1duosnue JIoyiny vA 1duosnue Joyiny wA

1duosnue Joyiny vA

U.S. Department of Veterans Affairs
Public Access Author manuscript
J Psychopathol Behav Assess. Author manuscript; available in PMC 2024 September 06.

Published in final edited form as:
J Psychopathol Behav Assess. 2024 August 09; 2024: . doi:10.1007/s10862-024-10157-w.

Intolerance of uncertainty on distress and impairment: The
mediating role of repetitive negative thinking

Kerry C. Kelso,
Mental Health Service, Durham Veterans Affairs Healthcare System

Daniel F. Gros
Mental Health Service, Ralph H. Johnson Veterans Affairs Healthcare System, and the
Department of Psychiatry and Behavioral Sciences, Medical University of South Carolina

Abstract

Repetitive negative thinking and intolerance of uncertainty are risk and maintenance factors

for emotional disorders. Although emerging evidence suggests that intolerance of uncertainty
predicts increases in distress through repetitive negative thinking, these relationships have yet to be
investigated among veterans. The present study examines if repetitive negative thinking mediates
the relationships of intolerance of uncertainty with stress, disordered symptoms and impairment
among a mixed clinical sample of veterans. Two hundred and forty-four treatment-seeking
veterans with diagnoses of major depressive disorder, panic disorder, or posttraumatic stress
disorder completed measures of intolerance of uncertainty, repetitive negative thinking, stress,
impairment, depression, panic, and posttraumatic stress prior to receiving treatment. Mediation
models revealed indirect effects of intolerance of uncertainty through repetitive negative thinking
on stress and impairment in the full sample, and on disordered symptoms in subsamples with
major depressive disorder and posttraumatic stress disorder. Conversely, intolerance of uncertainty
did not have direct or indirect effects on disordered symptoms in a panic disorder subsample.
Findings suggest that repetitive negative thinking and intolerance of uncertainty uniquely
contribute to stress, impairment, and disordered symptoms, but repetitive negative thinking, may,
in part, drive intolerance of uncertainty’s contribution to emotional disorders. Interventions for
repetitive negative thinking might improve the efficacy of existing transdiagnostic treatment
protocols. Cross-sectional data is a limitation of the present study. Prospective designs in civilian
samples can better establish the temporality of these relationships and if they are generalizable to
the larger population.
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Clinical research has increasingly focused on identifying psychological processes that
contribute to a range of mental health problems or transdiagnostic factors (Eaton et al.,
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2015; Lynch et al., 2021). Repetitive negative thinking (RNT) and intolerance of uncertainty
(1U) are highly related cognitive factors that increase risk for and maintain emotional
disorders (de Jong-Meyer et al., 2009; Mahoney & McEvoy, 2012b; Topper et al., 2010).
Yet, the nature of their relationship and their respective roles in psychopathology remain
unclear, particularly among veterans. The present study examines if repetitive negative
thinking mediates the relationships of intolerance of uncertainty with stress, impairment, and
disordered symptoms in a sample of veterans with emotional disorders.

Repetitive negative thinking (RNT) describes recurrent, intrusive, and difficult-to-control
negative cognitions. One form of RNT, worry, concerns future outcomes, and is associated
with increased depressive, anxiety, and posttraumatic stress symptoms (Tull et al., 2011;
Visld et al., 2022). Worry was first studied in the context of generalized anxiety disorder
(GAD); however, individuals with depressive, anxiety, and trauma- and stressor-related
disorders report greater worry than healthy controls and individuals with other mental health
problems (Arditte-Hall et al., 2019; Bakhshian et al., 2013; Olatunji et al., 2010). While
worry is more frequent and severe in individuals with GAD, it is increasingly viewed as a
cognitive process that may perpetuate other emotional disorders (Visla et al., 2022).

Rumination, another well-studied form of RNT, focuses more on the past (Papageorgiou

& Wells, 1999). Rumination describes repeatedly and passively thinking about the causes
and consequences of distressing symptoms (Nolen-Hoeksema, 1991). Rumination was
initially studied in reference to major depressive disorder (MDD) and predicts the onset and
worsening of depression symptoms (Nolen-Hoeksema, 2000). Rumination is more frequent
and severe in individuals with MDD relative to healthy controls and individuals with other
disorders (Olatunji et al., 2013). Yet, rumination is not exclusive to MDD. Rumination

also predicts increases in anxiety and posttraumatic stress symptoms (McLaughlin &
Nolen-Hoeksema, 2011), and individuals with emotional disorders report higher levels of
rumination relative to healthy controls (Olatunji et al., 2013). Rumination may be especially
relevant to posttraumatic stress disorder (PTSD), given its emphasis on a past traumatic
event, and evidence shows that individuals with PTSD report higher levels of rumination
compared to non-trauma- and trauma-exposed individuals without PTSD (Moulds et al.,
2020). Rumination might be particularly detrimental to veterans. Relative to civilians,
rumination is more predictive of posttraumatic stress symptoms and suicidality in veterans
(Hetelekides et al., 2022).

