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Abstract

Recent advancements in natural language processing
(NLP) and large language models (LLMs) offer new avenues
for exploring previously under-researched areas in mental
health. Their capacity to automatically and meaningfully
analyze large-scale text data makes them particularly valu-
able for studying highly individualized clinical phenomena,
such as triggers of obsessive-compulsive symptoms (OCS),
where pattern identification is often challenging. To address
this gap, we asked 1,495 individuals to identify their most
common triggers, rate their intensity, and report the sever-
ity of their contamination-related OCS. Using LLM-based
embeddings, we generated a map of key trigger categories,
revealing their diversity across ecological domains and vary-
ing degrees of semantic similarity. Monte Carlo simulations
further showed that individuals frequently reported seman-
tically similar trigger pairs that differed in intensity. These
findings are clinically significant, providing a foundation for
a more fine-grained understanding of OCS treatment mecha-
nisms and paving the way for novel therapeutic approaches.

Main

Rapid advances in automatic text data processing, partic-
ularly in natural language processing (NLP) and large lan-
guage models (LLM), have the potential to bridge knowl-
edge gaps in understanding mental disorders. NLP and LLM
excel at analyzing large volumes of text data in a meaning-
ful and automated manner (Chandran et al., 2019), and the
growing availability of open-source LLMs further bolsters
such research by enhancing transparency and reproducibility,
which are crucial when investigating sensitive topics in men-
tal health (Binz et al., 2025} Hussain et al.,[2024; Wulff et al.,
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2024). This allows large populations to be surveyed on clin-
ically relevant topics using open text formats, with their re-
sponses being subsequently efficiently analyzed (Feuerriegel
et al., 2025; Hussain et al., 2024). This approach is partic-
ularly useful for studying clinical phenomena that are both
widespread and highly idiosyncratic, such as triggers of com-
pulsive behaviors and obsessive thoughts related to contami-
nation fears.

Contamination fears are a central concern for approxi-
mately half of the 2 to 3 percent of individuals diagnosed
with obsessive-compulsive disorder (OCD) over their life-
time, often leading to excessive and maladaptive cleaning
rituals, commonly referred to as contamination-related OCD
(C-OCD) (APA, 2013; Karno et al., [1988; Rasmussen &
Eisen, [1992). In addition, obsessive-compulsive symptoms
related to contamination (C-OCS), which are prevalent in the
general population, share key characteristics with clinically
significant C-OCD and are best conceptualized dimension-
ally (Abramowitz et al., 2014 Adam et al., 2012 Angst
et al., [2004; Haslam et al., 2005; Mataix-Cols et al., 2003;
Mataix-Cols et al.,[2005)).

Individuals with contamination-related obsessive-
compulsive symptoms (C-OCS) typically respond to a
range of distinct triggers (also called cues), such as specific
objects (e.g., toilets or garbage bins) or situations (e.g.,
shaking hands or using public transportation) (APA, [2013).
However, comprehensive studies that systematically examine
the nature and prevalence of these triggers are lacking. The
existing knowledge comes largely from anecdotal reports
from patients and OCD experts (Cullen et al.,|[2021; Mataix-
Cols et al., 2009; Rachman, 2004; Simon et al., 2012; Sousa
et al., 2024)), as well as from symptom provocation studies
in individuals with OCS, which have assessed triggers
based on theoretically derived dimensions such as fear or
disgust (Cullen et al.,[2021; Mataix-Cols et al.,2009; Simon
et al., 2012; Sousa et al., 2024)). Consequently, general
data on the frequency of specific triggers in both clinical
and non-clinical populations remain scarce, as well as more
detailed information on demographic patterns, such as
whether certain triggers are more common in one gender or
age group.

