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Histogram of Obsessions Per User
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Figure S1. Histogram of frequency of users with the number of obsessions that they inputted.
Top histogram shows an overview of all obsessions that were inputted from 0 to 175. Bottom
histogram represents a magnified view of obsessions from 13 to 175, to better show the tail of
the distribution and outliers.
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Obsessional Word Clusters
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Figure S2. Top 7% most frequently inputted obsessional words.

the entirety of the dataset and clustered using k-means with k =

The embedding was trained on
2 clusters. (Note: this is simply

a larger version of Fig. 3a in the main text.) For the equivalent depiction of results for k =3,
please see Fig. 2 in the main text. The font is scaled according to the frequency of occurrence of
each word. For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).
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Figure S3. Top 7% most frequently inputted obsessional words. The embedding was trained on
the entirety of the dataset, and clustered using k-means with k = 4 clusters. (Note: this is simply
a larger version of Fig. 3c.) The font is scaled according to the frequency of occurrence of each
word. For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).
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Figure S4. Top 7% most frequently inputted obsessional words. The embedding was trained on
the entirety of the dataset, and clustered using k-means with k = 5 clusters. (Note: this is simply
a larger version of Fig. 3d.) The font is scaled according to the frequency of occurrence of each
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word. For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).
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Figure S5. Four heuristic methods to determine optimal number of clusters, calculated on the
top 7% most frequently inputted obsessional words. The embedding was trained on the
entirety of the dataset and reduced from 100 dimensions to 2 dimensions. The Elbow method’s
optimal cluster occurs at point with greatest slope change (elbow): k = 3. The Silhouette
method’s optimal cluster is determined by the highest coefficient score: k = 3. The
Calinski-Harabasz method’s optimal cluster is determined by the highest score: k = 3. The
Davies-Bouldin Index’ optimal cluster is determined by lower scores: k = 3.
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Figure S6. Top 7% most frequently inputted obsessional words. The embedding was trained on
all obsessions between March 22, 2018 and August 14, 2019, which represents exactly half of
the dataset and is denoted as “Group 1” in the figure title. The data were clustered using
k-means with k = 2 clusters. The font is scaled according to the frequency of occurrence of each



word. For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).
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Figure S7. Top 7% most frequently inputted obsessional words. The embedding was trained on
all obsessions between August 14, 2019 and July 9, 2020, which represents exactly half of the
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dataset and is denoted as “Group 2” in the figure title. The data were clustered using k-means
with k = 2 clusters. The font is scaled according to the frequency of occurrence of each word.
For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).
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Figure S8. Top 7% most frequently inputted obsessional words. The embedding was trained on
all obsessions between March 22, 2018 and August 14, 2019, which represents exactly half of
the dataset and is denoted as “Group 1” in the figure title. The data were clustered using
k-means with k = 3 clusters. The font is scaled according to the frequency of occurrence of each
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word. For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).
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Figure S9. Top 7% most frequently inputted obsessional words. The embedding was trained on
all obsessions between August 14, 2019 and July 9, 2020, which represents exactly half of the
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dataset and is denoted as “Group 2” in the figure title. The data were clustered using k-means
with k = 3 clusters. The font is scaled according to the frequency of occurrence of each word.
For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).
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Principal Component 2

Split by Date: 03/22/2018 - 08/14/2019 (k = 4)

o
wash e
. Jcantaminate
dirty ®
.
oven .
toilet
F,
stove Hirt
clean bathroom : . i
" Jioor . COntamlnate ‘cuntammatlan
"w.‘_—'JlP_r soop .\[Dr-nft eneils
Jbacteria
_d{)OF touch clothes shower ST
2 s F sk unclean
house hand : stomach
% -{ d " Si Ck drink
00 eat it
¥ yoren (v mouth i tooth
.hE.]I:’ Jpoisan
kitchen® shoe
s cat bug
bed flre. i & coronavirus,
. ; ondd
\lf_;hi' lock T plug, finger , e =t Swallow
apartment * wear spread nife M  rus germ
'f' e foot disease stab i
ace % infect
_ open - o wind dar S
room, . Jwalk ‘pl(k Jvindol Yrunsis Bgathie chemical
put mess Lsteal, crack
A e
home Lar public pul . SHCK  stare .
. shut never o destroy ®
shut unever B 0
soot safe " oo 5 luck, unlock « ,animal s
front SIEEp & ..b ' crask -
o o oay IR oy disgusting
place . e count e aFeE gL 0%"(” o H‘ ] expose 2 ermbarrass e .J.‘-‘oes[
A, i ut o aross = nuciear Iness s -
heck leave turn? *. contact cause dead  Wanger , haunt cancer
Erees: - 2 SR dle alarmy somebody panic, « monster COMPUISIan, oo nant std
tirive, finish whole fake “ugly v Ny,
% amount g accident condition®
) o] bringe « fix . 5 1(\|| grow disorder
night 3 WOrrY colfat o+ tum K .
] JSLake ssacyUE | ¥ contr; ?ék
ong  kee . 2o gl i actiod
order srun - Jof gh. Spelgrrett Step ot qe\rc]' & ber‘le(Sdp ; EL”""‘ disappeint offend
¢ ncomfortabl + fal fi ouble st lie hea .
noleho orta € n‘r I pass respunsub problem dﬁld‘b i ru»ﬁrﬂ' . b|a| awh
mov 0 2 ¥ ids
phone e sef b T'Orge(slve m;]uv eat® ek tElkr;V Jladc Lgna de:e]oP i annoying ) suicidal
T 'numbe: rFDnéydLe stays mort Y 1ar ot depressed schizophrenia
. 1