While most findings specifically focus on worry and rumination, researchers increasingly
recognize their considerable overlap and question how much they are meaningfully different
(McEvoy et al., 2010; Topper et al., 2010). Consequently, RNT was recently introduced
as a broad transdiagnostic cognitive process to subsume worry, rumination, and other
maladaptive thinking patterns. Measures of RNT (e.g., Ehring et al., 2011; McEvoy et

al., 2010) do not explicitly refer to “worry” or “rumination,” nor do they specify whether
negative thoughts concern future or past issues or situations. Rather, items capture the
tendency to experience negative thoughts as intrusive (“Thoughts intrude into my mind”),
recurring (“I keep thinking about the same issue all the time;” Ehring et al., 2011) and
uncontrollable (“Once | start thinking about the situation, | can’t stop;” McEvoy et al.,
2010). RNT measures exhibit strong relationships with established measures of worry and
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rumination and are just as predictive of emotional disorder symptom severity (Ehring et al.,
2011; McEvoy et al., 2010). Further, evidence demonstrates that RNT can be effectively
targeted to treat emotional disorders (Akbari et al., 2015). However, to effectively target
RNT, it is critical to understand what prompts individuals to engage in it in the first place.

Individuals may engage in RNT about an issue or situation that is uncertain. That

is, they may be high in IU, or the tendency to perceive ambiguity as harmful and

experience discomfort when encountering uncertain stimuli (Dugas et al., 1997). 1U was
introduced to contextualize GAD’s hallmark symptom, excessive and uncontrollable worry.
The Intolerance of Uncertainty Model (IUM) theorizes that individuals with GAD find
uncertain situations particularly threatening and cope with the associated distress they feel
by considering a range of future adverse outcomes (Dugas et al., 1995). That is, they worry
to increase their sense of certainty and control when facing ambiguity (Freeston et al., 1994).

In line with IUM, findings support that 1U predicts GAD onset, GAD symptom severity,
and worry (Dugas et al., 1997; Gentes & Ruscio, 2011; Ladoucer et al., 1997). However, 1U
is not unique to GAD and worry. Evidence demonstrates that 1U is a risk and maintenance
factor for other disorders characterized by RNT (Mahoney & McEvoy, 2012b), including
MDD, anxiety disorders, and PTSD (Carleton et al., 2012; Hunt et al., 2022; McEvoy et

al., 2019; White & Gumley, 2009). Accumulating findings show that IU predicts rumination
(e.g., de Jong-Meyer et al., 2009; Liao & Wei, 2011; Yook et al., 2010) and other forms of
RNT such as catastrophizing and post-event processing (Rondung et al., 2019; Shikatani et
al., 2016).

Although a growing body of literature supports 1U’s relationship with RNT, the
directionality and nature of their relationship are less studied. 1U is expected to precede
engagement in RNT (Dugas et al., 2004; Bredemeier & Berenbaum, 2008), and multiple
studies support this theory. Measurement models show that IU connects more distal, higher-
order factors like neuroticism to worry and rumination (e.g., Clarke & Kiropoulos, 2021;
McEvoy & Mahoney, 2012, 2013), and 1U mediates the relationship between retrospective
reports of anxious parenting and worry (Zlomke & Young, 2009). These findings suggest
IU drives the development of RNT. Still, another study found that IU and worry exhibit a
reciprocal relationship over time in adolescents (Dugas et al., 2012).

Specific forms of RNT have been evaluated as mediators between 1U and symptoms in non-
clinical and clinical samples. Cross-sectionally and longitudinally, Huang et al. (2019) found
that worry mediated the relationships of 1U with anxiety and depression, and Yao et al.
(2022) found that rumination mediated the relationship between 1U and depression among
community participants. Yook and colleagues (2010) found that worry partially mediated
the relationship between IU and anxiety and fully mediated the relationship between IU and
depression in a small sample of individuals with MDD and/or GAD. RNT may explain why
IU predicts symptoms of depression and anxiety.