However, a comprehensive empirical understanding of the
various triggers of C-OCD and their semantic relationships
is crucial to improving treatment outcomes. First, exposure
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Figure 1

Mapping the C-OCS triggers. Panel A shows the C-OCS trigger map, generated using the PaCMAP dimensionality reduction
algorithm. We identified twelve C-OCS trigger categories, each represented by a different color, including seven prominent
categories identified as valid C-OCS triggers. Labels were assigned to best represent the semantic content of each trigger
cluster. Panel B and C show, respectively, the proportion and average position of participant responses belonging to each

cluster.

with response prevention (ERP), the first-line psychother-
apeutic treatment for OCD, involves systematic exposure
to these triggers (for Mental Health (UK). Leicester (UK):
British Psychological Society (UK), 2006). Second, ERP
faces a key challenge common to all exposure-based thera-
pies: Success with one trigger does not always translate into
success with other triggers (Jacoby & Abramowitz, 2016}
Kodzaga et al., 2025). Third, the associative learning pro-

cesses that are described as key mechanisms for symptoma-
tology and the effectiveness of ERP treatment for OCS (Pit-
tig et al., are highly dependent on the characteristics
of the triggers (Kodzaga et al., 2025). In fear learning, for
example, the knowledge of associations between one stimu-
lus and another is transferred depending on their perceived

similarity (Hall, Shepard, [1987} [2004), while gener-
alization in extinction occurs only to a limited extent or is
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absent (Kodzaga et al., [2025; Vervliet et al., 2010; Vervliet
et al., [2005)).

In the context of OCD, few studies have explored the gen-
eralization of triggers (Cooper & Dunsmoor, [2021)). Partic-
ularly at the conceptual level (Dunsmoor et al., 2011} Ver-
voort et al., 2014) and the semantic relational level (Boyle
et al.,2016) studies are lacking. Yet, conditioning paradigms
that assess generalization along these conceptual or seman-
tic dimensions and not only the perceptual dimension may
best capture the often complex and abstract nature of triggers
for obsessive-compulsive symptoms (OCS) (Cooper & Dun-
smoor, |2021). A key reason for the scarcity of research in
this area might be the limited understanding of the semantic
relationships of the C-OCS triggers.

Taken together, advancing research on extinction gener-
alization - and ultimately improving the treatment of OCS
- requires a comprehensive understanding of the nature of
OCS triggers and their semantic relationships. This study
aims to address this gap by leveraging large language mod-
els (LLMs) to map C-OCS triggers using a large dataset
of free text responses from individuals in the general pop-
ulation who experience OCS. Specifically, we examine the
frequency and content of various triggers, categorize them
into distinct categories of triggers of C-OCS, and analyze
their distribution between individuals with varying severity
of symptoms, as well as across different age and gender
groups. In addition, we investigate the relationship between
trigger intensity and semantic similarity and explore whether
less triggering, yet semantically related, stimuli can substi-
tute for highly triggering ones. This approach lays the foun-
dation for future research on associative learning in OCS,
with the potential to inform novel intervention strategies.

Results

Our results are structured as follows. First, we present
a map of C-OCS trigger categories derived from LLM em-
beddings and subsequent cluster analysis, addressing our aim
to identify and categorize these triggers. Second, we exam-
ine these categories in terms of retrieval order, and how their
prominence relates to symptom severity, age, and gender, to
document key individual differences as outlined in our study
objectives. Third, we analyze how semantic similarity in-
fluences trigger co-occurrences within individuals and vari-
ations in trigger intensity, exploring a potential pathway to
enhance understanding of mechanisms relevant to treatment.
Our analysis includes 1,213 individuals with a score greater
than zero on the OCI-R washing/contamination dimension,
out of 1,399 participants who reported C-OCS triggers. In
total, they identified 3,508 triggers.

Mapping C-OCS triggers

To create a map of trigger categories, we first embed-
ded the triggers using a fine-tuned embedding model to un-

derstand the semantic organization of C-OCS triggers (see
huggingface.co/dwulff/mpnet-cocs). Based on this model,
we then grouped C-OCS triggers into semantically cohesive
groups and projected the average embedding of these groups
into a two-dimensional map using PACMAP. Finally, we par-
titioned the map into twelve clusters using hierarchical clus-
tering, creating highly interpretable trigger categories. We
manually selected the number of clusters based on the inter-
pretability of the cluster solution.

