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Keywords:
 Background: Distress tolerance (DT) and rumination both influence the development and maintenance of
posttraumatic stress disorder (PTSD). However, few studies have investigated these constructs simultaneously.
We investigated whether the regulation dimension of DT was associated with PTSD symptom clusters
(intrusions, avoidance, negative alternations in cognitions and mood, alterations in arousal and reactivity), and
whether counterfactual rumination (CFT) mediated these relationships.
Methods: This cross-sectional study sampled trauma-exposed adults (N=119) seekingmental health services at
a community mental health center. Participants completed self-report measures of DT, rumination, and PTSD.
Mediation analyses were conducted using the SPSS PROCESS Macro.
Results: Lower scores on the DT regulation dimension were associatedwith higher PTSD symptom severity for all
four symptom clusters, controlling for depression and number of traumas. CFT significantly mediated this
relationship between DT's regulation and PTSD's intrusions and avoidance symptoms.
Limitations: Limitations included use of self-report data and the cross-sectional nature of this data.
Conclusions: Clinically, this study highlights that difficulties with regulating negative emotions can result in the
use of maladaptive cognitive strategies, such as CFT. This, in turn, may exacerbate PTSD symptom severity,
particularly intrusions and avoidance. This study highlights the importance of understanding specific dimensions
of DT, rumination, and PTSD symptom clusters to develop precise and efficient psychological interventions.

© 2018 Elsevier Inc. All rights reserved.
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1. Introduction

In recent research literature, the study of underlying psychological
mechanisms that can exacerbate and maintain disorders has increased
(e.g., [1–3]). Two such constructs that have started to receive more
attention in their effects on development and maintenance of post-
traumatic stress disorder (PTSD) symptoms are a) rumination, or the
perseverative thinking on symptoms of distress and its causes and con-
sequences [4], and b) distress tolerance (DT), or the individual
differences in the capacity to withstand negative emotions [5];
however, little is known about relations between dimensions of these
two constructs and PTSD symptom clusters.
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In the DSM-5, PTSD consists of the following symptoms clusters:
intrusions, avoidance, negative alterations in cognitions and mood
(NACM), and alterations in arousal and reactivity (AAR) [6]. PTSD is
conceptualized as a disorder of emotional and experiential avoidance
[7], and has conceptual links with DT. In fact, DT is theorized to play
an indirect role in maintaining PTSD symptom cluster severity [8],
such that lower DT leads to a poorer capacity to withstand negative
emotions, resulting in exacerbated PTSD symptoms, and higher DT sug-
gests the opposite. DT is a multidimensional construct [5] that consists
of behavioral and perceived components. Therefore, we investigated
perceived DT utilizing the Distress Tolerance Scale (DTS) [5]. This ques-
tionnaire conceptualizes DT as a multidimensional, four-factor con-
struct that loads onto a higher order DT factor. The four components
of DT are the following: Absorption (attention engrossed by negative
emotions), Appraisal (assessment of acceptability of negative emo-
tions), Tolerance (ability to handle negative emotions), and Regulation
(efforts to manage negative emotions) [5].
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Specifically, DT's regulation componentmay be particularly relevant
in relation to PTSD symptoms because it focuses on strategies
(e.g., avoidance) to reduce PTSD-related distress. Those with PTSD
symptoms and lower DTmay avoid threatening information to regulate
or avoid negative mood states [9]. With avoidance being a key aspect of
PTSD, lower DT regulation scores may be expected for those with PTSD.
Unsurprisingly, the addition of DT strategies has been found to enhance
the effectiveness of trauma-focused treatment [10]. Significant relation-
ships between DT and PTSD have been found in different clinical sam-
ples such as residential Veterans [11], acute care psychiatric inpatients
[12], substance users [13], and trauma-exposed civilians [14].
Cross-sectional studies have found that lower DT relates to greater
PTSD symptom severity among different trauma-exposed civilian
and veteran samples [15–17]. In addition, research has found DT is
associated with the intrusion and avoidance symptom clusters
above and beyond depressive symptoms and time since the index
trauma [18]. Fetzner and colleagues' [18] study posited that this
could have been due to an individual's lower perceived coping ability
(e.g., lower DT regulation) in response to intrusive symptoms, which
results in the use of maladaptive coping strategies like avoidance,
thus further aggravating intrusions. Taken together, there is support
for the link between DT and PTSD symptom clusters (especially in-
trusions and avoidance); however, to date no studies have examined
the relation of specific dimensions of DT and DSM-5 PTSD symptom
clusters.