While multiple findings suggest IU may influence emotional disorders through worry and
rumination, no studies have evaluated the indirect effect of U through RNT on symptoms in
a clinical sample of veterans. As veterans exhibit higher rates of emotional disorders (Black
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et al., 2004; Kessler et al., 2005) and are more likely to experience resulting problems (i.e.,
homelessness, suicidality; Olenick et al., 2015) relative to civilians, they could benefit from
treatments informed by an improved understanding of transdiagnostic factors that contribute
to anxiety, depressive and related disorders.

The present investigation addresses gaps in the literature by exploring RNT as a mediator
between IU and psychopathological outcomes in a mixed clinical sample of treatment-
seeking veterans with emotional disorders. The indirect effects of U through RNT on

1) stress and 2) impairment will be tested in a full sample of participants with primary
emotional disorder diagnoses, while the indirect effects of U through RNT will be tested

on 3) depressive symptoms in a subsample of participants with MDD; 4) panic symptoms in
a subsample of participants with panic disorder; and 5) posttraumatic stress symptoms in a
subsample of participants with PTSD. RNT is expected to partially mediate the relationships
of 1U with stress and impairment in the full sample and partially mediate the relationships of
IU with specific symptoms in the MDD, panic disorder, and PTSD subsamples.

The current study includes participants (175 males and 69 females) enrolled in larger
ongoing randomized controlled trials. Participants presented to a Southeastern Veteran
Affairs Healthcare System (VAHCS) for treatment and agreed to enroll in a study of
evidence-based psychotherapy for emotional disorders. To be eligible, participants needed to
1) demonstrate competence to complete study consent and procedures, 2) meet diagnostic
criteria for a primary emotional disorder of MDD, PTSD, or panic disorder in the 5™ edition
of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5; American Psychiatric
Association, 2013), and 3) be 18 to 80 years old. Participants were not eligible to participate
if they had 1) recently (< 2 months) been hospitalized or made a suicide attempt; 2) an
acute, severe illness or medical condition that would impede study procedures; or 3) a
psychotic, personality, bipolar, or substance use disorder diagnosis. Two-hundred fifty-seven
participants were eligible and included in the study.

Participants ranged in age from 20 to 80 years old (M= 45.91; SD = 13.97), and their
racial and ethnic makeup was consistent with that of the Southeastern United States (55.3%
White, 36.1% Black, 7% Hispanic/Latino, 0.8% Native American, 0.4% Asian American,
and 0.4% Other). Approximately half of participants were employed (52.3%). Participants
varied in educational attainment (0.4% did not graduate high school, 13.7% completed high
school, 46.1% finished some college or earned a 2-year degree, 39.8% earned a college
degree or more) and income (37.8% $0-40K, 40.4% $40-80K, 21.71% >$80K). Primary
diagnoses included MDD (7= 108), panic disorder (n7=51), and PTSD (n= 85), and 75%
of participants met criteria for at least one comorbid diagnosis. Given symptom-specific
outcomes of interest, participants with comorbid MDD, panic disorder, and PTSD were
included in disorder subsamples. The present study included a full sample (A= 244) and
three subsamples (MDD = 190; panic disorder = 65; PTSD = 140).
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The local VAHCS Research and Development Committee and the affiliated university’s
institutional review board approved all study procedures. At baseline, participants completed
informed consent documents and self-report measures, and underwent a diagnostic interview
conducted by trained clinician interviewers.

Anxiety Disorders Interview Schedule-5—The Anxiety Disorders Interview
Schedule-5 (ADIS-5; Brown, 2014) is a semi-structured interview designed to diagnose
anxiety, mood, obsessive-compulsive, trauma, and related disorders using DSM-5 diagnostic
criteria. A diagnosis of PTSD requires endorsement of exposure to and symptoms in
response to a criterion A traumatic event, defined in DSM-5as experiencing or witnessing
events associated with death, serious injury or sexual violence. ADIS-5 is a valid diagnostic
interview for emotional disorders and exhibits excellent interrater reliability (Brown, 2014).
As data collection is ongoing, interrater reliability has yet to be available for this dataset. In
past studies from the same research group (Gros & Allan, 2019), independent raters scored
20% of interviews, and findings demonstrated excellent interrater agreement.

