Supplementary Materials

Supplementary Background

Review of Predictors of Fear Extinction

Trait dissociation [1,2], a dissociative clinical subtype of PTSD [2], trait resilience [3,4],
anhedonia symptoms [5—7], and trauma type [8,9] have been found to impact fear acquisition
and to be relevant to PTSD clinical presentation and treatment outcome [3,4,8,10,11]. Similarly,
anxiety sensitivity may impact Pavlovian fear generalization [12] and has been associated with
PTSD [13-18]. Additionally, trait fearfulness [19], age [20], and race [21] have all been found to

be associated with physiological fear responding and with PTSD.

Mirroring research on demographic and psychological characteristics, several clinically-
relevant measures of baseline physiological activity may predict fear extinction. For example,
heart rate variability (HRV) is an index of parasympathetic nervous system activity that may be
lower in individuals with PTSD versus controls [22]. Resting HRV has been found to correlate
with better fear extinction in healthy humans [23,24]. However, this finding was not replicated
by a study using a PTSD sample [25]. It is unclear whether this contrasting finding is best
explained by a lack of relationship between HRV and fear extinction in individuals with trauma
exposure and/or sample variance [25,26]. Heart rate is a measure of sympathetic nervous system
activity, and elevated heart rate has been found to prospectively predict elevated PTSD severity
[27,28]. However, we are not aware of studies examining whether baseline heart rate is
associated with fear extinction in humans. Baseline startle is a measure of reflexive defensive
responding [29] that has been found to predict exposure therapy outcomes in PTSD patients [30].

Further, baseline startle has been found to predict deficient fear extinction in rats [31]. However,
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we are not aware of any studies investigating baseline startle as a potential predictor of fear

extinction in PTSD.

Supplementary Methods

Selecting Clinical and Self-Report Measures

Overview

We selected scales and subscales to include in our primary and post hoc analyses based
on recommendations from the broader statistical literature and theoretical considerations relevant
to our study. Following recommendations from the statistical literature [32—-35], we sought to
reach a compromise between predictive performance, parsimony, and comprehensiveness.
Regarding predictive performance of penalized regression models, one important consideration
is that risk of overfitting increases as the ratio of sample size to number of candidate predictors
decreases (i.e., an increase in the number of predictors can lead to an increase in the risk of
overfitting the model) [32—35]. Thus, inclusion of an excessive number of extraneous predictors
may lead to overfitting and result in poor predictive performance in samples that were not used
to train the algorithm (e.g., the holdout sample in the case of the current study) [32-35].
However, it should also be noted that one strength of penalized regressions is that they are well-
suited to predictive modeling problems involving small sample sizes and a large number of
predictors (i.e., “large p, small n problems”) [32,34,36]. Another important statistical
consideration, related to our univariate regressions, is that an increase in the number of predictors
leads to a stricter Bonferroni correction [37]. Thus, inclusion of extraneous predictors increases
the risk of type-II errors when examining a large set of Bonferroni-adjusted univariate models

[37]. However, a central aim of our study was to examine an array of potential predictors of
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extinction in PTSD. To strike a balance between our aim to include a wide range of predictors
and the need to protect against overfitting, we selected subscales based on theoretical

considerations in relation to our study aims, as described below.

PTSD Symptom Measures

Because the Clinician-Administered PTSD Scale for DSM-5 (CAPS) is the gold-standard
measure of PTSD symptom severity [38], we included CAPS measures of total PTSD symptom
severity score and of each PTSD symptom cluster. Based on the use of fear extinction as a
laboratory model for PTSD symptom remission during treatment [39], we included total CAPS
severity in our study. We also included the four DSM-5 CAPS cluster scores based on evidence
from multiple studies that they are relevant to fear extinction physiology [40—43]. In addition,
FPS in particular has been associated with more severe DSM-IV intrusion symptoms [40,41] and
DSM-IV hyperarousal symptoms [42,43]. In addition, our decision to include all four CAPS
clusters was informed by the lack of clear consensus regarding which PTSD symptom clusters
best predict fear extinction, the lack of prior studies examining the relationship of extinction with
DSM-5 PTSD symptom clusters, and the clear clinical relevance of PTSD symptoms to our

study aims.