DT is also related to rumination. A study on participantswith border-
line personality disorder found strong associations between lowDT and
heightened rumination [19]. Another recent study found that lowered
DT predicted increased use of rumination [20]. Furthermore, brooding
rumination (perseveration on distress symptoms) has been found to
mediate the relationship between DT and depression [21]. Although re-
search in this area is somewhat limited, within the context of individ-
uals with low DT, rumination can be conceptualized as a cognitive
coping mechanism used to regulate experiences with negative emo-
tions [20]. Therefore, DT's regulation dimension could be relevant to ru-
mination, in that lower DT regulation results in heightened rumination.

Rumination is also related to PTSD (e.g., [22–24]). The cognitive
model of PTSD proposes that coping strategies such as rumination
(albeit maladaptive) are intended to manage threat/control [8]. Rumi-
nation in the context of PTSD refers to perseverative thinking about
the meaning of a trauma memory, its causes, and outcomes [24,25].
Rumination is thought to be a cognitive avoidance strategy that may
lead to faulty processing of the traumatic event [8,26], as it distracts
fromprocessing of the actual traumaticmemory [27]. Prospective inves-
tigations show that rumination before or after a traumatic event pre-
dicts PTSD symptoms [23,28–30].

Several types of rumination can affect PTSD symptom severity, such
as ineffective thinking, perseveration over why something happened,
and continued pressure to ruminate [24]. A recently developed mea-
sure, the Ruminative Thought Style Questionnaire (RTSQ), taps into sev-
eral types of rumination. The RTSQ, as a global measure of ruminative
thinking, measures the overall general tendency to think repetitively,
recurrently and intrusively [31], and allows for measurement of dimen-
sions of rumination, including problem-focused thoughts (deficits in
problem-solving ability), counterfactual thinking (imagining and
perseverating on imagined alternative outcomes to various situations
that will happen and/or have already happened), repetitive thoughts
(frequency and repetitiveness of cognitions), and anticipatory thoughts
(intrusive and persistent perseveration over future possible events)
[32].While past researchhas investigated the relationship between spe-
cific dimensions of rumination utilizing the RTSQ and PTSD symptom
clusters, this study utilizedDSM-IV symptoms [33]. Thus far, few studies
have been conducted examining rumination in relation to DSM-5 PTSD
symptoms.

Counterfactual rumination (CFT) may be particularly relevant to
PTSD symptoms as it refers to perseverating on alternative outcomes
of a trauma memory, such as how the trauma could have ended differ-
ently or been prevented [32]. In cross-sectional and longitudinal studies,
CFT is consistently positively associated with PTSD symptoms among
those exposed to trauma [34,35]. Past research has also shown that
the type of CFT employed by an individual in the processing of trauma
can determine increased or decreased PTSD symptoms [34]. If an indi-
vidual is able to respond to a traumamemory by generating alternative
reasons a situation could have been better, this can result in adaptive
strategies such as planning for the future; conversely, past research
has posited CFT can become maladaptive if an individual has a limited
range of alternative reasons or scenarios to consider. This could result
in the maintenance of the trauma memory and its most stressful fea-
tures [34].

Past studies have investigated CFT's relationship with specific PTSD
symptom clusters. Greater CFT was associated with greater intrusions
and avoidance symptoms after controlling for age, depressive symp-
toms, and number of traumatic events [35]. CFT's relationship with in-
trusion symptoms can be explained by theory [8]; additionally,
Mitchell and colleagues [35] posited that avoidance is uniquely associat-
edwith CFT because their functions overlap. To elaborate further, the re-
petitive thinking of the trauma and its causes and consequences can
take the place of taking actual steps to process the trauma memory
[8], which can lead to future increased distress at intrusive memories,
and increased use of CFT as an avoidancemechanism. Onewould expect
CFT to be associated with PTSD's NACM symptoms, given that rumina-
tion is highly associated with depression symptoms [36]; however,
past research has found CFT relates less to PTSD's dysphoria symptoms,
a combination of all NACM and arousal symptoms, than anticipatory
thoughts and problem-focused rumination [33]. In regards to AAR
symptoms, past research has found that rumination predicted lower
heart rate response when an individual recalled a trauma [37].