Intolerance of Uncertainty Scale-12—The Intolerance of Uncertainty Scale-12
(1US-12; Carleton et al., 2007). The 1US-12 is a 12-item self-report measure of the

tendency to perceive the potential of negative outcomes as threatening. Respondents rate
how characteristic items are of them in general on a 5-point Likert scale from 1 (not at

all characteristic of me) to 5 (entirely characteristic of me). Item ratings are summed for

a total score, with higher scores indicating greater intolerance of uncertainty (score range:
12-60). The 1US-12 exhibits strong relationships with a range of anxiety disorder symptoms
(Carleton et al., 2007), and its longer predecessor, the intolerance of uncertainty scale (1US),
demonstrates good test-retest reliability after five weeks (r=.74) and accounts for additional
variance in anxiety symptoms beyond neuroticism (Freeston et al., 1994). The IUS-12
demonstrated excellent internal consistency in the current investigation (a = 0.92).

Perseverative Thinking Questionnaire—The Perseverative Thinking Questionnaire
(PTQ; Ehring et al., 2011) is a 15-item self-report measure of repetitive negative thinking.
PTQ items are rated on a 5-point Likert scale from 0 (never) to 4 (almost always) based

on how typical they are of a person’s reactions to stressors. Item responses are summed to
produce a PTQ total score, with higher scores suggesting higher levels of repetitive negative
thinking (score range: 0-75). The PTQ correlates strongly with worry and rumination
measures, demonstrating satisfactory test-retest reliability after four weeks (r=.69; Ehring
et al., 2011). In this study, the PTQ exhibited excellent internal consistency (a = 0.96).

Patient Health Questionnaire-9—The Patient Health Questionnaire-9 (PHQ-9;
Kroenke, 2001) is a 9-item self-report measure of depressive symptoms. Items are rated

on a 4-point Likert scale from 0 (not at all) to 3 (nearly every day) based on how bothersome
symptoms have been in the preceding two weeks. Item responses are added to produce a
total score, with higher scores reflecting greater symptom severity (score range: 0-27). The
PHQ-9 predicts functional impairment and exhibits strong test-retest reliability after two
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days (r=.84; Kroenke, 2001). In the present study, the PHQ-9 demonstrated good internal
consistency (a = 0.86).

Albany Panic and Phobia Questionnaire-Interoceptive Subscale—The Albany
Panic and Phobia Questionnaire-Interoceptive Subscale (APPQ-I; Rapee et al., 1994) is

a self-report measure of fear of specific activities, and the 8-item interoceptive subscale
assesses fear of activities that induce physiological sensations characteristic of panic. APPQ
items are rated on a 9-point Likert scale from 0 (no fear) to 8 (extreme fear) based on how
much fear a person would expect to experience in the upcoming week if they engaged in an
activity. Item ratings are summed to produce an APPQ-I subscale score, with higher scores
suggesting greater fear of interoceptive symptom-inducing activities (score range: 0-64;
Rapee et al., 1994). The APPQ-I is strongly associated with the anxiety sensitivity index,
particularly the physical concerns relative to the social concerns subscales (Brown et al.,
2005). The APPQ-I demonstrated good internal consistency in the current study (a = 0.86).
As interoceptive fear is considered a core feature of panic disorder (Taylor et al., 2007), the
APPQ-I was used as a proxy measure of panic symptoms.

PTSD Checklist-5 for DSM-5—The PTSD Checklist-5 for DSM-5 (PCL-5; Weathers

et al., 2013) is a 20-item self-report measure of PTSD symptoms. Items are rated on

a 5-point Likert scale from 0 (not at all) to 4 (extremely) based on how bothersome a
symptom has been in the past month. Items are summed to produce a total PCL-5 score,
with higher scores indicating higher symptom severity (range 0-80). The PCL-5 exhibits
strong relationships with other measures of PTSD, weak relationships with measures of
antisocial personality disorder and mania, and good test-retest reliability over one week (r=
.82; Blevins et al., 2015). The PCL-5 exhibited excellent internal consistency in this study
(a=0.93).