In addition to CAPS total and CAPS symptom clusters, we included the total score from
the PTSD Checklist for DSM-5 (PCL-5; [44]) in our primary analyses. Although PCL-5 total
score is highly correlated with CAPS total score, these measures are not perfectly concordant
[45]. Thus, in light of the potential for differences in operationalization of key variables to alter
findings in fear learning research [46—49], we determined that examination of the two most

commonly used measures of PTSD symptoms was germane to the literature. We also included
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PCL-5 based symptom clusters in post hoc analyses motivated by the goal described above of

balancing comprehensiveness with parsimony and statistical considerations.

Trauma Exposure Measures

Given the consistent association of childhood trauma with PTSD and fear learning, we
included the Childhood Trauma Questionnaire (CTQ); [50]). Based on literature indicating that
childhood trauma is a particularly impactful risk factor for PTSD (for reviews, see [S1-54]), we
included the CTQ total score in our study. Further, childhood trauma has been found to
prospectively predict PTSD treatment response [55]. Additionally, excessive fear physiology and
deficient fear extinction may be critical mechanisms linking childhood trauma and PTSD (for
review, see [56]. Moreover, translational literature suggests that differences in the amount of
childhood trauma as well as in qualitatively different types of childhood trauma may
differentially impact fear physiology [8,9]. The CTQ is well-suited to capturing these effects
because it is designed specifically to index both the total exposure as well as the type of exposure
(e.g., neglect versus abuse; emotional versus physical versus sexual trauma) [50]. The 5 CTQ
subscales (emotional abuse, emotional neglect, physical abuse, physical neglect, and sexual
abuse) have been confirmed across multiple factor analytic studies [50,57—60]. Thus, we

included total CTQ score and each of the 5 CTQ subscales in our primary analyses.

We also included the experienced+witnessed score and the experienced score from the
Life Events Checklist (LEC). The LEC is embedded in the CAPS to screen for exposure to
specific potentially traumatic events, using a nominal scale (1 =happened to me, 2 = witnessed fit,
3 =learned about it, 4 = part of my job, 5 =not sure; 6 = does not apply). The LEC is used
clinically to assess whether potentially traumatic events meet Criterion A for PTSD, prior to

conducting the CAPS [61]. Although the LEC was not initially designed as a research tool, it is
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widely used in research and several approaches have been used to calculate a measure of trauma
exposure using LEC in research [62—64]. Following precedent from our lab [63,65], we included
the LEC experienced+witnessed score (i.e., the sum of all events marked with a 1 or a 2) as
indicators of Criterion A trauma exposures associated with PTSD. More broadly, the inclusion of
this metric is supported by evidence that the probability of developing PTSD from direct
exposure (i.e., experienced or witnessed events) is higher than the probability of developing the
disorder from indirect exposure [62]. Based on prior research that LEC directly experienced
events (i.e., the sum of all events marked with a 1) are the most reliably reported and the
strongest predictors of PTSD [64,66], we also included the LEC experienced score in our

analyses.

Dissociation Measures

We included measures of dissociation due to its central importance for understanding
clinical heterogeneity and treatment response within PTSD (for reviews, see [67—70]) and
evidence that it relates to fear learning physiology [1,2,71]. The Dissociative Experiences Scale
[72] is the most commonly used measure for studying dissociation in both non-clinical
populations and psychiatric disorders, including PTSD [73]. A meta-analysis of clinical studies
using the Dissociative Experiences Scale found that, in a comparison of all DSM disorders,
PTSD is the disorder with the second highest mean score on the Dissociative Experiences Scale;
only dissociative disorder had a higher mean score [73]. Further, the Dissociative Experiences
Scale is well suited to our aims because it captures a dimensional continuum of dissociation,
which ranges from normative to pathological dissociative experiences, and has high validity and
reliability in clinical populations including PTSD [72,73]. In addition to the total score, several

factor analytic studies have recommended a 3-factor structure comprising subscales for amnesia,
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absorption, and depersonalization/derealization subscales [74—76]. The
depersonalization/derealization subscale is particularly relevant to PTSD research because this
subscale aligns with the aspects of derealization that are accounted for by the DSM-5
dissociative subtype of PTSD [73]. Thus, there is sufficient evidence and clinical relevance to
support inclusion of Dissociative Experiences Scale total score and subscales in our primary

analyses.