Past research has shown DT predicts rumination, and that rumina-
tion mediates the relationship between DT and depression [21]. Addi-
tionally, past research has shown that trauma-related rumination
mediates the relationship between emotion regulation ability and
PTSD symptoms [38]. Therefore, there is precedence in the literature
to investigate rumination as a mediator between DT and PTSD. To the
authors' knowledge, to date no research has investigated the specific re-
lations between DT Regulation, CFT, and PTSD symptom clusters. We
could posit that if an individual low in DT's regulation is attempting to
regulate a negative emotion, one of the potential ways he/shemight at-
tempt to cope is with CFT. Given CFT's unique relationship with PTSD
symptoms [34,35] and rumination's status as a possible cognitive avoid-
ance coping strategy [8], this could be one suchmechanismbywhichDT
regulation could relate to PTSD symptoms. Therefore, CFT can be con-
ceptualized as a maladaptive coping mechanism by which individuals
low in the regulation component of DT attempt to manage negative
emotions elicited by a traumatic memory by thinking about alternative
outcomes to the trauma. This can result in exacerbated PTSD symptom-
atology. Specifically, as past research has shown DT and CFT have
unique relationships with intrusion and avoidance symptoms [18,35],
we posit DT's regulation dimension will indirectly affect intrusion and
avoidance symptoms by way of CFT.

1.1. Current study aims

Existing studies are limited in that they have primarily conceptual-
ized DT as an overarching singular construct (e.g., [14,15,18]), and, to
this authors' knowledge, have not investigated specific DT dimensions
and DSM-5 PTSD symptom clusters. Specifically, DT regulation is wor-
thy of investigation as it represents an individual's efforts to manage
negative emotions [5]. Additionally, mechanisms of this relationship
are less understood. Past research has found rumination to be amediat-
ing mechanism between DT and depression [21], and emotion regula-
tion ability and PTSD symptoms [38]. Prior research has shown DT to
have strong relationships with all PTSD symptom clusters, but even
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stronger associations with the intrusion and avoidance symptom clus-
ters above and beyond depressive symptoms and time since the index
trauma [18]. Also, research has shown that CFT has unique relationships
with PTSD's intrusion and avoidance symptoms [35]. Therefore, given
the similarities in DT regulation's and CFT's relationships with PTSD
symptoms, and CFT's possible function as an avoidant coping mecha-
nism in PTSD [35], in the present study we investigated CFT as a medi-
ating mechanism between DT regulation and the four DSM-5 PTSD
symptom clusters. First, we hypothesized that DT's regulation would
be inversely associatedwith all PTSD symptoms clusters, with strongest
relations with intrusion and avoidance symptoms. Second, we hypoth-
esized that CFTwouldmediate the relationship between DT's regulation
and PTSD's intrusion symptoms. Third, we hypothesized that CFTwould
mediate the relationship betweenDT's regulation and PTSD's avoidance
symptoms. Because past research has shown DT is associated with de-
pression [21], and depression was moderately correlated with all
study variables, we included it as a covariate. Additionally, because
past recent research looking at DT and PTSD has included number of
traumatic events as a covariate (e.g., [15,17]), we added this as a covar-
iate in the current study.

2. Methods

2.1. Procedure

This study was approved by an Institutional Review Board at a Mid-
western university prior to data collection and was conducted in accor-
dance with the Declaration of Helsinki. The sample consisted of 308
adults seeking mental health treatment at a community mental health
center in the Midwest. Trained research staff approached them in the
waiting room to provide study information and assess eligibility criteria
if they were interested. Participants were eligible if they were seeking
mental health treatment for the first time, aged 18–65 years, and had
a working knowledge of the English language. Interested and eligible
participants were then provided the study survey to be completed on
a laptop prior to their session. Participants were provided an informed
consent statement and then were asked to complete a web survey of
questionnaires at their initial intake appointment or second therapy ap-
pointment at the clinic. The survey took approximately 30 min to
complete.

2.2. Exclusions and treatment of missing data

Of the 308 participants, 78 were excluded due to reporting no trau-
ma exposure. An additional 107 participants were excluded due to
missing N50% of the responses on any study questionnaires. An addi-
tional four participants were excluded due to having outlier scores.
The final sample size was 119. Due to a minor protocol deviation,
three participants over the age of 65 were included in the final sample.
Data were screened for missingness and normality. Analyses showed
that the range of missing data was from 0 to 16.9% for individual
cases, with 0.01% of datamissing overall (43missing cases). Due tomin-
imal missing data, and the fact all participants were notmissing N50% of
data, we estimated missing data using the maximum likelihood (ML)
estimation with the EM algorithm in IBM SPSS v.21.

