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Abstract

Low perceived distress tolerance (DT), a trait-like individual difference factor reflecting one’s
perceived ability to withstand aversive affective states, has been linked with current internalizing
and substance use disorders (SUD). However, perceived DT has not been systematically evaluated
as a familial, transdiagnostic vu/nerability factor for internalizing and SUDs. The current study
tested whether perceived DT runs in families and whether it is reduced among individuals with vs.
without remitted internalizing/SUD psychopathology. Perceived DT and internalizing/SUD
disorders were measured in 638 individuals (nested within 256 families). Analyses also adjusted
for the effects of neuroticism to test whether DT was a specific vulnerability factor independent of
temperamental negative affect. Analyses revealed that perceived DT was lower in individuals with
remitted distress (i.e., major depression, generalized anxiety disorder, post-traumatic stress
disorder) but not fear disorders (i.e., panic disorder, social anxiety disorder, specific phobia,
obsessive-compulsive spectrum disorders) relative to healthy controls, and the effect of distress-
misery disorder history remained significant when adjusting for neuroticism. Perceived DT was
not significantly different among individuals with vs. without a remitted SUD disorder. There were
no effects for comorbid SUD and distress-misery disorders. Finally, perceived DT was also
significantly correlated within families, suggesting that it runs in families. Overall, results suggest
that independent of neuroticism, low perceived DT is a familial vulnerability for distress (but not
fear or substance use) disorders.
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Introduction

Internalizing (i.e., depression, anxiety, obsessive-compulsive [OC]-spectrum, and eating
disorders; see Kotov et al., 2017, 2018 for placement of OC and eating disorders in
internalizing spectrum) and substance use disorders (SUDs) are costly, co-occur at high
rates, and cause substantial disability (Compton et al., 2007; Conway et al., 2006;
Lewinsohn et al., 2004; Grant et al., 2005; Lai et al., 2015). The high rates of co-morbidity
among internalizing and SUDs are explained in part by common genetic and environmental
risk between internalizing and externalizing disorders (e.g., Pesenti-Gritti et al., 2008),
which suggests the presence of common vulnerabilities that cut across these disorders.
Identification of transdiagnostic vulnerabilities is therefore vital for our understanding of the
etiology of internalizing/SUDs, co-morbidity within and across internalizing/SUDs, and
internalizing/SUD treatment response (Shankman & Gorka, 2015).

Impaired regulation of negative affect and excessive reliance upon avoidance behavior is a
common feature of both internalizing (Wilamowska et al., 2010) and SUDs (Baker et al.,
2004), suggesting that individual differences in the capacity to withstand negative emotional
states (i.e., distress tolerance) may confer risk for both internalizing and SUDs. Distress
tolerance (DT) is typically conceptualized as a trait-like individual difference variable
reflecting the actual or perceived capacity to tolerate negative emotional states (Leyro et al.,
2010). Indeed, moderate temporal stability has been reported for behavioral and self-report
measures of DT (Cummings et al., 2013; Kiselica et al., 2014). Self-report measures asses an
individuals’ perceived capacity to tolerate emotional distress in general, whereas behavioral
measures often operationalize DT as the quit latency on a distressing laboratory task
(McHugh & Otto, 2011). Behavioral and self-report measures of DT are not typically
correlated (e.g., Kiselica et al., 2015; McHugh et al., 2011), suggesting that they are
assessing largely distinct constructs. For example, self-report measures of DT have been
associated with internalizing and SUD diagnoses as well as symptom severity (e.g., Allan et
al., 2015, Macatee et al., 2018), whereas behavioral measures have been linked with
treatment-relevant behaviors in SUD populations (e.g., early lapse, treatment dropout,
abstinence duration; Abrantes et al., 2008; Daughters et al., 2005; Reese et al., 2019; Strong
et al., 2012) but less consistently with psychopathology/symptom severity (e.g., Ellis et al.,
2013; Kiselica et al., 2015; Marshall-Berenz et al., 2010). Thus, given perceived DT’s trait-
like nature and consistent associations with internalizing and SUDs, perceived DT may be a
vulnerability factor for certain psychopathologies.