We included Multiscale Dissociation Inventory (MDI; [77]) and its subscales in our study
due to its high relevance to clinically-impairing symptoms in PTSD, but only included it in post
hoc analyses due to a high number of missing participants in the training sample. The MDI was
completed by the most recent 101 participants and was missing for an additional 4 participants in
our training sample. Thus, MDI was missing for 28% of individuals in our training sample (i.e.,
was missing for 28 out of the first 100 participants in our study) and could not be included in our
initial cross-validated predictive models due to excessive missingness [33]. However, to
understand the relationship between dissociation and fear extinction, the Multiscale Dissociation
Inventory (MDI; [77]) may be necessary to examine in conjunction with the Dissociative
Experiences Scale. The MDI is designed to capture clinically-impairing dissociative symptoms
(e.g., “Suddenly realizing that hours had gone by and not knowing what you had been doing
during that time”) [77]. Prior studies in PTSD have found that dissociation, as measured by the
MDI, are related to individual differences in physiology [71] and clinical presentation [78].
Further, MDI total score and several of its subscales have been found to be associated with FPS,
SCR, HR, and HRV during fear acquisition [2]. Thus, following up findings that early extinction
was predicted by DES and its subscales in our main analyses, we performed Supplementary

univariate regression analyses to examine the MDI and its subscales as predictors of early



Supplementary Materials

extinction. All MDI analyses were performed using the subsample of participants for whom MDI

was available (n =97).

Depression Measures

We included the total score on the Beck Depression Inventory—II (BDI; [79]) due to
evidence that depression may impact fear extinction in humans [80,81] and evidence that greater
depression severity is associated with more severe PTSD as well as worse PTSD treatment
outcomes (for meta-analysis, see [82]). Although there is some evidence that
multidimensionality may exist in the BDI, the measure was designed as a unidimensional
measure and several factor analytic studies have found evidence that a single factor model best
fits the data; analyses conducted with subscale scores are not recommended [83—86]. Thus, we

did not include BDI subscale scores.

We included the total score from the Snaith Hamilton Pleasure Scale (SHAPS; [87]) due
to anhedonia’s relevance to PTSD [88] and due to evidence suggesting a link between anhedonia
and fear extinction. Recent studies examining an anhedonia-apprehension scale in
transdiagnostic anxious-depressed youth have used functional magnetic resonance imaging to
show that brain activity during fear extinction learning and recall predicts anhedonia symptoms
[89,90]. Although there is some evidence for a 2-factor structure for SHAPS, no clear consensus
exists regarding a multi-factor approach [91]. Thus, consistent with the fact that SHAPS was

designed as a single measure without subscales [87], we did not include any SHAPS subscales.

Fear and Anxiety Measures

We examined the trait and state subscales of the State-Trait Anxiety Inventory (STAIL;

[92]) due to their relevance to fear learning [20] and PTSD [93,94]. The STAI was designed to
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provide separate measures of trait anxiety (trait subscale) and state anxiety (state subscale), but
was not designed to provide an overall score combining those dimensions [92]. Further, both
state and trait anxiety have been found to be related to fear physiology in some, but not all,
studies (for review see [20]). Moreover, trait anxiety has been found to be positively associated
with PTSD (for review see [93]). Further, greater state anxiety has recently been found to be
positively correlated with PTSD symptoms at baseline and to prospectively predict a steeper

decline in PTSD symptoms over the course of 12 months [94].

We included the total score on the Anxiety Sensitivity Index-3 (ASI; [95]) in our analyses
based on evidence and theory linking anxiety sensitivity to physiological conditioned fear
responding [12,20] and PTSD clinical presentation [13,14]. The ASI was developed to provide a
unidimensional measure of tendency to experience fear due to symptoms of anxiety (“fear of
fear”) [95]. Some, but not all, studies have found an association between fear learning and
anxiety sensitivity (for review, see [20]). Further, a recent study found evidence to suggest that
anxiety sensitivity may moderate the relationship between PTSD symptom severity and
physiological conditioned fear responding [17]. Additionally, anxiety sensitivity has been found
to be associated with PTSD symptom severity [13—15,18,96-98]. Further, anxiety sensitivity and
PTSD severity have been found to reciprocally and prospectively predict one another [97].

Moreover, anxiety sensitivity may play an important role in PTSD treatment outcomes [16,99].