burden ins
a’ﬂ?\. h(‘” l]].’ i s_l\\ ,pp insane

|3
break certain B%rﬁe‘a"x'éﬁ aoved

: rrible ie i racist
) 1magge obsession pCdOphl[G L
f'ght school 'perfett Cl{éﬂf‘fj}%\?t}‘ :“r‘ Cl'” Sr? 1Y\E!||y[s - cr' 2 her n urder " ibl abyse
feel lgok CQdE@BcPrlaft S rgwu L failure b orriple
time head  , try. e plGEt, memory young o S
new sure end . aglgn® believe  enjoy_ violent + parent Lcommit hisexual
. s‘_ra\g_.tdﬁmﬁm . p' : H—r\ e *.qu # 4 al_-ul&" ppropriat ;,,
slehe i Lol ”Fm of otd c.razy i hate experience denial
know remember carg: enaucnusfll\ LTV resiity E
WI‘Dng . thought . best chol ¥ i emcan i understand ' orientation
H career * negative 2
think say i decisich'™ = Tnterest 9 accept girl sexuality
girlfriend %"« Cintrusive R o
old future rca‘ . upset mental
‘watch®  writ i Sr
e life boyfnend hanmf god lesbian Jemasexual
talk’ s
9 attractive
mljzd- partner <
sl sexual
love
relationship gay
=) =2 =1 0 1 2 3
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Figure S10. Top 7% most frequently inputted obsessional words. The embedding was trained on

all obsessions between March 22, 2018 and August 14, 2019, which represents exactly half of
the dataset and is denoted as “Group 1” in the figure title. The data were clustered using
k-means with k = 4 clusters. The font is scaled according to the frequency of occurrence of each
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word. For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).

Split by Date: 08/14/2019 - 07/09/2020 (k = 4)
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Figure S11. Top 7% most frequently inputted obsessional words. The embedding was trained on
all obsessions between August 14, 2019 and July 9, 2020, which represents exactly half of the
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dataset and is denoted as “Group 2” in the figure title. The data were clustered using k-means
with k = 4 clusters. The font is scaled according to the frequency of occurrence of each word.
For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).
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Split by Date: 03/22/2018 - 08/14/2019 (k = 5)
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Principal Component 1

Figure S12. Top 7% most frequently inputted obsessional words. The embedding was trained on
all obsessions between March 22, 2018 and August 14, 2019, which represents exactly half of
the dataset and is denoted as “Group 1” in the figure title. The data were clustered using
k-means with k = 5 clusters. The font is scaled according to the frequency of occurrence of each
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word. For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).

Split by Date: 08/14/2019 - 07/09/2020 (k = 5)
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Figure S13. Top 7% most frequently inputted obsessional words. The embedding was trained on
all obsessions between August 14, 2019 and July 9, 2020, which represents exactly half of the
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dataset and is denoted as “Group 2” in the figure title. The data were clustered using k-means
with k = 5 clusters. The font is scaled according to the frequency of occurrence of each word.
For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).
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Figure S14. Histogram of Pearson correlation coefficient between obsessions of Group 1 and
obsessions of Group 2 split samples by non-overlapping dates. Two-dimensional embeddings of
the two groups were compared by calculating the distance from a word to all other words on
the graph and done for all words creating a matrix of distances. Matrices for the two groups
were compared using the Pearson correlation coefficient. The majority of correlations were
high, demonstrating high consistency of results across separate time periods.
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Figure S15a. Four heuristic methods on obsessions between 03/22/2018 and 08/14/2019.