Theoretical conceptualization of DT as a vulnerability largely began with the cognitive-
behavioral conceptualization and treatment of borderline personality disorder (Linehan,
1993). In this model, poor perceived DT is thought to arise from the combination of a
biologically-based propensity for heightened negative emotional reactivity/delayed recovery
with an emaotionally-invalidating environment, ultimately resulting in the secondary negative
appraisals of distress and attendant amplified avoidance urges characteristic of low perceived
DT. This conceptualization suggests that perceived DT should run in families, potentially via
heritability of a neurotic temperament (i.e., low threshold for and delayed recovery from
negative emotional experience) and/or a shared emotionally-invalidating home environment,
but the theorized familial nature of perceived DT has never been empirically tested. This is a
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significant limitation given its importance to a prominent theoretical conceptualization of the
DT construct (Linehan, 1993), its implications for risk detection and preventive
interventions, and its role as a criterion for determining whether an individual difference
variable acts as a vuinerability for psychopathology (Zubin & Spring, 1977).

To determine if an individual difference variable is a vulnerability for a disorder, Zubin and
Spring (1977) proposed that the vulnerability should be present (1) before, (2) during, and
(3) after an episode of the disorder, and (4) the vulnerability should be familial (i.e.,
correlated within families) (see Kraemer et al., 1997 for a similar, but slightly different
model without an explicit focus on familial vulnerabilities). It is important to note that these
criteria only require that the vulnerability demonstrate relative between-subject stability over
time, but allow for within-subject fluctuation (e.g., due to disorder onset/remission,
treatment or pathoplastic factors; Ormel et al., 2004). Interestingly, among these four
criteria, most studies have only examined whether DT is present during an episode of
psychopathology (i.e., in those with a current diagnosis). Low perceived DT has been
associated with the presence of multiple (if not all) internalizing disorders as well as
increased symptom severity across these disorders (Allan et al., 2015; Macatee et al., 2015;
Vujanovic et al., 2017).

Low perceived DT has also been prospectively associated with maintenance/increases in
anxiety symptoms over one-month in non-clinical, undergraduate samples (Cougle et al.,
2011; Macatee et al., 2015). However, these naturalistic studies used unselected,
undergraduate samples and only followed participants for one-month, making it difficult to
conclude that low DT preceded symptom development (i.e., Zubin and Spring [1997] criteria
1) given that the sampling approach did not explicitly exclude individuals with current or
remitted psychopathology. Multiple treatment studies have found that improvement in DT
and reduction in internalizing symptoms during treatment covary over time (Banducci et al.,
2017; Boffa et al., 2018; McHugh et al., 2014), though only one of these studies assessed
whether DT changed priorto symptoms changing (Boffa et al., 2018). Overall, the
limitations of these longitudinal studies make it difficult to know if DT is better
conceptualized as a state characteristic, malleable maintenance factor, or a trait-like
vulnerability for internalizing psychopathology.

Although extant data indicate that low perceived DT is associated with internalizing
disorders broadly, some data suggest that it may relate to certain internalizing disorders
more than others. Numerous investigations of the phenotypic and genotypic structure of
internalizing disorders have shown that the conditions cluster into two correlated, but
separable factors: fear (e.g., panic disorder, specific phobia, social phobia, OC-spectrum)
and distress-misery disorders (e.g., GAD, MDD, PTSD; Kendler et al., 2003; Krueger, 1999;
Seeley et al., 2011; Shankman & Klein, 2003; Watson, 2005; Slade & Watson, 2006).
Interestingly, studies have shown more robust associations between DT and distress-misery
relative to fear disorders (Keough et al., 2010; Laposa et al., 2015; Macatee et al., 2016;
Michel et al., 2016; Norr et al., 2013), though other work has shown that unique associations
between perceived DT and fear disorders remain significant when controlling for co-
occurring distress-misery psychopathology (e.g., Allan et al., 2015). Thus, whether
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perceived DT is more of a vulnerability factor (rather than just a characteristic) for distress-
misery or fear disorders remains an open question.

