomes depending on the
context (e.g., Sheppes, 2020). Therefore, combining several
engagement-oriented ER strategies in one group may have blurred their
differential associations with emotional outcomes, thereby biasing ef-
fects. The fact that our binary operationalization of
engagement-oriented ER strategies (any vs. none) was a stronger pre-
dictor for subsequent OC symptoms than the number of strategies may
also point towards the higher importance of specific ER strategies from
this group. Therefore, replications and future studies assessing
engagement-oriented strategies separately in OCD are needed.

4.4. Strengths of the present study

To our knowledge, this study is one of the first to assess emotion
regulation behavior, affect, and symptom severity simultaneously, in a
large clinical OCD sample. In line with the polyregulation theory (Ford
et al., 2019), we explored a wide range of emotion regulation strategies
(classified as either engagement- or avoidance-oriented strategies). By
assessing different strategy types as well as perceived ER effectiveness,
we were able to shed light on differential associations with affect and
symptom severity depending on timing, operationalization of predictors
(number of strategies vs. binary variable), and clinical (vs. non-clinical)
status. Importantly, our within-person level models were controlled for
autocorrelation. Thus, we ensured that observed effects for regulatory
behavior were not driven by variance due to the level of affectivity or OC
symptoms at the previous assessment point.

4.5. Constraints on generality

This study has some limitations warranting acknowledgement. First,
our study design allowed for a maximum of six assessments per day,
resulting in up to two hours between assessment points. To reduce
participants’ burden, we additionally used a branching EMA design
wherein items varied depending on whether participants tried to change
their emotions or experienced OC symptoms. Thus, the number of
assessment points and our statistical power decreased and the non-
significant results in our models assessing emotional outcomes at the
subsequent time point may have been partly due to these EMA design
choices. Future studies with more assessment points per day, possibly
omitting the branching EMA design, are needed. Second, based on the
extended polyregulation theory (Ford et al., 2019; Southward &
Cheavens, 2020), we operationalized ER behavior as the sum of all
engagement- or avoidance-oriented strategies used in the moment. This

operationalization assumes that each strategy is equally additive in ef-
fect alongside others, which may not be the case. Even though, we tried
to address this limitation by additionally considering binary versions of
our variables, future studies should further invest the relative impor-
tance of single ER strategies from each group and their interaction ef-
fects. Third, our design was not experimental and, therefore, we cannot
draw any causal conclusions from our results, i.e., it remains unclear
whether use of ER strategies influenced OC symptoms and affect, or vice
versa. The use of an EMA design, however, allowed us to control
within-person models for autocorrelation which is already an advantage
in comparison to traditional cross-sectional studies. Future studies
focusing on experimental manipulations are needed to further illumi-
nate the question of causality. Fourth, our choice of exclusion criteria
limited the generalizability of our findings to the general OCD popula-
tion. Because we were one of the first to address these specific research
questions with an EMA design, we, however, decided to maximize in-
ternal validity. We excluded certain comorbidities such as substance
abuse, bipolar disorder, or borderline personality disorder because these
mental disorders are characterized by very distinct ER deficits (Miola
et al., 2022; Stellern et al., 2023). Thus, it would have been more
challenging to clearly link our findings to the diagnosis of OCD. At the
same time, we still allowed most common comorbidities such as
depression or anxiety disorders to be able to collect a decent sample size.
In addition, our sample was mostly female, maybe explainable by the
higher prevalence of OCD in women and self-selection biases (Fawcett
et al., 2020; Stone et al., 2024). To further increase external validity,
future studies should include more comorbidities and more diverse
samples.

5. Conclusion

Our study helped improve the current understanding of dysfunc-
tional ER in OCD and its association with affect and symptom severity. In
sum, the self-perceived experience of ER effectiveness seemed to be most
consistently associated with more beneficial emotional outcomes.
However, some of our results showed that individuals with OCD might
perceive their ER effectiveness differently than mentally healthy con-
trols, suggesting that caution should be taken when transferring findings
from subclinical to clinical populations (Aldao et al., 2010). We also
found some evidence for the more “maladaptive” profile of
avoidance-oriented ER strategies and the potential long-term benefits of
engagement-oriented ER strategies. With regard to treating OCD, it
might be helpful to augment disorder-specific ERP with ER training
components that especially target the use of these ER strategies and
self-perception of ER effectiveness. Future studies using experimental
designs are needed in order to explore causal links and provide further
evidence for ER training components as fruitful option to treat OCD.
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