2.3. Effective sample characteristics

In the sample of 119 participants, the majority of participants were
women (n = 81; 68.1%), and ranged in age from 18 to 71 years old
(M = 35.73, SD = 11.76). Most of the sample was Caucasian (n =
111; 93.3%), single (n= 47; 39.5%) or married (n= 37; 31.1%), were
either employed full time (n = 58; 48.7%) or unemployed (n =
32; 26.9%), and had a mean of 13.08 years of school (SD = 2.60).
Sixty-nine participants indicated they sought out treatment in their
lifetime (other than hospitalizations) for problems with emotions,
nerves, mental health, sleep, or use of alcohol or drugs. Out of these par-
ticipants, 59 indicated howmany times they had sought help formental
health problems from a professional in the last 12 months (M= 4.41,
SD=5.11).
2.4. Measures

The Stressful Life Events Questionnaire (SLESQ) [39] is a self-report
questionnaire that assesses 12 Criterion A traumatic events, as well as
an additional, 13th “catch-all” item. This questionnaire was adapted to
assess for DSM-5 trauma exposure [40]. Participants were asked to
specify their most distressing trauma. The original version of this ques-
tionnaire has demonstrated adequate test-retest reliability (κ= 0.73)
and convergent validity [39].

The PTSD Checklist for DSM-5 (PCL-5) [41] is a 20-item self-report
questionnaire that assesses PTSD symptoms based on DSM-5 criteria.
Symptom severity in the past month is rated on a five-point Likert
scale ranging from 0 (“not at all”) to 4 (“Extremely”), with higher scores
indicating more severity. In this study, participants rated current PTSD
symptoms based on their worst reported trauma reported from their
SLESQ responses. The PCL-5 has shown strong internal consistency,
test-retest reliability, and convergent and discriminant validity in differ-
ent populations, such as college students [42] and veterans [43,44]. A
provisional diagnosis can be inferred by considering items rated 2 and
up as symptom endorsement [41]. A PTSD diagnosis can be inferred
by following the diagnostic algorithm in DSM-5 of one intrusion symp-
tom, one avoidance symptom, two NACM symptoms, and two AAR
symptoms [42]. Additionally, a score of 33 or greater on the PCL-5 indi-
cates probable PTSD [43]. Internal consistency of the total PCL-5 score in
this study was excellent (α=0.97). All subscales showed excellent in-
ternal consistency (intrusions: α=0.94; avoidance: α=0.93; NACM:
α=0.93; and AAR: α=0.93).

The Ruminative Thought Style Questionnaire (RTSQ) [31] is a 20-item
self-report questionnaire that assesses the overall tendency to think re-
petitively, recurrently, and intrusively [31]. Items are rated on a seven-
point Likert scale ranging from 1 (“does not describe me at all”) to 7
(“describes me very well”), with higher scores indicatingmore rumina-
tion. A factor analysis of theRTSQ showed four factors utilizing 15 items:
problem-focused thoughts, CFT, repetitive thoughts, and anticipatory
thoughts [32]. Therefore, in this study we utilized 15 items on the
RTSQ. The RTSQ has demonstrated adequate psychometrics, including
convergent validity with the Response Style Questionnaire (RSQ), Glob-
al Rumination Scale (GRS), and the Beck-Depression Inventory-II [31].
In particular, we utilized the CFT subscale of the RTSQ, which consists
of the following items: “when I am expecting to meet someone, I will
imagine every possible scenario and conversation,” “I tend to replay
past events as I would have liked them to happen,” “I find myself
daydreaming about things I wish I had done,” and “When I feel I have
had a bad interactionwith someone, I tend to imagine various scenarios
where I would have acted differently.” In the current study, the internal
consistency of the total RTSQ 15-item score and all the subscales were
excellent (total RTSQ 15-item score: α = 0.97; CFT: α = 0.87; re-
petitive rumination: α= 0.95; problem-focused thinking rumination:
α=0.94; and anticipatory rumination: α=0.81).

The Distress Tolerance Scale (DTS) [5] is a 15-item self-report ques-
tionnaire that assesses the capacity to handle negative emotional states
(e.g., anger, depression). Items are assessed on a five-point Likert scale
ranging from 1 (strongly agree) to 5 (strongly disagree). Item 6 is
reverse-scored. Higher scores indicate a stronger capacity to withstand
negative or distressing emotions. Factor analyses have shown a four-
factor solution (Tolerance, Appraisal, Absorption, and Regulation)
that loads onto a higher DT factor [5]. In the current study, all total
and subscale scores showed excellent internal consistency (total DTS
score:α=0.95; regulation:α=0.88; tolerance:α=0.85; absorption:
α= 0.90; and appraisal: α=0.81).
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The Patient Health Questionnaire – 9 (PHQ-9) [45] is a nine-item self-
report questionnaire that assesses symptoms of depression in the past
two weeks per DSM-5 criteria. Items are rated on a four-point Likert
scale (0= not at all to 3 = every day), and scores can range from 0 to
27, with higher scores indicating more severe depressive symptoms. It
has demonstrated good internal consistency [45], test-retest reliability,
and adequate construct validity [45,46]. The PHQ-9 demonstrated ex-
cellent internal consistency in the current study (α=0.92).