Low perceived DT may not be specific to internalizing disorders as it has also been linked
with current SUD diagnoses and SUD symptom severity (Allan et al., 2015; Macatee et al.,
2018; Ozdel & Ekinci, 2014), though null associations have also been reported (Kiselica et
al., 2015). Low perceived DT has also been prospectively associated with greater cannabis
use during a self-guided quit attempt (Hasan et al., 2015) and increases in alcohol problems
across a six-month period (Simons & Gaher, 2005). Further, low perceived DT and related
phenomena (i.e., low confidence in ability to not use substances when distressed) have been
linked to greater alcohol (Berking et al., 2011) and cannabis (Gullo et al., 2017)
consumption following psychosocial treatment. Thus, as with internalizing disorders, extant
cross-sectional, prospective, and treatment outcome data suggest that low perceived DT is a
marker of current substance use problem severity and possibly a vulnerability factor for the
course of substance use disorders. However, the absence of data on perceived DT among
healthy individuals prior to SUD onset or among individuals with remitted SUDs precludes
conclusions about its possible status as a vulnerability factor for SUDs.

Given the high co-morbidity among internalizing and SUDs (e.g., Compton et al., 2007), it
is plausible that perceived DT is lowest among individuals with co-morbid internalizing and
SUDs. However, little research has been conducted on the unique effects of internalizing and
SUDs on perceived DT. Ozdel and Ekinci (2014) found that, relative to healthy controls,
patients with current co-morbid SUD and internalizing disorders as well as those who only
have a current SUD had significantly lower perceived DT, and the co-morbid group reported
significantly lower perceived DT than the SUD-only group. These studies did not have an
internalizing disorder only group — thus, leaving open the possibility that low perceived DT
is primarily associated with internalizing disorders rather than co-occurrence of internalizing
and SUDs specifically. In sum, at present the nature of the relationship between perceived
DT and internalizing/SUD co-morbidity is unclear.

Taken together, the extant cross-sectional, prospective, and treatment outcome data suggest
that low perceived DT is relevant to current internalizing (and perhaps more robustly for
distress-misery relative to fear disorders) as well as SUD symptom expression. The aim of
the present study is to test two criteria of familial vulnerability factors outlined by Zubin and
Spring (1977). First, levels of perceived DT in adults with remitted internalizing and SUD
psychopathology were compared to those in healthy controls. It was hypothesized that DT
would be lower in the remitted compared to the healthy sample, consistent with DT as a
vulnerability factor. Further, within the remitted internalizing group, it was hypothesized that
those with remitted distress-misery disorders would differ more from healthy controls than
those with remitted fear disorders will. Second, perceived DT was compared within first-
degree relatives across 256 families to determine if DT is familial. In line with the
expectation that perceived DT is a vulnerability factor, it was hypothesized that perceived
DT would be significantly correlated within families. Finally, given the conceptual/empirical
overlap between DT and neuroticism (Kiselica et al., 2015; Leyro et al., 2010) as well as
evidence that neuroticism is a familial vulnerability for internalizing psychopathology
(Hettema et al., 2006; Klein et al, 2009), the present study examined whether these
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associations are present after adjusting for the effects of neuroticism. Adjusting for
neuroticism also tests that the effects on psychopathology are due to the perceived
tolerability of negative affect rather than just the frequency/intensity of negative affect.

A sample of 638 adults (mean age = 28.57 [SD = 12.41], 62.8% Female) with complete
diagnostic and self-reported DT information were taken from a larger study examining
familial neurobiological processes across a range of internalizing and externalizing
diagnoses (see Weinberg et al., 2015; Gorka et al., 2016 for additional details). Participants
were nested within 256 families and included 215 sibling pairs as well as the siblings’ other
first-degree biological relatives who agreed to participate in the study. The sample included
healthy controls (33.6% with no lifetime history of psychopathology) as well as individuals
with a wide range of psychopathologies. A Research Domain Criteria (RDoC) approach was
taken to participant recruitment such that recruitment screening was agnostic to Diagnostic
and Statistical Manual of Mental Disorders (DSM) diagnostic categories (beyond the
exclusion criteria listed below). However, participants with elevated negative affect were
oversampled to ensure that the sample was clinically relevant. Specifically, the Depression,
Anxiety, and Stress Scale (Lovibond & Lovibond, 1995) was administered during the initial
phone screen to ensure that the severity of internalizing symptomology within the sample
was normally distributed, but also had a higher average general psychological distress score
(M=10.35, SD=10.07) than the general population (M=8.3 , SD = 9.83; Crawford et al.,
2011). Further, participants with Alcohol Use Disorder (AUD) were oversampled given the
peripheral aims of the larger study (Gorka et al., 2019).