In [TA, the C-OCS trigger categories are represented by
different colored points and shaded areas on the map. An-
alyzing the twelve clusters, we identified seven as contain-
ing cohesive groups of C-OCS triggers. The remaining five
clusters contained groups of "Other" responses that, in some
cases, may include C-OCS triggers, but mostly reflect as-
sociations with the topic (e.g., emotions such as "Loneli-
ness" or "Stress"), current social topics during data collec-
tion (e.g., "Vaccination" or "Antivax lies"), or none responses
(e.g., "None" or "Nothing"). Although this may risk losing
some valid C-OCS triggers, we decided not to include these
five clusters in the analysis. We see it as a strength of our
LLM-based approach that we can exclude invalid responses,
which are common in free-text responses and would other-
wise distort our analysis. These invalid responses were a
small minority of responses (10.9%; see [IB) and were re-
trieved considerably later than the valid responses (see[I[C),
supporting the claim that they are affected by more associa-
tive processes.

Considering valid responses, the largest C-OCS trig-
ger cluster, labeled Surfaces, accounts for 23.5% of re-
sponses and contains triggers such as "Door handle," "Eleva-
tor buttons," and "Shopping cart." The second-largest clus-
ter, labeled Sickness (18.5% of responses), contains trig-
gers such as "Coughing/Sneezing," "People without masks,"
and "Corona." The third-largest cluster, labeled Proximity
(16.2%), contains triggers such as "Public transport," "Shak-
ing hands," and "Crowd." The fourth-largest cluster, la-
beled Grime (10.8%), contains triggers such as "Public toi-
lets," "Dirt," and "Body odor." The fifth-largest cluster, la-
beled Cleaning (10.4%), contains triggers such as "Wash-
ing hands," "Showering," and "Cleaning." The sixth-largest
cluster, labeled Places (7.9%), contains triggers such as
"Shopping," "Stores," and "Restaurant." Finally, the seventh-
largest cluster, labeled Food (7.9%), contains triggers such
as "Fruit and vegetables," "Food packaging," and "Eating."

Taken together, our LLM-driven approach successfully
mapped the diverse landscape of C-OCS triggers, reveal-
ing their semantic organization and providing a foundational,
data-driven understanding of the key categories that provoke
C-OCS, which has previously been reliant on anecdotal re-
ports.
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C-OCS trigger moderators. The figure shows the relative frequency of triggers from the 7 trigger categories as a function of

C-OCS symptom severity (a), age (b), and gender (c).

Individual differences in C-OCS trigger importance

Our second goal was to understand individual differences
in C-OCS trigger importance. We analyzed the relative
response frequencies by symptom strength, age, and gen-
der. Symptom strength was determined based on the three
items measuring the OCI-R washing/contamination dimen-
sion. Figure[2]shows the result for the seven valid categories.

Overall, the importance of categories was relatively sta-
ble across the three individual differences variables, as indi-
cated by rank-correlations across levels of » = .91 (symptom
strength), r = .87 (age group), and r = .93 (gender). How-
ever, some notable deviations emerged. Analyzing the re-
sponses from each cluster as a function of all three individual
variables simultaneously, we found that Surfaces was more
prominent among high compared to low-symptom individu-
als, while the opposite was true for Sickness and Grime. Fur-
thermore, Proximity and Places were more prominent among
older as compared to younger adults, whereas the opposite
was true for Grime. No significant differences were observed
for gender.

These findings suggest that while the core C-OCS trigger
categories identified are broadly relevant, their prominence
can exhibit subtle yet potentially meaningful variations re-
lated to symptom severity and age. This nuanced understand-
ing contributes to a more detailed picture of how C-OCS trig-
gers manifest across different segments of the population ex-
periencing these symptoms.

Evaluating the potential of trigger substitution

Our third goal was to evaluate the potential of trigger
substitution as a means to improve therapeutic approaches
within the ERP framework based on semantic similarity.
We reasoned that C-OCS triggers that frequently co-occur
among the triggers of the same person, while receiving dif-
ferent strength scores, represent attractive targets for substi-

tution in ERP. We further reasoned that semantic similarity,
as captured by our LLM, may potentially present a proxy for
identifying substitution candidates.