2.5. Data analytic plan

All variableswere normally distributed according to the benchmarks
for skewness and kurtosis (b2 and b7, respectively) [47]. The PROCESS
SPSSmacro forModel 4 [48] was used to investigate the direct and indi-
rect effects in the simple mediation model. Each sample was
bootstrapped 10,000 times. A mediating effect is determined if the
bootstrapped confidence interval is fully above or below zero [49,50].
In the current study, the direct effect of DT's regulation subscale on
PTSD symptom clusters was assessed. Then, the indirect effect of DT's
regulation on PTSD symptom clusters by way of CFT was assessed.
Therefore, the DT regulation subscale served as the predictor, CFT
served as the mediator, and the PTSD symptom clusters served as the
outcome variables. Depression and number of traumatic events were
added as covariates.

3. Results

3.1. Descriptive statistics

The three most commonly endorsed traumas were the following:
being kicked, beaten, slapped around, or physically harmed by a roman-
tic partner, date, sibling, family member, stranger, or someone else (n
= 63; 52.9%), experiencing the death of a family member, romantic
partner, or close friend due to accident, homicide, or suicide (n= 62;
52.1%), and being threatened with a weapon (e.g., knife, gun) (n =
46; 38.7%). The most commonly endorsed index traumas included
experiencing the death of a family member, romantic partner, or close
friend due to accident, homicide, or suicide (n=34; 28.6%), being sex-
ually abused as a child (n= 14; 11.8%), being kicked, beaten, slapped
around, or physically harmed by a romantic partner, date, sibling, family
member, stranger, or someone else (n= 12; 10.1%), or being in a life-
threatening accident (n=11; 9.2%). The participants scored an average
of 24.05 (SD = 22.13; range = 0 to 77) on the PCL-5, 56.31 (SD =
24.46; range = 15 to 105) on the RTSQ, 48.20 (SD = 14.87; range =
18 to 75) on the DTS, 9.99 (SD=6.89; range= 0 to 24) on the PHQ-9,
Table 1
Correlations between distress tolerance regulation, counterfactual rumination, PTSD symptom

Mean (SD) 1 2 3

1. DT-regulation 9.65
(3.43)

1.00

2. CFT 15.68
(6.94)

−0.43** 1.00

3. PTSD-intrusions 5.79
(5.86)

−0.44** 0.52** 1

4. PTSD-avoidance 2.47
(2.56)

−0.36** 0.51** 0

5. PTSD-NACM 8.50
(8.11)

−0.42** 0.48** 0

6. PTSD-AAR 7.29
(7.10)

−0.42** 0.45** 0

7. Depression 9.99
(6.89)

−0.36** 0.53** 0

8. Number of traumas 3.97
(2.68)

−0.22* 0.28** 0

Note. *p b 0.05, **p b 0.01; DT-regulation= distress tolerance regulation (derived from the D
Thought Style Questionnaire), NACM= negative alterations in cognitions and mood, AAR= a
Checklist). SD= standard deviation.
and had an average of 3.97 (SD = 2.68; range 0 to 12) number of
traumas. According to the diagnostic algorithm on the PCL, approxi-
mately 39 (32.8%) participants met possible criteria for a PTSD diagno-
sis. According to the cutoff score criteria, 37.8% of trauma-exposed
participants met criteria for probable PTSD. The correlations between
DT regulation, CFT, PTSD symptom clusters, depression, and number
of traumas are presented in Table 1.

3.2. Main analyses

The direct effects of DT's regulation subscale on PTSD symptom clus-
ters were examined. Four separate mediation analyses were conducted.
DT regulation served as the predictor variable, PTSD symptom clusters
were the criterion variables, and CFTwas themediator. Results revealed
statistically significant main effects for DT regulation on intrusions,
avoidance, NACM, and AAR symptoms clusters, controlling for depres-
sion and number of traumatic events. Specifically, lower DT regulation
was associated with greater severity in intrusions, avoidance, NACM,
and AAR symptom clusters (see Table 2).