Depression Anxiety Stress Scales-21-Stress Scale—The 7-item stress scale
(DASS-21-S) in the Depression Anxiety Stress Scales-21 (DASS-21; Lovibond & Lovibond,
1995) is designed to assess tension and agitation. The DASS-21-S was employed in the
present study as it assesses common, rather than unique, characteristics of depression and
anxiety (Antony et al., 1998). Items are rated on a 4-point Likert scale from 0 (Did not
apply to me at all) to 3 (Applied to me very much or most of the time) based on the degree
to which a person experienced symptoms over the preceding week. Item responses are
summed to create a total score, with higher scores indicating greater stress (range 0-21). The
DASS-21-S is moderately associated with measures of anxiety and depression (Lovibond &
Lovibond, 1995). In the present investigation, the DASS-21-S demonstrated good internal
consistency (a = 0.88).

lliness Intrusiveness Ratings Scale—The IlIness Intrusiveness Ratings Scale (1IRS;
Devins, 2010) measures the extent to which illness or treatment interferes with different
domains of functioning. Respondents rate 13 items on a 7-point Likert scale from 1 (not very
much) to 7 (very much) about how much their illness and treatment currently interfere with
their functioning in different domains. Item ratings are summed to produce a total score,
with higher scores suggesting greater functional impairment (range: 7-91). The IIRS is
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associated with different levels of care and symptom severity among patients with different
illnesses and demonstrates good to excellent test-retest reliability over 3-18 months (r=
.79-.85). The IIRS exhibited excellent internal consistency in this investigation (a = 0.91).

Statistical analysis

All data were inspected for item-level missing values. Thirteen participants in the sample,
thirteen participants in the MDD subsample, three in the panic disorder subsample, and
twelve in the PTSD subsample had significant item-level missing data (>10%) on outcome
measures and were excluded from analyses. The remaining full sample and subsamples
contained <1% item-level missing data. Item-level missing values were replaced using
within-scale mean substitution for remaining participants with minimal missing data.

IBM SPSS Statistics (Version 19) was used to conduct initial correlations between 4
variables in the full sample (1U, RNT, stress, and functional impairment) and the three
variables in each subsample (1U and RNT with depressive, panic, and PTSD symptoms),
generating 15 correlations total. A p-value less than .05 was deemed statistically significant;
however, due to multiple comparisons, a Bonferroni correction was used (.05/15 = .003).

To determine if RNT mediated the relationship between 1U and outcomes, bootstrap
mediation analyses through the SPSS Process macro were conducted. Since bootstrap
mediation is nonparametric and does not assume normality on the sampling distribution
of the indirect effect, it is considered more robust for mediation analyses than Sobel’s

test (Preacher & Hayes, 2004, 2008). The present analyses used 5000 bootstrap samples
to estimate indirect effects, which were considered statistically significant if the 95% bias-
corrected confidence intervals did not include zero (Preacher & Hayes, 2004, 2008). Per
Wen and Fan’s (2015) recommendation, indirect and direct effects ratios were reported as
effect sizes for consistent mediation paths in addition to the ratio of indirect and total effects.
For inconsistent mediation, as the ratio of indirect and direct effects is not considered an
appropriate effect size (Wen & Fan, 2015), the standardized, which is considered directly
interpretable, was reported (Preacher & Kelly, 2011).

Results

Correlations

Pearson correlations, mean scores, and standard deviations for each of the four variables
in the full sample and each of the three variables in the three subsamples are presented

in Table 1, respectively. IU, RNT, stress, and functional impairment exhibited medium to
large relationships with one another in the full sample (ss = .42-.61). MDD and PTSD
subsample relationships among 1U, RNT, depressive, and PTSD symptoms ranged from
medium to large (ss = .42-.64). Although PTQ moderately correlated with panic symptoms
in the panic disorder subsample, the relationship between 1U and panic symptoms was not
significant. Further, after Bonferroni correction for multiple comparisons (p < 0.05/15 =
0.003), relationships among variables remained significant in the full sample and MDD
and PTSD subsamples, but PTQ no longer correlated with symptoms in the panic disorder
subsample.
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Mediation effects of RNT on the relationships of IU with stress and functional impairment
in full sample

Results are presented in Table 2. Separate mediation analyses were conducted with stress

and impairment as outcomes. The total effect of 1U on stress was significant. When RNT

was included the analysis, the strength of the of 1U’s relationship with stress was reduced.
IU demonstrated an indirect effect on stress through RNT.

Likewise, the total effect of IU on impairment was significant. After accounting for
the contribution of RNT, the direct effect of IU on impairment exceeded the corrected
significance threshold, suggesting an indirect effect of IU on impairment through RNT.

Mediation effects of RNT on the relationships between IU and symptoms in subsamples

Results of three subsample analyses are presented in Table 3. IU exhibited a total effect

on depressive symptoms in the MDD subsample. Using the Bonferroni corrected threshold
(p=.003), the direct effect of IU on depressive symptoms was not significant after RNT
was included in the analysis 1U, indicating an indirect effect of IU on depressive symptoms
through RNT.