To analyze the potential for trigger substitution, we first
developed a simulation-based approach to quantify the co-
occurrence propensity of triggers. We simulated ten mil-
lion synthetic respondents under the assumption of trig-
ger independence and then calculated the propensity by z-
standardizing the empirical co-occurrence frequencies using
the synthetic ones. This approach corrects for the effect
of trigger frequency on co-occurrences, producing a cleaner
measure of trigger co-occurrence Goni et al., [2011; Wulff
et al., 2022

Figure [3]A shows the relationship between the trigger co-
occurrence propensity for each trigger pair with a mini-
mum co-occurrence frequency of five and the corresponding
strength delta, calculated as the absolute differences between
the trigger strength scores of the trigger pair. The labels
show pairs that are high in either frequency, co-occurrence
propensity, or strength delta. The two variables show a mild
positive relationship (r = .20), with higher co-occurrences
going hand-in-hand with higher strength deltas. This pat-
tern implies that there exist trigger pairs that frequently
co-occur but do not elicit C-OCS with the same strength.
For instance, "Showering" co-occurred frequently with both
"Cleaning" and "Washing hands" but elicited substantially
smaller strength ratings. Such trigger pairs could represent
effective candidates for substitution in ERP.

To evaluate the potential for using semantic similarity as a
proxy for trigger substitution, we analyzed its connection to
co-occurrence propensity and strength delta. As can be seen
in Figure 3B-C, semantic similarity was positively related to
co-occurrence propensity (r = .35, p < .001) and negatively
related to strength delta (r = —.07, p = .445), implying that
high-similarity triggers are more frequently named by the
same person and are more similar in strength. However, cru-
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Potential for C-OCS substitution.

The figure shows the relationships between semantic trigger similarity, co-occurrence

propensity, and strength delta. Panel a shows the relationship between co-occurrence propensity and trigger strength delta
(difference in trigger strength among pairs). Panels b and ¢ show the relationship of semantic similarity to co-occurrence

propensity and strength delta, respectively.

cially, only the former connection is substantially and sig-
nificantly different from zero. This suggests that semantic
similarity represents a useful proxy to identify triggers that
are conceptually related and thus likely to co-occur, even if
they do not always elicit the same intensity of C-OCS.

All in all, these analyses demonstrate that semantically
similar C-OCS triggers often co-occur within an individ-
ual’s reported triggers, yet can significantly differ in their
reported intensity. This finding highlights the potential of
using semantic similarity as an empirical guide to select and
sequence stimuli in exposure therapy, thereby paving the way
for more nuanced and potentially more effective treatment

strategies aimed at improving extinction generalization for
OCS.

Discussion

Leveraging a large language model (LLM) to ana-
lyze free-text responses about triggers of contamination-
related obsessive-compulsive symptoms (C-OCS), our study
demonstrates that these triggers—often considered highly id-
iosyncratic—can be meaningfully grouped into distinct cat-
egories. Specifically, our LLM-driven mapping and cluster-
ing identified seven primary C-OCS trigger categories: Sur-
faces, Sickness, Proximity, Grime, Cleaning, Places, and
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Food. These categories span various semantic domains and
are linked to different ecological contexts of individuals. Un-
like previous research that often relied on predefined stimuli
rated for intensity (Mataix-Cols et al., 2009), our approach
gathered free-text responses from participants about their
personal triggers, which were then rated for intensity. Our
findings extend descriptive work such as that of Rachman et
al. (Rachman, |[2004), who identified heterogeneous contami-
nation triggers and grouped them broadly. While some of our
empirically identified categories show conceptual overlap
with theirs (e.g., Sickness with diseases/germs, Grime with
dirt/pollution), our study uniquely quantifies their prevalence
and semantic organization based on a large dataset. The valid
trigger categories reported the most frequently in our sample
were Surfaces (23.5%), followed by Sickness (18.5%) and
Proximity (16.2%), highlighting the key areas of concern for
individuals with C-OCS.