Next, the indirect effect of the DT regulation subscale on PTSD symp-
toms clusters via CFTwas assessed, while controlling for depression and
number of traumas. Consistent with hypotheses, results from themedi-
ation analysis revealed that CFT significantly mediated the relation be-
tween DT regulation and intrusion symptoms (see Fig. 1: ΔB=−0.12,
BootSE = 0.06, 95% CI = −0.28, −0.02), and between DT regulation
and avoidance symptoms (see Fig. 2; ΔB=−0.05, BootSE=0.03, 95%
CI = −0.13, −0.01). There were no significant mediating effects for
CFT between DT regulation and NACM symptoms (ΔB = −0.06,
BootSE=0.06, 95% CI =−0.22, 0.03), and DT regulation and the AAR
symptoms (ΔB=−0.06, BootSE=0.06, 95% CI=−0.21, 0.02).

We reran models with intrusion and avoidance symptoms, as these
were the original models that showed a mediation effect. When we re-
versed the outcome and themediator variable, we found similar results
for bothmodels. Both DT regulation (B=−0.52, t=−3.23, p=0.002,
95% CI=−0.85, −0.20) and intrusions symptoms (B=0.31, t=2.87,
p = 0.005, 95% CI = 0.10, 0.52) were associated with CFT. Intrusion
symptoms mediated the relationship between DT regulation and CFT
(ΔB =−0.14, BootSE = 0.08, 95% CI = −0.35, −0.03). We note that
the overall variance accounted for in this model (R2 =0.40) is similar
to our original model. In the second model, both DT regulation and
avoidance symptoms (B = 0.69, t = 2.89, p = 0.005, 95% CI = 0.22,
1.17) were associated with CFT. Avoidance symptoms also mediated
the relationship between DT regulation and CFT (ΔB=−0.09, BootSE
=0.06, 95% CI =−0.27, −0.01). We do note that the overall variance
in this model (R2 =0.40) was also similar to our model.
clusters, depression, and number of traumas.

4 5 6 7 8

.00

.85** 1.00

.83** 0.76** 1.00

.83** 0.74** 0.87** 1.00

.49** 0.50** 0.64** 0.54** 1.00

.37** 0.36** 0.46** 0.49** 0.30** 1.00

istress Tolerance Scale), CFT = counterfactual rumination (derived from the Ruminative
lterations in arousal and reactivity (PTSD symptom clusters were derived from the PTSD



Table 2
Direct effects of DT Regulation predicting PTSD symptom clusters while controlling for
depression and number of traumas (df = 115).

Outcome variables b β t p Model R2 Δ R2

Intrusion −0.47 −0.27 −3.39 0.01** 0.36 0.06
Avoidance −0.13 −0.18 −2.13 0.04* 0.33 0.03
NACM −0.44 −0.19 −2.67 0.01** 0.52 0.03
AAR −0.43 −0.21 −2.82 0.01** 0.45 0.04

Note. NACM=negative alterations in cognitions and mood. AAR= alterations in arousal
and reactivity. PTSD symptom clusters were derived from the PTSD Checklist. **p b 0.01,
*p b 0.05; Δ R2 = proportion of variance uniquely accounted for by distress tolerance; β
= standardized beta coefficient.
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We ran models where we reversed the predictor and mediator var-
iable. Both CFT (B = 0.27, t = 3.67, p = 0.0004, 95% CI = 0.13, 0.42)
and DT regulation (B=−0.35, t=−2.52, p=0.013, 95% CI=−0.63,
−0.08) were associated with intrusion symptoms, which was consis-
tent with our original results. Additionally, DT regulation mediated the
relationship between CFT and intrusion symptoms (ΔB = 0.06,
BootSE=0.03, 95% CI = 0.01, 0.13). We note no difference in the over-
all variance accounted for in this model (R2 =0.40) versus our model.
In the second model, CFT (B = 0.11, t = 3.40, p = 0.001, 95% CI =
0.05, 0.18) was associatedwith avoidance symptoms, but DT regulation
was not (B=−0.08, t =−1.27, p= 0.21, 95% CI =−0.20, 0.04). DT
regulation did not mediate the relationship between CFT and avoidance
symptoms. The variance accounted for in this model is slightly lower
(R2 =0.37) than our model.