We included the total score on the Fear Survey Schedule-1I (FSS; [100]) due to its
association with fear and PTSD. The FSS was designed as a unidimensional survey to measure
tendency to experience fear in response to various real-world stressors and stimuli [100]. Overall
score on the FSS taps trait fearfulness and has been associated with physiological fear

responding (elevated defensive startle) and with PTSD [19].
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Sleep and Resilience Measures

Based on the clear relevance of sleep to PTSD and fear extinction (as reviewed by [101]),

we included the total score on the Pittsburgh Sleep Quality Index (PSQI; [102]). The PSQI is a 9-
item questionnaire of sleep quality and patterns that was designed to evaluate overall sleep
quality [102]. A recent review of factor analytic studies concluded that “the various PSQI factor
structures for standard sleep assessment in research and clinical settings may need further
validation” [103]. Thus, we did not include any subfactors of PSQI.

We included the total score from the 10 item version of the Connor-Davidson Resilience Scale
(CDRISC; [88]) due to demonstrated relevance of resilience to PTSD treatment as well as
preliminary evidence that resilience may be related to fear acquisition [3,4]. The 10 item version

of the CDRISC is unidimensional and does not have subscales [88].

Supplementary Discussion

Our finding that severity of hyperarousal symptoms (CAPS PTSD Cluster E score) was a
predictor of FPS during early extinction is partially consistent with two prior studies but is
inconsistent with two other prior studies. In line with our finding, a previous study by Galatzer-
Levy et al., (2017) found that a statistically-identified latent subgroup of trauma-exposed adults
who had elevated FPS to the CS+ during early extinction also had elevated DSM-IV hyperarousal
symptoms [42]. Recently, Richards et al. (2022) found that higher FPS across both conditioned
stimuli (CS+ and CS- combined) during early extinction was associated with elevated DSM-1V
hyperarousal symptoms [43]. However, in contrast with our finding, two prior studies found that
DSM-1V intrusion symptoms, but not DSM-IV hyperarousal symptoms, were associated with FPS
to the CS+ during early extinction [40,41]. One possible explanation for these inconsistent findings

is that these prior studies used different measures of PTSD symptoms. Specifically, our study and
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both prior studies that found an association of early extinction with PTSD hyperarousal symptoms
[42,43] used a clinician-administered interview (CAPS for DSM-IV in the case of the other two
studies or CAPS for DSM-5 in the case of our study). In contrast, the prior studies finding an
association with intrusion symptoms used a self-report measure (i.e., the PSS; [40,41]). Thus, we
used a post hoc analysis to explore the association of PTSD symptom clusters with early extinction
using a self-report measure that was available in our dataset, the PCL-5. In this study, we found
that the finding of an association of early extinction with PTSD hyperarousal symptoms (and no
other symptom clusters) was consistent across the two types of PTSD measures. Thus, to our
knowledge, this study is the first to demonstrate robustness of an association of PTSD hyperarousal
symptom severity with early extinction across clinician-administered and self-reported PTSD
measures. This novel finding is noteworthy in light of a recent study showing that fear learning
findings in PTSD samples may depend partially on how constructs of interest are measured [47].
However, given that the PSS was not available in our dataset, we cannot rule out that inconsistent

findings between prior studies may have been related to the use of PSS in two prior studies [40,41].
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Tables and Figures
Table S1.

Beta weights and p-values derived from univariate regressions for predictors of early extinction
that were A) significant at the Bonferroni corrected p-value threshold of p < 0.00098, B)
significant at the traditional threshold for nominal significance of p < 0.05, and C) non-
significant

A) Bonferroni Significant Predictors (p < 0.001)

Variable B P
FPS to the CS+ during block 3 of Acquisition 0.011 [<0.00001
FPS to the CS- during block 3 of Acquisition 0.013 < 0.00001
FPS to the CS+ during block 2 of Acquisition 0.008 |<0.00001
FPS to the CS- during block 2 of Acquisition 0.010 [<0.00001
Dark-Enhanced Startle 0014 [<0.00001
FPS to the CS+ during block 1 of Acquisition 0.007 | 0.00001
Baseline Startle 0.004 | 0.00044

B) Nominally Significant Predictors (p < 0.05)

Variable B p
Pittsburgh Sleep Quality Index total score 0.077 | 0.00158
Dissociative Experiences Scale total score 0.026 | 0-00237

Absorption and Imaginative subscale score of the Dissociative Experiences Scale 0.018 | 0.00252

Depersonalization and Derealization subscale of the Dissociative Experiences

Scale 0.019 | 0.00465
Trait Anxiety score of the State-Trait Anxiety Inventory 0.022 | 0.00836
FPS to the CS- during block 1 of Acquisition 0.004 | 0.00959
Cluster E score from the Clinician-Administered PTSD Scale for DSM-5 0.060 | 0-01200
Female Sex 0455 | 0.03130
Beck Depression Inventory total score 0.018 0.04270