Inclusion criteria for the larger family study included being between 18 and 30 years old and
having at least one full biological sibling in the same age range that was also willing to
participate. Siblings were similarly recruited regardless of DSM diagnostic categories. Both
siblings participated in the study. At least one additional immediate family member (i.e.,
mother, father, or a third sibling) was also required to be willing and able to participate in the
clinical interview portion of the study only (for the main aims of the larger study regarding
whether various factors run in families). Exclusion criteria included personal or family
history of psychosis or mania at the time of the interview (given that psychosis and mania
have been shown to be separable from internalizing and externalizing disorders; Krueger et
al., 1998; Markon, 2010), major medical or neurological illness, inability to read or write
English, history of serious head trauma, and left-handedness (to protect against confounds
with the neurophysiological data collected for the main aims of the larger study).
Advertisements (fliers, internet postings, etc.) were used to recruit participants from the
community and from mental health clinics. This IRB-approved investigation was carried out
in accordance with the latest version of the Helsinki declaration and all participants provided
informed consent after study procedures were explained.

To test the present study’s hypotheses regarding DT in individuals with remitted
psychopathology vs. those without a history of psychopathology, individuals with
psychopathology were excluded, leaving n sample of 409 (nested within 216 families). To
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test the present study’s hypothesis regarding the familial nature of DT, only the subsample in
which each family had at least two members with DT scores was utilized (A=604 nested
within 222 families).

Distress Tolerance Scale (DTS; Simons & Gaher, 2005)—The DTS is a self-report
questionnaire that assesses an individual’s perceived capacity to withstand negative affect.
Using a 1 (“Strongly agree™) to 5 (“Strongly disagree”) likert-type scale, respondents are
asked to rate how strongly they agree with each of 15 statements (e.g., “feeling distressed or
upset is unbearable to me”) that assess the typical thoughts and feelings they experience
while experiencing distress. Lower scores indicate worse perceived DT. The DTS has
demonstrated good internal consistency and moderate temporal stability in prior studies
(Kiselica et al., 2014; Macatee et al., 2015; Simons & Gaher, 2005). In the present study, the
DTS demonstrated good internal consistency (a=.93; M=53.85, SD=13.93).

Personality Inventory for DSM5-Negative Affect—The Negative Affect domain of
the PID-5 (Krueger et al., 2012) was used to assess neuroticism. The PID-5 was designed to
assess the personality traits of the alternative model of personality disorders in DSM-5 and is
a 220-item self-report scale that measures five broad pathological personality domains
(Negative Affect, Detachment, Antagonism, Disinhibition, and Psychoticism) and 25
underlying and related facets of these domains. Each PID-5 item is rated on a 4-point Likert
scale ranging from O (very false or often false) to 3 (very true or often true). The Negative
Affect domain has been shown to be strongly correlated with other measures of neuroticism
(Watson et al., 2013). Three facets comprise the Negative Affect domain: Emotional Lability
(e.g. “My emotions are unpredictable™), Anxiousness (e.g. “l worry about almost
everything”), and Separation Insecurity (e.g. “1’d rather be in a bad relationship than be
alone”). In the present study, the PID-5 Negative Affect domain demonstrated good internal
consistency (a=.94; M=22.12, SD=15.31).

Structured Clinical Interview for DSM- 5 (SCID)—The SCID (First et al., 2015) is a
semi-structured clinical interview used to assess whether an individual meets criteria for any
diagnoses as defined by the fifth edition of the DSM. The following modules were
administered in the current study: Major Depression, Alcohol Use Disorder, Substance Use
Disorder, PTSD, Panic Disorder, Agoraphobia, Social Anxiety Disorder, Specific Phobia,
OCD, GAD, Anorexia, Bulimia, Binge Eating Disorder, and the bipolar and psychotic
screening modules. Doctoral students and bachelor’s level research assistants were trained to
criterion on the SCID and supervised by a licensed clinical psychologist. Test-retest
agreement was in the fair to substantial ranges for lifetime diagnoses (k’s =.46-.87) and in
the fair to moderate ranges for current diagnoses (k’s =.54 -.74) with the exception of
lifetime (k = .18) and current (k = .29) social anxiety disorder diagnoses, with interrater
agreement in the slight range (Shankman et al., 2018; Shrout, 1998).
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Data Analytic Plan