Examining individual differences revealed a nuanced pic-
ture regarding the prominence of these trigger categories.
The influence of the severity of the OCS symptoms, for ex-
ample, showed that while the overall importance of the clus-
ter rank was relatively stable, supporting a dimensional ap-
proach to OCS (Abramowitz et al., 2014; Garcia-Soriano et
al., 2011}, some significant deviations emerged. Surfaces
were more prominent for individuals with higher symptom
severity, whereas Sickness and Grime were more prominent
for those with lower severity, suggesting that the salience
of certain trigger categories may shift with symptom inten-
sity. Age-related variations were also notable: triggers re-
lated to Proximity and Places were more prominent among
older adults, while Grime was more so among younger
adults. These age-based differences might reflect genuine
developmental shifts in C-OCS trigger prominence or could
be partially influenced by the data collection period during
the COVID-19 pandemic, which heightened concerns about
public spaces and proximity, particularly for older individu-
als (Andrighetto et al., |2024). In contrast to some existing
literature suggesting gender differences in C-OCS categories
(Bogetto et al., 1999} Labad et al., 2008)), our analysis did not
reveal significant differences in the prominence of the identi-
fied trigger categories between genders. Together, these find-
ings underscore that while core trigger categories are broadly
relevant, their specific importance can vary across different
segments of the population experiencing C-OCS, offering
potential avenues for tailoring therapeutic interventions.

A clinically significant finding is that semantically similar
triggers, which frequently co-occur within an individual’s re-
ported triggers, can differ notably in their perceived intensity.
Our analysis showed a positive relationship between seman-
tic similarity and co-occurrence propensity, but no substan-
tial relationship between semantic similarity and the differ-
ence in trigger strength (strength delta). This suggests that
individuals often report multiple semantically related trig-

gers, but these triggers do not necessarily elicit the same level
of distress. This insight has direct implications for exposure
with response prevention (ERP): if future research confirms a
robust generalization of extinction learning between seman-
tically similar stimuli, as suggested by studies on associative
learning in OCD (Cooper & Dunsmoor, 2021)), then lower in-
tensity triggers could potentially be used during ERP to facil-
itate generalization to related, higher intensity triggers. Such
an approach would potentially enhance treatment tolerability
and reduce dropout rates, as exposure to highly intense trig-
gers is a known barrier to ERP engagement and completion
(Ong et al.,|2016; Ostet al., 2015} Rosa-Alcazar et al., 2008).

The methodological approach employed in this study, par-
ticularly its reliance on open LLM technologies, holds con-
siderable promise for broader applications. The use of fine-
tuned models available through open-source platforms re-
duces barriers to entry and encourages the adaptation of these
powerful tools for various clinical research questions (Hus-
sain et al., [2024; Wulff et al., 2024). The use of LLMs
to systematically analyze and map idiosyncratic, free-text
descriptions of symptom triggers is not limited to C-OCS
(Aeschbach et al., 2025). This data-driven technique could
be readily adapted to explore the trigger landscapes of other
OCD presentations, such as checking compulsions (e.g.,
identifying common fears or behavior excesses), or symme-
try and ordering concerns. Beyond OCD, this methodology
could be invaluable in understanding triggers and expres-
sions of symptoms in other mental health conditions such as
PTSD (characterizing trauma-related signals), anxiety disor-
ders (mapping phobic stimuli or content of worries), or even
depressive disorders (identifying patterns in automatic neg-
ative thoughts). Furthermore, in general medicine, analyz-
ing patient-reported outcomes or qualitative descriptions of
symptoms through LLMs could help in understanding com-
plex, multifaceted conditions where individual experiences
vary widely, such as chronic pain or autoimmune diseases,
thereby fostering a more nuanced, patient-centered approach
to clinical research and practice.

In terms of limitations, study participants were not a fully
representative sample of the Swiss population, having ini-
tially been recruited for a study on stress and behavioral
changes during the COVID-19 pandemic. This might in-
troduce a selection bias towards individuals more attuned to
mental health issues or experiencing higher stress. Data col-
lection during the pandemic may have also influenced the
prominence of certain contamination triggers, particularly
those related to infectious diseases (e.g., the Sickness clus-
ter). Although participants were asked to report triggers be-
yond official hygiene measures, the prevailing context could
have heightened awareness of such triggers. This aligns
with observed increases in contamination-related compulsive
symptoms during that period (Otte et al.,|2025)). Therefore,
while these findings are highly relevant, replication in diverse
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representative samples and in a post-pandemic context would
strengthen their generalizability.