C) Non-Significant Predictors (p > 0.05)
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0.008

Variable B )

Emotional Abuse subscale score from the Childhood Trauma Questionnaire 0.030 0.05830
Emotional Neglect subscale score from the Childhood Trauma Questionnaire 0.030 | 0.08720
Heart Rate during Acquisition 0.013 0.09960
SCR Difference score (CS+ - CS-) during block 1 of Acquisition 0.592 | 0.10200
Amnesia subscale score of the Dissociative Experiences Scale 0.020 | 0.12500
Heart Rate during Light blocks of Dark-Enhanced Startle 0.011 0.14300
SCR Difference score (CS+ - CS-) during block 3 of Acquisition 0.795 0.15000
Connor-Davidson Resilience Scale total score -0.018 | 0-15700
Heart Rate during Dark blocks of Dark-Enhanced Startle 0.011 0.17300
Clinician-Administered PTSD Scale for DSM-5 total score 0.011 0.19100
Respiratory Sinus Arrhythmia during Baseline 0.100 | 0.19200
Anxiety Sensitivity Index Total Score 0.009 | 0.19800
Childhood Trauma Questionnaire total score 0.006 0.21700
Age -0.013 0.25300
Cluster C score from the Clinician-Administered PTSD Scale for DSM-5 -0.057 | 0.27100
Heart Rate during Baseline 0.008 | 0-30000
Snaith—Hamilton Pleasure Scale total score 0.013 0.31300
PTSD Checklist for DSM-5 Total Score 0.006 | 0.34600
Cluster B score from the Clinician-Administered PTSD Scale for DSM-5 0.023 | 0.43100
Fear Survey Schedule total score 0.002 | 0.43900
Ethnicity (White) -0.153 | 0.45500
Cluster D score from the Clinician-Administered PTSD Scale for DSM-5 0.013 0.45900
Heart Rate during Dark-Enhanced Startle -0.030 | 0.50300
SCR Difference score (CS+ - CS-) during block 2 of Acquisition 0324 | 0.54000
Sexual Abuse subscale score from the Childhood Trauma Questionnaire 0.007 0.60600
Physical Abuse subscale score from the Childhood Trauma Questionnaire 0.65000
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Life Events Checklist Experienced+Witnessed -0.005 | 0.66800
Respiratory Sinus Arrhythmia during Light blocks of Dark-Enhanced Startle 0019 | 0.79600
Physical Neglect subscale score of the Childhood Trauma Questionnaire -0.005 | 0-80700
Respiratory Sinus Arrhythmia during Dark blocks of Dark-Enhanced Startle 0.015 0.83700
State Anxiety score of the State-Trait Anxiety Inventory 0.002 | 0.84100
Respiratory Sinus Arrhythmia during Acquisition 0.013 0.87400
Respiratory Sinus Arrhythmia during Dark-Enhanced Startle -0.029 | 0.88100
Life Events Checklist Experienced 0.006 | 0-88800

Note. B = standardized regression coefficient; p = p-value
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Table S2.

Beta weights, standard errors, t-statistics, and p-values derived from multivariate regressions
performed in the whole sample for predictors of early extinction that were identified using: A)
cross-validated Lasso and B) cross-validated Elastic Net Regression

A

Variable B SE P
Dark-Enhanced Startle 0.011 0.003 4.151 0.00009 **x*
D§perspngllzat10n gnd Derealization subscale of the 0.001 0.007 2938 0.00442 **
Dissociative Experiences Scale
FPS to the CS+ during block 3 of Acquisition 0.005 0.002 2.644 0.01001 *
Cluster E score from the Clinician-Administered %
PTSD Scale for DSM-5 0.064 0.025 2.559 0.01257
FPS to the CS+ during block 1 of Acquisition 0.002 0.001 1.814 0.07380
Respiratory Sinus Arrhythmia during Baseline 0.100 0.055 1.799 0.07619
FPS to the CS- during block 2 of Acquisition 0.003 0.002 1.529 0.13069
Anxiety Sensitivity Index Total Score -0.011 0.007 -1.526 0.13129
Cluster C score from the Clinician-Administered
PTSD Scale for DSM-5 -0.067 0.048 -1.416 0.16097
Physical Negle;ct subscale score of the Childhood 0.027 0.02 _1.404 0.16460
Trauma Questionnaire
FPS to the CS+ during block 2 of Acquisition 0.002 0.002 1.333 0.18678
FPS to the CS- during block 3 of Acquisition 0.002 0.002 0.915 0.36321
Female Sex 0.11 0.171 0.645 0.52068
Pittsburgh Sleep Quality Index total score 0.008 0.026 0.316 0.75262