Results

Of the 409 participants used to compare DT in individuals with vs. without a history of
psychopathology, 24 did not have complete PID5-NA data. Twenty-two of these 24
participants had at least one family member with complete PID5-NA data and so the missing
PID5-NA score was imputed by taking the mean of the available familial PID5-NA scores
due to evidence that the PID5-NA runs in families (Katz et al., 2018). Thus, 409 participants
nested within 216 families were available for the analyses without PID5-NA included as a
covariate and 407 participants nested within 214 families were available for the analyses in
which PID5-NA was included as a covariate.

Due to the nested structure of the data (i.e., persons nested within families), linear mixed
effect models were used to test differences in DT between healthy individuals and those with
a remitted internalizing and/or SUD, an analytic method that models both family-level and
person-level variance. The family-level intercept was entered as a random (covariance
structure: variance components) and fixed effect. History of an internalizing disorder (i.e.,
presence vs. absence), history of a SUD (i.e., presence vs. absence), and their interaction
were entered as fixed effects. DTS score was the dependent variable. Non-significant fixed
effects were removed from the model before significant effects were probed using pairwise
comparisons. To determine if significant effects for DTS were attributable to neuroticism,
PID5-NA score was entered as a fixed effect covariate and models were rerun to evaluate
robustness.

To test whether DTS scores were correlated within families, a one-way random effects
intraclass correlation coefficient (ICC) model was conducted on DTS scores utilizing all
families that had at least two members with DTS data (A=604 nested within 222 families).
Because families differed in the number of members with available DTS data, ICCs were
computed with AgreeStat 2015.6.1 (Gwet, 2017) to handle missing data as described by
Searle (1997). Of these 222 families, 18 had DTS data from both the mother and father. To
determine if variability in the nature of genetic relatedness among family members
contributed to our overall ICC estimate, an additional ICC model was run in which the
mother or father’s DTS data was randomly selected from each of these 18 families and
removed (i.e., to ensure each family only contained data from genetically-related members
[all siblings or one parent+sibling(s)]) (A=586 nested within 222 families). Similarly, an
additional ICC model was run using sibling data only (A=485 nested within 209 families).

DT in Remitted Internalizing and SUD Psychopathology

The internalizing by SUD interaction, A1,392.99)=0.12, p=.73, was non-significant and thus
was removed from the model before main effects were examined. As expected, the main
effect of internalizing disorder history on DTS scores was significant, A/1,405.64)=7.24,
p=.007. Contrary to expectations, the main effect of SUD history on DTS scores,
A1,396.55)=1.52, p=.22, was non-significant. Individuals with a remitted internalizing
disorder reported significantly lower DT (M=54.43, SE=1.04) relative to those without a
lifetime internalizing disorder, M=58.40, S£=0.84), {406.91)=3.07, p=.002. The
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internalizing disorder history main effect was no longer significant, A/1,402.86)=2.51,
p=.11, after inclusion of PID5-NA as a covariate, A1,400.81)=68.41, p<.001.

Given the heterogeneity of internalizing disorders, we examined whether the main effect of
internalizing disorder history was attributable to fear and/or distress-misery disorders.
Remitted distress-misery disorder (GAD, MDD, PTSD; n7=113) and remitted fear disorder
(Social Anxiety Disorder, Specific Phobia, Panic Disorder, OC-spectrum disorders; /7=76)
were entered simultaneously as dichotomous fixed effects in a mixed model predicting DTS
scores. The main effect of distress-misery disorder history on DTS scores,
A1,399.98)=12.17, p=.001, was significant, whereas the main effect of fear disorder history
was not, A1,405.78)=0.41, p=.52. Individuals with a remitted distress-misery disorder
reported significantly lower DT (M=53.15, SE£=1.21) than those with no history of a
distress-misery disorder (M=58.27, SE=0.77), {404.33)=3.67, p<.001. Importantly, the
effect of distress-misery disorder history was substantially reduced but remained significant,
A1,403.13)=4.31, p=.039, after inclusion of PID5-NA as a covariate, A1,401.50)=65.97,
p<.001 (see Figure 1).