All in all, our LLM-based approach offers a more fine-
grained and data-driven understanding of the semantic land-
scape of C-OCS triggers. This provides crucial insights that
can inform the refinement of treatment strategies, particu-
larly ERP. By moving beyond predefined or purely anecdotal
categorizations to a comprehensive semantic mapping, we
extend current knowledge and enable further research into
the generalization of extinction. This is in line with a re-
cent systematic review on extinction generalization follow-
ing exposure in anxiety disorders, which emphasizes that
clinical progress depends on a more nuanced understanding
of stimulus complexity and the factors driving generaliza-
tion (Kodzaga et al., [2025). Understanding these semantic
relationships is vital for advancing research into the asso-
ciative learning mechanisms that underpin successful OCS
treatment and for guiding the development of more personal-
ized and potentially more effective therapeutic interventions.

Conclusions

We have demonstrated that recent advances in natural lan-
guage processing, specifically large language models, can
make a significant contribution to psychopathological re-
search, particularly in understanding obsessive-compulsive
symptoms. Our analysis revealed that C-OCS triggers, of-
ten perceived as highly idiosyncratic, can be systematically
mapped and grouped into meaningful semantic categories
based on individuals’ free-text descriptions. These findings
not only provide a richer, empirically grounded taxonomy
of C-OCS triggers but also enable further investigation into
their role in associative learning experiments. Ultimately,
this data-driven approach to understanding symptom triggers
paves the way for enhancing the efficacy and personalization
of OCD treatment, and offers a versatile methodology for ex-
ploring similar phenomena across a range of psychological
and medical conditions.

Methods
Design, Setting, and Participants

The study utilized an anonymous online survey to inves-
tigate OCS triggers related to washing and contamination
symptoms. Participation was offered as a follow-up to the
Swiss Corona Stress Study (Survey 4) (Freytag et al., 2022)),
which was conducted between November 16 and 28, 2021,
to assess the COVID-19 pandemic’s impact on mental well-
being in Switzerland. Participants for the Swiss Corona
Stress Study were recruited from all Swiss regions via me-
dia releases from the University of Basel, local newspapers,
radio interviews, and social media. Inclusion criteria for the
Swiss Corona Stress Study were Swiss residency, age over 14
years, and no participation in previous iterations of the study
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(Surveys 1-3) (de Quervain et al.,[2020a, [2020b)). As the sur-
vey was anonymous, formal ethics approval was not deemed
necessary. All participants provided written informed con-
sent prior to participation and received no monetary com-
pensation. From the 11,167 individuals in the Swiss Corona
Stress Study (Survey 4) (Freytag et al., [2022), 3,615 volun-
tarily proceeded to a survey on compulsions and obsessions.
Of these, 1,213 participants (80.6

Procedure

The anonymous online survey was structured in two parts.
The first part comprised the Swiss Corona Stress Study (Sur-
vey 4) (Freytag et al.,[2022), and the second was an optional,
independent survey focusing on compulsions, obsessions,
and triggers within the washing/contamination dimension of
OCS. The first part took approximately 15 minutes to com-
plete, and the second part took about 5 minutes. Participants
accessed the survey via the website www.coronastress.ch,
available in German, French, and Italian. The survey was
implemented using SoSci Survey software (Leiner, 2019)),
which recorded the participation date but not IP addresses
or timestamps. Completion required responses to all items.

Following general study information and informed con-
sent, the Swiss Corona Stress Study collected sociodemo-
graphic data (gender, age, nationality, education, profes-
sion, self-declared psychiatric conditions) and information
on stress and behavioral changes during the pandemic. Upon
completing the first part, participants were invited to con-
tinue with the survey on compulsions and obsessions. These
were defined as: "compulsions and obsessions can be activi-
ties or thoughts that you repeat or think about over and over
again, e.g., washing very often, checking things or counting,
even if you do not want to or if they seem excessive or irra-
tional to you."