3 egressic
Variable B SE p
Dark-Enhanced Startle 0.013 0.003 4.637 0.00002 ***
Ds:pers‘on‘ahzatlon gnd Derealization subscale of the 0.034 0.012 2801 0.00654 **
Dissociative Experiences Scale
Cluster E score from the Clinician-Administered %
PTSD Scale for DSM-5 0.07 0.027 2.569 0.01279
Physical Negle;ct subscale score of the Childhood 0.062 0.024 555 0.01345 *
Trauma Questionnaire
FPS to the CS+ during block 1 of Acquisition 0.004 0.002 2.333 0.02316 *
Baseline Startle 0.003 0.001 2.155 0.03536 *
PTSD Checklist for DSM-5 Total Score -0.014 0.007 -2.029 0.04701 *
FPS to the CS- during block 2 of Acquisition 0.004 0.002 1.853 0.06897
Respiratory Sinus Arrhythmia during Baseline 0.138 0.075 1.85 0.06934
FPS to the CS+ during block 3 of Acquisition 0.003 0.002 1.365 0.17756
Anxiety Sensitivity Index Total Score -0.011 0.008 -1.361 0.17879
Emotional Neglect subscale score from the Childhood 0.027 0.022 1212 0.23032
Trauma Questionnaire
Dissociative Experiences Scale total score -0.017 0.015 -1.169 0.24702
Ethnicity (White) -0.19 0.178 -1.064 0.29188




Supplementary Materials

Emotional Abuse subscale score from the Childhood

PTSD Scale for DSM-5

. . 0.019 0.02 0.949 0.34647
Trauma Questionnaire
FPS to the CS+ during block 2 of Acquisition 0.002 0.002 0.833 0.40805
Female Sex -0.151 0.199 -0.76 0.4506
Pittsburgh Sleep Quality Index total score 0.018 0.029 0.637 0.5268
Heart Rate during Dark-Enhanced Startle -0.021 0.041 -0.502 0.61745
FPS to the CS- during block 3 of Acquisition -0.001 0.003 -0.501 0.61808
Life Events Checklist Experienced + Witnessed -0.005 0.01 -0.482 0.63178
Heart Rate during Acquisition 0.002 0.008 0.26 0.79588
Cluster C score from the Clinician-Administered ~0.008 0.051 -0.159 0.87439

Note. Significance codes: 0 “***> 0.001 “**’ 0.01 **> 0.05 <> 0.1 ** 1
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Table S3.

Beta weights and p- values derived from univariate regressions for predictors of late extinction
that were A) significant at the Bonferroni corrected p-value threshold of p < 0.00098, B)
significant at the traditional threshold for nominal significance of p < 0.05, and C) non-
significant

A) Bonferroni Significant Predictors (p < 0.001)

Variable B )
Baseline Startle 0.005 ([<0.00001
FPS to the CS- during block 3 of Acquisition 0.010 < 0.00001
FPS to the CS+ during block 2 of Acquisition 0.006 | 0-00024
FPS to the CS- during block 2 of Acquisition 0.006 | 0-00075

B) Nominally Significant Predictors (p < 0.05)

Variable B )

FPS to the CS+ during block 3 of Acquisition 0.005 | 0.00228
FPS to the CS- during block 1 of Acquisition 0.004 | 0.00547
Cluster C score from the Clinician-Administered -0.131 0.01040
Dark-Enhanced Startle 0.007 | 0.02330
Physical Neglect subscale score from the Childhood Trauma Questionnaire -0.049 | 0.02910
Variable B P

Cluster B score from the Clinician-Administered PTSD Scale for DSM-5 -0.054 | 0.06150
Pittsburgh Sleep Quality Index total score 0.040 | 0.10700

Absorption and Imaginative subscale score of the Dissociative Experiences Scale 0.010 | 0.11100