Because of mixed findings on the loading of PTSD and OCD on the distress and fear factors
(Forbes et al., 2011; Kotov et al., 2015; Raines et al., 2015; Slade & Watson, 2006), analyses
were re-conducted without these disorders included in their respective groups; the effect of
remitted distress-misery disorder remained significant, A/1,403.19)=8.69, p=.003, and the
effect of remitted fear disorder remained non-significant, A1,405.42)=1.46, p=.23. The
effect of remitted distress-misery disorders became a trend after inclusion of PID5-NA as a
covariate, AH1,403.54)=3.38, p=.067.

DT as Familial Vulnerability

As hypothesized, ICC analyses using all available family member data revealed that DTS
scores were significantly correlated within families, ICC=.09, 95% CI [.09, ,55], p<.001.
The ICC remained significant in the model that restricted family data to only siblings or
sibling(s) with one parent, ICC=.08, 95% CI[.08, .49], p<.001, as well as the siblings-only
model, ICC=.07, 95% CI[.07, .64], p<.001.

Discussion

The present study used several Zubin and Spring’s (1977) criteria to determine if perceived
DT may be a vulnerability for internalizing and SUD psychopathology. Specifically,
perceived DT was evaluated (1) in a sample of individuals without current psychopathology
to determine if it is lower in individuals with remitted internalizing and substance use
disorders relative to those with no history of psychopathology, and (2) within families to
determine if perceived DT runs in families. Results revealed that perceived DT (1) was lower
in individuals with a distress-misery but not fear or substance use disorder history relative to
those with no history of psychopathology, and (2) significantly correlated within families.
Further, perceived DT among individuals with a distress-misery disorder history remained
lower than perceived DT in those with no history of psychopathology after adjusting for the
effect of neuroticism. Together with prior studies showing inverse associations between
perceived DT and current distress-misery disorder diagnoses/symptoms, the present results
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suggest that perceived DT may be an enduring, familial vulnerability for distress-misery
disorders.

Perceived DT’s more robust association with distress-misery relative to fear disorders/
symptoms has been demonstrated in some prior studies (e.g., Macatee et al., 2016), though
other studies have found no significant differences between individuals with fear vs. distress-
misery disorders (Allan et al., 2015) or found associations between perceived DT and
specific symptom dimensions within fear disorders (e.g., obsessions in OCD; Cougle et al.,
2011; Macatee et al., 2013). The present results suggest that prior findings of associations
between perceived DT and current fear disorders may be attributable to co-morbid distress-
misery disorders and/or state negative emotionality characteristic of active internalizing
psychopathology in general. Importantly, the present study (1) ruled out that the effects for
distress-misery disorder were due to comorbid lifetime fear disorders by covarying out
whether the individual had a remitted fear disorder and (2) limited the influence of current
symptoms on DTS ratings by excluding individuals with current psychopathology. Further,
perceived DT remained lower in those with a past distress-misery diagnosis relative to
individuals without any history of psychopathology after adjusting for the effect of
neuroticism, suggesting that perceived folerability of negative affect may be a vulnerability
for distress-misery disorders independent of the propensity to experience frequent/intense
negative affect.

Although the present results suggest that low perceived DT is an enduring characteristic of
distress-misery psychopathology independent of active symptom expression, the present
data cannot speak to whether low perceived DT is a pre-existing trait-like vulnerability for
distress-misery disorders or an enduring scar. Another, not mutually-exclusive possibility is
that low perceived DT is a pathoplastic factor in that it causally influences the expression of
distress-misery disorders over time (Klein et al., 2009). In support of a pathoplastic
interpretation, prior research has found that low perceived DT predicted greater
maintenance/increases in worry symptoms one-month later (Macatee et al., 2015), and
increases in perceived DT as a consequence of treatment predicted subsequent decreases in
post-traumatic stress symptoms (Boffa et al., 2018). It is also possible that perceived DT
functions as a pre-existing vulnerability for some distress-misery disorders (or some
individuals), but functions as a scar or pathoplastic factor in others. Future longitudinal data
examining initial onset, remission, and recurrence of distress-misery psychopathology is
needed to adjudicate among these possibilities as well as identify factors that may moderate
DT’s specific role.