First, current obsessive-compulsive symptoms in the
washing/contamination dimension were assessed using three
items from the Obsessive-Compulsive Inventory-Revised
(OCI-R). Second, participants were asked to list their "most
common triggers for intrusive and distressing thoughts about
germs and contamination and/or recurring behaviors or ritu-
als to prevent contamination (e.g. washing, cleaning, show-
ering)" in a free-text format and to indicate the intensity of
distress caused by each trigger. At the study’s conclusion,
participants received automated stress management recom-
mendations based on their responses in the initial survey part
(as part of the Swiss Corona Stress Study, Survey 4). Addi-
tionally, general information on OCS, treatment options, and
contact details for professional support were provided.

Measures

Symptom severity was assessed using the wash-
ing/contamination subscale of the OCI-R (items 5, 11, and
17). Each item was rated on a 5-point scale from 0 (not at
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all) to 4 (extremely). Scores range from O to 12, with higher
scores indicating more severe symptoms. Validated German
(Gonner et al., [2007), French (Zermatten et al., 2006), and
Italian (Marchetti et al., [2010) versions were used. Individ-
ual free-text responses regarding the "most common triggers"
were used to identify C-OCS triggers. To prepare these re-
sponses for analysis, the first author manually translated the
German, French, and Italian entries into English, with the
second author validating these translations. The intensity of
each trigger was determined from participants’ ratings of dis-
tress caused by their individual triggers, on a scale from 0
(none) to 10 (maximum).

Creating the C-OCS trigger map

To create a map of trigger categories, we followed a
multi-step process. First, we embedded the reported C-
OCS triggers using a fine-tuned embedding model (specif-
ically, dwulff/mpnet-cocs on Hugging Face), leveraging
open-source platforms that promote accessibility and repro-
ducibility in model sharing (Hussain et al.,|2024), to capture
their semantic organization. This model was fine-tuned us-
ing 20 thousand ratings generated by Llama-3.3-70b-Instruct
Grattafiori et al., 2024 Llama was instructed as follows: "We
have asked laypeople to name their C-OCD triggers. Your
task is to evaluate on a scale from 0 to 100 whether two re-
spondents named exactly the same trigger. Evaluate this in
the context of contamination OCD. Briefly reason through
your answer. Then return the answer as a number between 0
(fully different) and 100 (fully same). Strictly use the format
Answer=[evaluation]."

Based on this model, C-OCS triggers were then grouped
into semantically cohesive groups. The average embed-
ding of each group was subsequently projected into a two-
dimensional map using the PACMAP dimensionality reduc-
tion algorithm. Each group was labeled using Llama-3.3-
70b-Instruct, using the following prompt: "Your task is to
provide a short label (1 to 3 words) for the following list
of C-OCD trigger responses: List: {trigger_text}. The la-
bel should be highly specific, closely capture the elements in
the list, and should make sense as a trigger without adding
meaning. The best label is often the most frequent element,
potentially shortened. Only return the label!"

Finally, this map was partitioned into twelve clusters using
hierarchical clustering. The number of clusters was selected
manually based on the interpretability of the resulting cluster
solution, aiming to identify meaningful trigger categories.

Measuring C-OCS trigger co-occurrence propensity

To identify trigger co-occurrences that exceed chance lev-
els, we employed a simulation-based approach. Specifically,
we simulated ten million synthetic respondents. These sim-
ulations utilized the inter-participant distribution of response

numbers and overall trigger frequencies, under the assump-
tion that these two distributions were independent. Based on
this simulated data, we determined the likelihoods of trigger
co-occurrences within the responses of the synthetic respon-
dents. This allowed us to establish random expectations (p)
for each pair of triggers. We then used these random expec-
tations to calculate a z-scaled co-occurrence score, applying
a continuity correction for the binomial distribution. The for-
mula used was z., = %, where 7 is the number of ob-
served co-occurrences and N is the total number of possible
pairs given the empirical distribution of response numbers.
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