The total effect of IU on panic symptoms in the panic disorder subsample was not
significant. With the Bonferroni corrected threshold (p > .003), RNT did not predict panic
symptoms. When RNT was included in the analysis, IU did not exhibit a direct effect on
panic symptoms. 1U did not demonstrate an indirect effect on panic symptoms through RNT.

IU demonstrated a total effect on posttraumatic stress symptoms in the PTSD subsample.
Once RNT was included in the analysis, the direct effect of IU on posttraumatic stress
symptoms was significant. U exhibited an indirect effect on posttraumatic stress symptoms
through RNT.

Discussion

The present study aimed to address gaps in the literature by evaluating RNT as a mediator
of 1U’s relationships with broad and specific symptoms among veterans with a range of
emotional disorders. 1U exhibited indirect effects on stress and impairment through RNT
in the full mixed clinical sample. Similarly, U exhibited indirect effects on depression and
posttraumatic stress through RNT in the MDD and PTSD subsamples. This is consistent
with previous studies that suggest 1U’s influence over psychopathology is exerted through
forms of RNT, like worry and rumination (Huang et al., 2019; Yao et al., 2022; Yook et al.,
2010). The present findings are in line with previous studies that indicate IU (Carleton et
al., 2012; McEvoy et al., 2019; White & Gumley, 2009) and RNT (Arditte-Hall et al., 2019;
Bakhshian et al., 2013; Olatuniji et al., 2010) contribute to symptom severity in individuals
with MDD and PTSD. Given that these findings extended to stress and impairment in the
full mixed clinical sample and specific symptoms in two of the three clinical subsamples,
this further supports 1U and RNT as transdiagnostic factors.

If IU and RNT uniquely contribute to a range of symptoms, and RNT can partially explain
IU’s deleterious effects, this has implications for specific models of emotional disorders.
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In particular, although IUM was initially conceptualized in reference to GAD (Dugas et

al., 1995), it may be extended to MDD and PTSD. Likewise, existing models of MDD

and PTSD symptoms may benefit from contextualizing pathological thinking and behavioral
patterns with 1U to improve our understanding of these disorders. The cognitive model

of MDD emphasize negative thoughts about the self, world, and future (Beck, 1967), and
the behavioral activation model of MDD emphasize behavioral restriction (Lewinsohn,
1974). IU may enhance or connect cognitive and behavioral models of MDD. Individuals
report greater depressive symptoms when they are uncertain about their ability to cope with
negative affect and experience positive affect (Thibodeau et al., 2015). This might explain
why U predicts behavioral restriction in individuals with MDD (Mahoney & McEvoy,
2012a). Perhaps individuals with MDD engage in fewer activities because they do not know
if activities will make them feel worse and/or not feel better. Likewise, IU may improve
conceptualizations of thoughts and behaviors characteristic of PTSD (Brewin & Holmes,
2003). Individuals report increased posttraumatic stress symptoms when they are unclear
about the affective consequences of talking or thinking about traumatic events (Mahoney &
McEvoy, 2012a). Individuals with PTSD might avoid trauma reminders because they do not
know how facing reminders will make them feel (Fetzner et al., 2013).

Findings also have transdiagnostic implications for treatments of emotional disorders.
Although existing treatments that explicitly target 1U and RNT, including IU therapy,
metacognitive therapy, and mindfulness-based therapies, were designed to address GAD
and MDD, they may be adapted to other emotional disorders. 1U therapy and metacognitive
therapy entail interventions to challenge beliefs about the threat of uncertainty and the utility
of RNT. Mindfulness-based therapies entail techniques to disengage from the perceived
threat of uncertain stimuli and RNT. Multiple randomized clinical trials demonstrate that
IU therapy, metacognitive therapy, and mindfulness-based therapies result in significant
decreases in IU and RNT (Alimehdi et al., 2016; Hui & Zhihui, 2016; van der Heiden

etal., 2012; Zemestani et al., 2021). Alternatively, specific interventions within these
treatments (i.e., behavioral experiments, metacognitive restructuring, and mindfulness) may
be incorporated into treatments for other emotional disorders.