4. Discussion

The present study examined the relations between the regulation di-
mension of DT, CFT, and the four DSM-5 PTSD symptom clusters in a
Fig. 1. CFT as a mediator for the relationship between DT Regulation and
sample of adults seeking mental health treatment, utilizing a cross-
sectional study design. Partially consistent with the first hypothesis,
we found that DT's regulation was significantly associated with all
PTSD symptom clusters, and intrusions were most strongly associated
with DT regulation; however, avoidance symptoms were actually the
most weakly associated with DT regulation. Additionally, we found
that CFT as a mediator was specific to PTSD's intrusions and avoidance
symptoms (second and third hypotheses supported).

The findings of our study are largely consistent with past research
that has found relationships between DT and PTSD's intrusions and
avoidance symptoms [18], after controlling for depressive symptoms
and number of traumas. Although avoidance symptoms were weakly
associated with DT regulation, we note this raises questions regard-
ing which dimension of distress tolerance that avoidance symptoms
could be most related to, as past research has shown it to be strongly
related to distress tolerance as a whole [18]. Past research has sug-
gested that DT's specific relationship with intrusions and avoidance
symptoms could be due to a cyclical relationship between the two
symptoms clusters, in that an individual lower in DT will have
lower perceived capacity to cope with intrusive symptoms [18],
resulting in the use of avoidance as a coping strategy and further
exacerbation of intrusive symptoms. Indeed, this cyclical relation-
ship is central to different theories of PTSD, such as the emotional
processing theory of PTSD [7,51] and the cognitive theory of PTSD
[8]. Both theories emphasis that intrusive memories results in
heightened avoidance symptoms, which ultimately exacerbates
and results in increasingly severe PTSD symptomatology.

Our study also found evidence that DT's regulation was significantly
associated with both NACM and arousal symptoms. These results are
expected, as past research utilizing DSM-IV PTSD symptoms has found
associations between the emotional numbing and arousal symptoms
of the emotional numbing model of PTSD [52] and DT, even after
PTSD Intrusions controlling for depression and number of traumas.



Fig. 2. CFT as a mediator for the relationship between DT Regulation and PTSD Avoidance controlling for depression and number of traumas.
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controlling for depression [13]. Although PTSD's NACM [53,54] and AAR
symptom clusters contain symptoms that are conceptually similar to
depression, regulation was still associated with these symptoms clus-
ters after controlling for depression symptoms and number of traumas.
Past research has suggested that distress tolerance could make an indi-
vidual engage in negative appraisals, and therefore have decreased ca-
pacity to cope with the emotional difficulties that can occur after a
trauma, resulting in increased NACM and AAR symptoms [55]. This sug-
gests that there are symptoms in the NACM and arousal clusters that
could be specific to the association betweenDT and PTSD, above and be-
yond depression. Further research into the nature of these associations
is needed.

Our results extend past research findings in that we found amediat-
ing effect for CFT between DT regulation and intrusions, and DT regula-
tion and avoidance. The results make sense when considering PTSD's
conceptualization as a disorder of emotional and experiential avoidance
[7]. An individual low in DT regulation might lack the ability to cope
with the negative emotional experiences accompanying a trauma such
as depression [56], anger [57,58], or PTSD symptoms [14,16,17]. An indi-
vidualmight then try to regulate these emotions through increased CFT,
or engaging in perseveration on alternative outcomes of a traumamem-
ory, such as how the trauma could have ended differently or been
prevented. Indeed, past research has found ruminationmediates the re-
lationship between DT and depression [21].Within our study, we found
CFT had a mediating effect after controlling for depression, suggesting
that rumination as a maladaptive emotional regulatory mechanism in
response to lower DT is not just limited to depression. Therefore, this re-
lationship should be studied in regard to howDT and rumination can af-
fect other types of posttrauma symptomatology (e.g., adjustment,
anxiety, substance use disorders).

Consistent with our hypotheses, CFT did not significantly mediate
the relation between DT regulation and PTSD's NACM and AAR symp-
tom clusters. We expected no relation between CFT and NACM, and
CFT and AAR because past research has found that CFT is associated
with intrusion and avoidance symptoms over other PTSD symptom
clusters [23,29,35]. Additionally, past research has shown unique rela-
tionships between PTSD's dysphoria symptoms, which consists of all
NACM symptoms and some arousal symptoms, and anticipatory rumi-
nation and problem-focused rumination, over CFT [33]. Therefore, it ap-
pears other rumination dimensions have more of an effect on PTSD's
NACM symptom cluster. In regards to AAR, past research found that ru-
mination over a recalled trauma predicted decreased heart rate [37],
which indicates decreased hyperarousal symptoms. Specifically, other
past research has shown thatwhen studies utilized a trauma-related re-
minder to evoke a trauma memory, akin to an intrusive memory, this
resulted in increased heart rate; however, in the context of the study
byHalligan and colleagues [37], intentional recall of the trauma resulted
in decreased heart rate, or decreased physiological arousal. The study by
Claycomb and colleagues [33] utilized DSM-IV criteria for PTSD in an
outpatient community mental health sample, and to our knowledge
few studies have investigated relations between arousal symptoms
and specific facets of rumination; therefore, future studies should con-
tinue to investigate relationships between specific dimensions of rumi-
nation and DSM-5 PTSD symptom clusters.