Snaith—Hamilton Pleasure Scale total score 0.020 | 0.13800
Beck Depression Inventory total score 0.013 | 0.14000
SCR Difference score (CS+ - CS-) during block 1 of Acquisition 0.523 | 0.14200
FPS to the CS+ during block 1 of Acquisition 0.002 | 0.14300

SCR Difference score (CS+ - CS-) during block 2 of Acquisition 0.749 | 0.14600
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-0.004

Respiratory Sinus Arrhythmia during Dark-Enhanced Startle -0282 | 0.15500
Trait Anxiety score of the State-Trait Anxiety Inventory 0012 | 0.16700
Physical Abuse subscale score from the Childhood Trauma Questionnaire 20024 | 0.19400
Dissociative Experiences Scale total score 0.011 0.22100
SCR Difference score (CS+ - CS-) during block 3 of Acquisition 0.639 | 0.23700
Fear Survey Schedule total score -0.003 0.24800
Anxiety Sensitivity Index Total Score 0.008 0.25900
Life Events Checklist Experienced + Witnessed -0.012 | 0.27000
Childhood Trauma Questionnaire total score -0.005 | 0-29100
Cluster E score from the Clinician-Administered PTSD Scale for DSM-5 0.026 | 0.29300
Ethnicity (White) 0.197 | 0.33700
Connor-Davidson Resilience Scale total score -0.012 | 0.35100
Respiratory Sinus Arrhythmia during Acquisition 0076 | 037300
Heart Rate during Baseline -0.007 | 0-38300
Heart Rate during Acquisition -0.007 | 0.40600
Emotional Neglect subscale score from the Childhood Trauma Questionnaire -0.014 | 0.43800
Life Events Checklist Experienced -0.035 | 0.43900
Respiratory Sinus Arrhythmia during Light blocks of Dark-Enhanced Startle 0.049 | 0.50800
Heart Rate during Dark-Enhanced Startle 0.029 | 0.53600
Female Sex 0.135 0.53800
Heart Rate during Light blocks of Dark-Enhanced Startle -0.005 | 0.54000
Respiratory Sinus Arrhythmia during Baseline 0.042 | 0.59800
Heart Rate during Dark blocks of Dark-Enhanced Startle -0.004 | 0.61000
g)eplersonalization and Derealization subscale of the Dissociative Experiences 0.003 0.62400
cale
Age 0.005 | 0.62500
Clinician-Administered PTSD Scale for DSM-5 total score 0.63100
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State Anxiety score of the State-Trait Anxiety Inventory -0.004 | 0.67000
Sexual Abuse subscale score from the Childhood Trauma Questionnaire -0.004 | 0.78400
Cluster D score from the Clinician-Administered PTSD Scale for DSM-5 0.005 | 0.79600
Amnesia subscale score of the Dissociative Experiences Scale 0.003 0.84300
Respiratory Sinus Arrhythmia during Dark blocks of Dark-Enhanced Startle 0.010 | 0-89300
Emotional Abuse subscale score from the Childhood Trauma Questionnaire 0.001 0.95000
PTSD Checklist for DSM-5 Total Score 0.000 | 0-96900

Note. B = standardized regression coefficient; p = p-value
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Table S4.

Beta weights, standard errors, t-statistics, and p-values derived from multivariate regressions
performed in the whole sample for predictors of late extinction that were identified using: A)
cross-validated Lasso and B) cross-validated Elastic Net Regression

A

Variable B SE P

Baseline Startle 0.003 0.001 2.770 0.00708 **

FPS to the CS+ during block 2 of Acquisition 0.004 0.001 2.394 0.01918 *

FPS to the CS- during block 3 of Acquisition 0.005 0.003 1.812 0.07410.

Physical Neglect subscale score of the Childhood

Trauma Questionnaire -0.048 0.027 -1.750 0.08419 .