Even when transdiagnostic interventions do not explicitly target IU and RNT, they

appear to produce comparable reductions in IU and RNT, including applied relaxation,
cognitive restructuring, exposure, behavioral activation, and problem-solving (Mahoney &
McEvoy, 2012c; Monteregee et al., 2020). Findings show transdiagnostic treatments lead to
significant decreases in IU and RNT in individuals with anxiety and depressive disorders,
and changes in IU and RNT correspond to changes in symptoms (Boswell et al., 2013;
Laposa et al., 2017; Talkovsky & Norton, 2016). This may be especially important for
veterans who struggle with U and RNT. 1U predicts symptom severity among veterans with
emotional disorders (Hunt et al., 2022) and they report smaller reductions in RNT following
treatment relative to civilians (Barrera et al., 2015; Hundt et al., 2014). Since veterans are
more likely to have comorbid mental health problems (Black et al., 2004; Kessler et al.,
2005), they may benefit from transdiagnostic treatments that reduce U and RNT.

Neither IU nor RNT predicted symptoms in the panic disorder subsample. This could
suggest that IU and RNT may not contribute to panic, which conflicts with previous results
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(Carleton et al., 2014; Mahoney et al., 2012). Other studies have found that IU and RNT
may not contribute or contribute less to panic symptoms relative to symptoms of other
emotional disorders (Dugas et al., 2001; McEvoy et al., 2012). Null results might also stem
from methodological issues. Evidence suggests that the panic outcome measure in this study
(APPQ-INT) may be a suboptimal measure of panic symptoms. The feared activities and
situations described in the APPQ-INT may be more relevant to agoraphobia, or physical
exertion symptoms of panic more so than other panic symptoms (Brown et al., 2005).
Additionally, the present panic analyses may have been underpowered. Due to multiple
comparisons, the present study employed a Bonferroni correction, reducing the typical
p-value from .05 to .003. Without this correction, RNT exhibited a significant direct effect
(o =.01) on panic symptoms in the panic disorder subsample. Further, the panic disorder
subsample (77 = 65) was substantially smaller than the MDD (= 189) and PTSD (7= 140)
subsamples. Given the generally small to medium effects of IU and RNT on panic in the
literature (e.g., Carleton et al., 2014; McEvoy et al., 2012) and the small subsample size, the
present secondary data analysis was likely underpowered to detect direct and indirect effects.

Implications of present findings are tempered by limitations. First, the relationships

were analyzed cross-sectionally, which prevents the establishment of directionality of
relationships among 1U, RNT, and symptoms. It may be particularly important to establish
temporal precedence between IU and RNT, given that previous findings suggest that 1U
may mediate the relationship of RNT with symptoms (Zlomke & Young, 2009). Second,
as previously mentioned, the mediation analysis within the panic subsample may have
employed suboptimal measures and was underpowered to detect direct and indirect effects
due to the small subsample size. Third, the full mixed clinical sample included individuals
with primary MDD, panic disorder, and PTSD diagnoses, which represent a portion of
individuals with emotional disorders. Emotional disorders also include other depressive,
anxiety, and categories of disorders. Fourth, results from a veteran sample may not apply to
civilians with MDD, panic disorder, and PTSD.

To address these limitations, these relationships must be examined prospectively to
determine directionality. RNT should also be investigated as a mediator of 1U, and
symptoms should also be examined in a larger sample of individuals with panic disorder
with a broader measure of panic symptoms (e.g., Panic Disorder Severity Scale; Shear et
al., 1997). RNT should also be examined as a mediator of 1U’s relationships with symptoms
in other mental health problems with strong relationships to these constructs, including
obsessive-compulsive and related disorders and eating disorders (Brown et al., 2017; Gentes
etal., 2011). These relationships should be examined in non-veteran samples to ensure
generalizability to the greater clinical population.

Future Directions

Future research could investigate RNT as an explanatory mechanism between different
subtypes of 1U and symptoms. While situational 1U concerns U regarding scenarios that
may be threatening to individuals with different disorders, prospective 1U and inhibitory
IU represent subdimensions of trait IU. Prospective 1U concerns uncertainty around future
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outcomes, while inhibitory 1U concerns difficulty coping with uncertainty (Hong et al.,
2015). Analyzing the indirect effects of specific forms of IU on symptoms through RNT
may yield a more granular understanding and targeting of 1U for specific symptom
presentations. For example, if a veteran is higher in prospective 1U, they may benefit

more from interventions designed to challenge beliefs about uncertainty related to future
events and the utility of worry. As RNT partially mediates the relationships between 1U and
symptoms, other mediators, particularly maladaptive forms of coping, should be studied.
Evidence indicates that U contributes to behavioral avoidance (Flores et al., 2018), another
driver of psychopathology in emotional disorders. Researchers may fully explain why 1U
results in symptoms by identifying other mediators.