We considered alternative models, where we reversed the outcome
and themediator variable, andmodels wherewe reversed the predictor
and mediator variables. Models in whichwe reversed the outcome var-
iable (intrusions and avoidance symptoms) and the mediator variable
(CFT) were not different from our original results. Models in which we
reversed the predictor (DT regulation) and the mediator variable
(CFT) were also similar to our original model with intrusion symptoms,
but were inconsistent for the model with avoidance symptoms. Al-
though other models produced similar results to our original results,
our model is most consistent with current theory [8] and past empirical
research [38], and we maintain that the model utilized in this study is
currently the best explanation for the relationships between the
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variables. Further investigation into these relationships in a longitudinal
study design is warranted to clarify causality.

There are several clinical implications from this study. Broadly, this
study highlights the clinical importance of understanding relations be-
tweenmultiple underlying psychological mechanisms and their dimen-
sions, and the effects they can have on PTSD symptomatology.
Understanding these types of relationships can aid in the development
and tailoring of treatment to individuals in PTSD treatment
(e.g., incorporating mindfulness to address rumination if someone re-
ports low DT and heightened PTSD symptoms). This study also high-
lights rumination as a maladaptive coping mechanism which must be
addressed in treatment, as it can result in increased intrusions and
avoidance in PTSD. In general, the role of rumination as an avoidance
mechanism and its role in themaintenance of PTSD has been highlight-
ed in the literature [8]. This study further underscores the need to assess
for rumination in a therapy patient when he or she is undergoing treat-
ment. Although we do not know what the patients in this study were
seeking treatment for, we could posit that if an individual was seeking
therapy for the effects of trauma, rumination could be the way an indi-
vidual copes with the negative emotional effects of trauma, and an un-
seen mechanism by which PTSD symptoms can be maintained and
exacerbated. Future studies should seek to examine these relations in
patients seeking treatment specifically for the effects of trauma. The
study also highlights the need to teach DT skills within treatment for
trauma, as this can further exacerbate symptoms with cyclical relation-
ships such as intrusions and avoidance. Increasing DT would, in turn,
weaken this relationship and hopefully lead to eventual reduction in
PTSD symptomatology.

Certain limitations must be considered when interpreting the results
of the current study. This research program relied solely on self-report
data. Thus, future research should utilize clinician-administered semi-
structured interviews (e.g., the Clinician Administered PTSD Scale for
DSM-5) [59]. Second, we did not assess for othermental health diagnoses
in participants, nor reasons for seeking mental health services, what type
of help they are seeking, and if they were taking psychiatric medications.
Future studies could assess for this type of information to see how they
could affect results. Third, the cross-sectional nature of this data does
not allow us to infer causality in the relationships between constructs
studied; therefore, use of longitudinal data in the future could be of
great value. Additionally, replication of these results in another sample
would increase confidence in the directionality of our results. Fourth,
the RTSQ does not assess rumination specific to the traumatic event(s).
Therefore, more research should be done into types of rumination on
traumatic events to ascertain their effects on PTSD symptoms and DT.

Despite the aforementioned limitations, there are several noteworthy
strengths to this study. First, this study is only one of a handful to examine
both DT and rumination, both well-known underlying mechanisms to
several disorders, and how they operate together in terms of their effects
on PTSD. The only known study to do this to date looked at rumination as
amediator between DT and depression [21]. Second, this is the first study
to our knowledge to investigate both specific dimensions of DT and rumi-
nation in relation to the DSM-5 PTSD symptom clusters. Further research
could also investigate PTSD and rumination's relationswith other features
of DT, such as behavioral and physical DT. Third, most studies that inves-
tigate relations between emotion and cognitive constructs and PTSD
symptom clusters appear to utilize military/veteran and/or college stu-
dent samples. Our study is unique in that it utilizes a civilian, mental
health treatment-seeking sample. Our study opens opportunities to ask
more researchquestions in this type of population. Overall, this study pro-
vides a strong foundation for future research investigating underlying
mechanisms and PTSD symptom clusters.
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