The null association between perceived DT and remitted SUDs was unexpected. Prior
findings were largely with samples with current SUD psychopathology (Allan et al., 2015;
Macatee et al., 2018; Ozdel & Ekinci, 2014), suggesting that low perceived DT may be a
state characteristic of an active SUD disorder as opposed to a vulnerability for SUDs.
However, in the present study, remitted /m//d SUD, particularly mild Alcohol Use Disorder,
was overrepresented in the remitted SUD subsample relative to those with a remitted
moderate or severe SUD (57 out of 116), possibly limiting our ability to detect an effect if
perceived DT is differentially relevant across substances and/or SUD severity. This sample
bias likely reflects the larger study’s focus on oversampling individuals with elevated
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negative affect and, to a lesser extent, Alcohol Use Disorder. It also is important to note that
the elimination of separate abuse and dependence categories in DSM-V makes it difficult to
compare the present study’s finding to prior literature on perceived DT and addictive
behavior which predominantly focused on substance dependence (e.g., Ozdel & Ekinci,
2014), a DSM-IV diagnosis that is most concordant with moderate to severe DSM-5 SUD
(Compton et al., 2013). Future research in a remitted SUD sample with greater
representation of individuals with moderate or severe SUD histories is needed to determine
if perceived DT is a vulnerability for and/or scar of more severe forms of SUD
psychopathology (e.g., substance dependence vs. abuse; Compton et al., 2013).

The significant correlation of perceived DT among family members suggests that perceived
DT may be influenced by familial features such as shared environment (e.g., emotional
invalidation; Linehan, 1993) and/or genetic factors (e.g., altered serotonergic functioning;
Amstadter et al., 2012). However, the ICC point estimate was quite modest and identical to
the lower-bound of the 95% ClI, a circumstance that can occur when there is a small
difference between 0 (i.e., the smallest possible ICC value), and the lower-bound of the 95%
Cl around the ICC point estimate. Thus, though the significant ICC suggests perceived DT is
familial as hypothesized, the familial variance appears to be small. It is important to note
that, though the ICC estimate is small, the magnitude of the ICC cannot be strictly
interpreted as conventional interrater reliability since each rater is not actually rating the
same target (e.g., behavior, diagnosis) but instead the target is hypothetical “family-level”
DT; thus, familial variance may be underestimated using this approach. Future studies
incorporating twin methodologies would be an important next step to understanding familial
influences on DT. For example, twin studies have the potential to inform the relative
contributions of environmental factors (e.g., distress-related learning experiences) and
genetic factors on observed perceived DT scores. Given the complex interplay between
genes and environment, twin designs also would be useful for informing our understanding
of potential gene by environment (GXE) interactive effects on DT; for example, positive
environmental influences (e.g., supportive relationships) have been shown to buffer against
genetic risk for psychiatric disorders; Barr et al., 2017. This area of study would ultimately
refine theoretical conceptualizations of DT, allowing for the nuance and complexity inherent
in psychiatric risk.

With respect to clinical implications, significantly reduced perceived DT among individuals
with remitted distress-misery psychopathology relative to healthy controls suggests that
perceived DT may be a relevant target for interventions aimed at preventing relapse.
Mindfulness-based cognitive therapy appears to be effective in preventing relapse among
remitted patients with a history of multiple depressive episodes (Piet & Hougaard, 2011),
and increases in perceived DT may be a relevant indicator of treatment response (though see
Segal et al., 2019 for evidence that perceived DT increases are unrelated to depressive
relapse risk). Future research should investigate the clinical relevance of perceived DT
fluctuation in patients with remitted distress-misery psychopathology.

The present study had several limitations. First, risk of Type | error inflation and insufficient
power prevented examination of individual disorders within the fear, distress, and SUD
groups. Second, there was considerable variability in number of respondents per family
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which likely contributed to the ICC’s wide 95% CI. Third, the disproportionate
representation of mild SUD in the remitted SUD group makes the null effects difficult to
interpret given the lack of correspondence between mild SUD in DSM-5 and substance
dependence in DSM-IV (Compton et al., 2013). Fourth, the present study focused on
perceived DT rather than behaviorally-assessed DT which may have influenced the null
SUD findings given the established sensitivity of behaviorally-assessed DT to clinically-
relevant behaviors in SUD populations (Abrantes et al., 2008; Daughters et al., 2005; Reese
etal., 2019; Strong et al., 2012). Finally, only one measure of perceived DT was utilized
which may have impacted the null effects observed for remitted fear psychopathology (e.g.,
sensitivity to anxiety specifically may be more relevant to fear disorders).