The present study is the first exploration of IU’s indirect effects on distress and impairment
through RNT in a mixed clinical sample of veterans. RNT may help explain why U leads
to 1) stress and impairment in emotional disorders, 2) depressive symptoms in MDD, and
3) posttraumatic stress symptoms in PTSD. IU and RNT are established transdiagnostic risk
and maintenance factors for emotional disorders that are strongly related to one another.
The present findings demonstrate how the dynamic between IU and RNT contributes to
psychopathology. By improving our understanding of how their relationship contributes to
symptoms, IU and RNT can be effectively targeted to reduce distress and impairment for
veterans with emotional disorders.
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Table 1

Means, standard deviations (SDs) and correlations of measures in full sample and subsamples

Full sample (N = 244)

Measure M SD 1 2 3 4
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3PHQ-9 18.06 5.23 1

Panic disorder subsample (7= 65)

Measure M SD 1 2 3

11USs-12 4118 1212 1 g™ 013

2PTQ 38.98 14.16 1 0327

3 APPQ-I 16.12 12.07 1

PTSD subsample (7= 140)

Measure M SD 1 2 3

11USs-12 3997 1044 1 (gg3™ 056"

2PTQ 3825 1350 1 qga**

3PCL-5 50.52 14.61 1
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1US-12 = Intolerance of Uncertainty Scale; PTQ = Perseverative Thinking Questionnaire; DASS-21-S = Depression Anxiety and Stress Scales
Stress Scale; 1IRS = Ilness Intrusiveness Rating Scale; PHQ-9 = Patient Health Questionnaire; APPQ-I = Albany Panic and Phobia Questionnaire
Interoceptive Subscale; PCL-5 = PTSD Checklist for DSM-5.

Notes:
*
p<.05;

< 0.001

Correlations at *p < .05 did not survive the Bonferroni correction for multiple comparisons
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Table 2
Mediating effects of PTQ of 1US-12 with DASS-21-S and IIRS in full sample

95% CI
Full sample (N = 244)
B P LL UL
Between |US-12 and DASS-21-S
Total effect (c) 029 <.001 024 034
Direct effect (c”) 021 <.001 015 027
Indirect effect (ab) 0.09 0.05 0.13
Ratio of indirect to direct effect: ~ 0.43
Ration of indirect to total effect:  0.31
Between 1US-12 and IIRS
Total effect (c) 066 <.001 049 084
Direct effect (c”) 024 0.02 003 045
Indirect effect (ab) 0.43 0.29 0.58
Ratio of indirect to direct effect:  1.79
Ratio of indirect to total effect: 0.65
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ClI = Confidence Interval; LL = Lower Limit; UL = Upper Limit; lUS-12 = Intolerance of Uncertainty Scale; PTQ = Perseverative Thinking

Questionnaire; DASS-21-S = Depression Anxiety and Stress Scales Stress Scale; IIRS = IlIness Intrusiveness Rating Scale.
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Table 3

Mediating effects of PTQ of 1US-12 with disorder specific symptom measures in subsamples

95% CI
MDD subsample (n = 190)
B P LL UL

Between 1US-12 and PHQ-9

Total effect (c) 020 <.001 014 0.27

Direct effect (c”) 0.10 0.02 0.02 0.17

Indirect effect (ab) 0.11 0.04 0.18

Ratio of indirect to direct effect: 1.10

Ratio of indirect to total effect: 0.55

95% ClI
Panic disorder subsample (n = 65)
B P LL UL

Between 1US-12 and APPQ-I

Total effect (c) 0.13 029 -0.12 0.38

Direct effect (c”) -0.13 041 -045 0.8

Indirect effect (ab) 0.27 0.08 0.44

—
Standardized indirect effect (ab) 0.27 0.08 0.44
95% ClI
PTSD subsample (n = 140)
B P LL UL

Between 1US-12 and PCL-5

Total effect (c) 078 <001 059 0.98

Direct effect (c”) 0.36 .002 0.13  0.59

Indirect effect (ab) 0.42 027 0.62

Ratio of indirect to direct effect: 117
Ratio of indirect to total effect: 0.54

ClI = Confidence Interval; LL = Lower Limit; UL = Upper Limit; lUS-12 = Intolerance of Uncertainty Scale; PTQ = Perseverative Thinking
Questionnaire; PHQ-9 = Patient Health Questionnaire; APPQ-1 = Albany Panic and Phobia Questionnaire Interoceptive Subscale; PCL-5 = PTSD
Checklist for DSM-5.
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