Cluster B score from the Clinician-Administered

PTSD Scale for DSM-5 -0.053 0.032 -1.645 0.10421

Respiratory Sinus Arrhythmia during Dark-Enhanced

Startle -0.276 0.185 -1.493 0.13964

FPS to the CS- during block 1 of Acquisition 0.002 0.001 1.489 0.14072

SCR Difference score (CS+ - CS-) during block 2 of

Acquisition 0.779 0.531 1.469 0.14619

Dark-Enhanced Startle 0.004 0.003 1.353 0.18004

Beck Depression Inventory total score 0.013 0.012 1.067 0.28946

Pittsburgh Sleep Quality Index total score 0.027 0.031 0.884 0.37964

Life Events Checklist Experienced + Witnessed -0.006 0.011 -0.555 0.58088

Cluster C score from the Clinician-Administered

PTSD Scale for DSM-5 -0.030 0.059 -0.521 0.60414

Emotional Neglect subscale score from the Childhood

Trauma Questionnaire 0.005 0.022 0.223 0.82447
3 Regressio

Variable B SE p

Baseline Startle 0.003 0.001 2.824 0.00666 **

FPS to the CS- during block 3 of Acquisition 0.009 0.003 2.736 0.00845 **

Age 0.033 0.015 2.198 0.03231 *

Cluster C score from the Clinician-Administered

PTSD Scale for DSM-5 -0.179 0.084 -2.125 0.03831 *

Cluster E score from the Clinician-Administered

PTSD Scale for DSM-5 0.072 0.034 2.107 0.03985 *

FPS to the CS+ during block 3 of Acquisition -0.004 0.002 -1.674 0.10001

Beck Depression Inventory total score 0.020 0.014 1.406 0.16556

FPS to the CS+ during block 2 of Acquisition 0.003 0.002 1.211 0.23122

Life Events Checklist Experienced + Witnessed -0.015 0.012 -1.208 0.23230

FPS to the CS- during block 2 of Acquisition 0.004 0.004 1.159 0.25154

Physical Neglect subscale score of the Childhood

Trauma Questionnaire -0.038 0.035 -1.063 0.29253

SCR Difference score (CS+ - CS-) during block 2 of

Acquisition 0.722 0.693 1.041 0.30269
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FPS to the CS- during block 1 of Acquisition 0.002 0.002 0.946 0.34866
Heart Rate during Acquisition -0.008 0.009 -0.901 0.37145
Ethnicity (White) 0.183 0.251 0.728 0.46953
Childhood Trauma Questionnaire total score 0.006 0.010 0.626 0.53371
Pittsburgh Sleep Quality Index total score -0.022 0.038 -0.595 0.55434
Respiratory Sinus Arrhythmia during Dark-Enhanced

Startle -0.115 0.242 -0.474 0.63739
Emotional Neglect subscale score from the Childhood

Trauma Questionnaire -0.010 0.032 -0.333 0.74060
Fear Survey Schedule total score -0.001 0.003 -0.286 0.77600
Dark-Enhanced Startle 0.001 0.004 0.217 0.82886
Cluster B score from the Clinician-Administered

PTSD Scale for DSM-5 -0.004 0.038 -0.098 0.92243

Note. Significance codes: 0 “**** 0.001 “*** 0.01 “** 0.05 > 0.1 °’ 1
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Supplementary Figure S1A
Distribution of FPS in the whole sample during early extinction

A) Outcome Distribution FPS Early Extinction in the Full Sample
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Supplementary Figure S1B
Distribution of FPS in the training sample during early extinction

B) Outcome Distribution FPS Early Extinction in the Training Sample
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Supplementary Figure S1C
Distribution of FPS in the holdout sample during early extinction

C) Outcome Distribution FPS Early Extinction in the Holdout Sample
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Supplementary Figure S2A
Distribution of FPS in the whole sample during late extinction.

A) Outcome Distribution FPS Late Extinction in the Full Sample

Note. Each dot represents one participant
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Supplementary Figure S2B
Distribution of FPS in the training sample during late extinction.

B) Outcome Distribution FPS Late Extinction in the Training Sample
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Supplementary Figure S2C

Distribution of FPS in the holdout sample during late extinction.

C) Outcome Distribution FPS Late Extinction in the Holdout Sample
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Supplementary Figure S3.

Heat Map Showing Magnitude of Regression Coefficients and Rank Importance of Predictor
Variables for Models Predicting Fear Potentiated Startle During Early Extinction
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Note. Each cell in column 1 represents one univariate regression model tested in the full sample.
For columns 2-5, each column represents the results of one multivariate model trained in the
training sample. The numbers in the cells display the beta weight given to each predictor within
each model.
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Supplementary Figure S4.

Heat Map Showing Size of Regression Coefficients and Rank Importance of Predictor Variables
for Models Predicting Fear Potentiated Startle During Late Extinction
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Note. Each cell in column 1 represents one univariate regression model tested in the full sample.
For columns 2-5, each column represents the results of one multivariate model trained in the
training sample. The numbers in the cells display the beta weight given to each predictor within
each model.
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