Overall, the present study’s results suggest that perceived DT may be a familial vulnerability
for or scar of distress-misery but not fear or SUD psychopathology, though the null findings
for SUD psychopathology should be interpreted cautiously given the generally low SUD
severity in the sample. Further, the modest amount of familial variance suggests that
perceived DT is substantially influenced by the non-shared environment. Future longitudinal
research is warranted to determine the role of perceived DT in initial onset, remission, and
recurrence of distress-misery disorders.
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Highlights

. Low perceived distress tolerance (DT) is associated with current
psychopathology

. It is unknown if DT is a state marker or familial vulnerability for
psychopathology

. DT was measured in individuals varying in remitted disorders nested in
families

. DT was significantly correlated within families

. DT was lower in those with a remitted distress disorder vs. healthy controls
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1405.78)=0.64, p=52

No Lifetime Fear Disorder Lifetime Fear Disorder

1(402.95)=0.12, p=.90

No Lifetime Fear Disorder Lifetime Fear Disorder

Distress Tolerance Scale (DTS) scores among those with vs. without a remitted internalizing
(left column), distress-misery (middle column), or fear (right column) disorder are presented
above. Estimated marginal means for the DTS score are presented without (top row) and
with (bottom row) the Personality Inventory for the DSM-5 — Negative Affect subscale

(PID5-NA) included as a covariate. *p<.05; **p<.01; ***p<.001.
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Table 1.

Remitted Diagnoses in Internalizing Only, SUD Only, and Co-morbid Sub-groups

Remitted Internalizing Only  Remitted SUD Only  Remitted Internalizing + SUD

(n=93) (%) (n=50) (%) (n=66) (%)
Lifetime
Diagnosis
Mood/Anxiety
Dx
MDD 55.9 0 69.7
PTSD 4.3 0 12.1
GAD 8.6 0 18.2
SAD 215 0 16.7
PD 7.5 0 7.6
SP 215 0 7.6
OC-Spectrum
Dx
OoCD 6.5 0 3
Trichotilloman
ia 0 0 4.5
Excoriation 3.2 0 15
BDD 3.2 0 3
Eating Dx
AN 54 0 6.1
BN 0 0 3
BED 0 0 15
Substance Use
Dx
Alcohol UD 0 82 77.3
Cannabis UD 0 46 40.9
Stimulant UD 0 4 15.2
Sedative UD 0 0 15
PCP UD 0 0 15
Hallucinogen
ubD 0 4 3
Other UD 0 0 15

Note. Dx=Diagnosis; MDD=Major depressive disorder; PTSD=Post-traumatic stress disorder; GAD=Generalized anxiety disorder; SAD=Social
anxiety disorder; PD=Panic disorder; SP=Specific phobia; OC-spectrum=0bsessive-compulsive spectrum; OCD=0bsessive-compulsive disorder;
BDD=Body dysmorphic disorder; AN=Anorexia nervosa; BN=Bulimia nervosa; BED=Binge-eating disorder; SUD=Substance Use Disorder; UD
= use disorder.
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Table 2.

Remitted SUDs in the sub-group with lifetime SUD(s) of mild severity only vs. the subgroup with lifetime
moderate/severe SUD(s)

Remitted Mild
SUD (n=57) Remitted Moderate/Severe SUD (n=59)

Lifetime Diagnosis  Mild (%)  Any Severity (Mild, Moderate, or Severe) (%) Moderate/Severe (%)

Alcohol UD 78.9 79.7 64.4

Cannabis UD 29.8 55.9 47.4

Stimulants UD 35 16.9 13.6
Sedatives UD 0 1.7 0
PCP UD 0 1.7 1.7
Hallucinogens UD 0 6.8 51
Other UD 1.8 0 0

Note. SUD=Substance Use Disorder; Dx=Diagnosis; UD=Use disorder; PCP=Phencyclidine.
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