Split by Date: 03/22/2018 - 08/14/2019
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Figure S15b. Four heuristic methods on obsessions between 08/14/2019 and 07/09/2020.
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Split by Date: 08/14/2019 - 07/09/2020
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Figure S15. Four heuristic methods to determine optimal number of clusters. Calculated on top
7% most frequently inputted obsessional words and for each split-sample by non-overlapping
date “Group.” The embeddings were trained on respective groups and reduced from 100
dimensions to 2 dimensions. The Elbow method’s optimal cluster for both groups occurs at
point with greatest slope change (elbow): k = 3. The Silhouette method’s optimal cluster for
both groups is determined by the highest coefficient score: k = 3. The Calinski-Harabasz
method’s optimal cluster is determined by the highest score: k = 3. The Davies-Bouldin Index’
optimal cluster is determined by lower scores: k = 3.
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Split by Users: Group 1 (k = 2)
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Principal Component 1

Figure S16. Top 7% most frequently inputted obsessional words. The embedding was trained on
“Group 1” of users, which represents a randomly sampled half of the users. Data were clustered
using k-means with k = 2 clusters. The font is scaled according to the frequency of occurrence of
each word. For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).
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Split by Users: Group 2 (k = 2)
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Figure S17. Top 7% most frequently inputted obsessional words. The embedding was trained on

“Group 2” of users, which represents a randomly sampled half of users. Data were clustered

using k-means with k = 2 clusters. The font is scaled according to the frequency of occurrence of
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each word. For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).

Split by Users: Group 1 (k = 3)
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Figure S18. Top 7% most frequently inputted obsessional words. The embedding was trained on
“Group 1” of users, which represents a randomly sampled half of the users. Data were clustered
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using k-means with k = 3 clusters. The font is scaled according to the frequency of occurrence of
each word. For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).
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Split by Users: Group 2 (k
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Figure S19. Top 7% most frequently inputted obsessional w

0
Principal Component 1

ords. The embedding was trained on

“Group 2” of users, which represents a randomly sampled half of the users. Data were clustered

using k-means with k = 3 clusters. The font is scaled accordi

ng to the frequency of occurrence of

each word. For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).
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Split by Users: Group 1 (k = 4)
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Figure S20. Top 7% most frequently inputted obsessional words. The embedding was trained on
“Group 1” of users, which represents a randomly sampled half of the users. Data were clustered
using k-means with k = 4 clusters. The font is scaled according to the frequency of occurrence of
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each word. For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).
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Split by Users: Group 2 (k = 4)
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Figure S21. Top 7% most frequently inputted obsessional words. The embedding was trained on
“Group 2” of users, which represents a randomly sampled half of the users. Data were clustered
using k-means with k = 4 clusters. The font is scaled according to the frequency of occurrence of
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each word. For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).
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Split by Users: Group 1 (k = 5)
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Figure S22. Top 7% most frequently inputted obsessional words. The embedding was trained on
“Group 1” of users, which represents a randomly sampled half of the users. Data were clustered
using k-means with k = 5 clusters. The font is scaled according to the frequency of occurrence of
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each word. For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).

Split by Users: Group 2 (k = 5)
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Figure S23. Top 7% most frequently inputted obsessional words. The embedding was trained on
“Group 2” of users, which represents a randomly sampled half of the users. Data were clustered
using k-means with k = 5 clusters. The font is scaled according to the frequency of occurrence of
each word. For reference, bolded words are those that also appear in the Yale-Brown
Obsessive-Compulsive Scale Symptom Checklist (YBOCS-SC) (Goodman et al. 1989).
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Histogram of Correlations Between Group 1 Users and Group 2 Users
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Figure S24. Histogram of Pearson correlation coefficient between the split sample of obsessions
of Group 1 of users and obsessions of Group 2 of users. Two-dimensional embeddings of the
two groups were compared by calculating the distance from a word to all other words on the
graph and done for all words creating a matrix of distances. Matrices for the two groups were
compared using the Pearson correlation coefficient. The majority of correlations were high,
demonstrating high consistency of results across two sets of separate, randomly-sampled users.
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Figure S25a. Four heuristic methods on group 1 of users.
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Figure s25b. Four heuristic methods on group 2 of users.
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Figure S25. Four heuristic methods to determine optimal number of clusters. Calculated on the
top 7% most frequently inputted obsessional words and for each “Group” of randomly-sampled
users and their corresponding obsessions. The embeddings were trained on respective groups
and reduced from 100 dimensions to 2 dimensions. The Elbow method’s optimal cluster for
both groups occurs at point with greatest slope change (elbow): k = 3. The Silhouette method’s

optimal cluster for both groups is determined by the highest coefficient score: k = 3. The

Calinski-Harabasz method’s optimal cluster is determined by the highest score: k = 3. The
Davies-Bouldin Index’ optimal cluster is determined by lower scores: k = 3.
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Fig. S26. 3D representation of canonical OCD-relevant words. To depict the semantic

relationships of obsessional words in three dimensions, we performed data reduction of the

100 dimensional space to three dimensions using principal components analysis. As the top 7%
of words that we used for the main analysis would result in an excessive number of overlapping
dots and labels such that they would not be visible, we instead plotted the 35 obsessional
words that frequently occur, clinically. For this, two psychiatrists (AL and JDF) each chose 35
OCD-relevant words out of the entire set of obsessional words that occur frequently based on

their clinical experience. Words that were not in agreement were decided upon by a third

clinician with OCD experience (MM) for a “tie-breaker,” to reach a final consensus.
*Please see the accompanying rotating video.
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