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Abstract
Background Public safety personnel (PSP; e.g., correctional workers and officers, firefighters, paramedics, police officers, 
public safety communications officials) are regularly exposed to potentially traumatic events and considerable uncertainty as 
part of their employment. Canadian PSP screen positively for mental disorders at much higher rates than the general popula-
tion. Intolerance of uncertainty (IU) and anxiety sensitivity (AS) are empirically-supported vulnerability factors associated 
with the development and maintenance of mental disorders.
Methods The present study was designed to assess IU and AS across PSP—a population regularly encountering uncer-
tainty—with and without mental disorders (n = 4304; 33.3% women), and across normative clinical, community, and under-
graduate samples. Further, the study examined the relationship between IU and AS and mental disorders among PSP.
Results There were significant differences across groups on IU and AS scores (ps < .001). All PSP, with and without a posi-
tive screen for a mental disorder, reported lower IU and AS than clinical samples; however, PSP without mental disorders 
reported lower IU and AS than all other groups (ps < .001).
Conclusion Increased resilience or the development of coping skills to manage regular exposures to uncertain threat may 
help explain why PSP reported low levels of IU and AS despite higher prevalence of mental disorders. Implications for PSP 
training and treatment are discussed.

Keywords Intolerance of uncertainty · Anxiety sensitivity · Mental health · Transdiagnostic · Public safety personnel

Public safety personnel (PSP; e.g., correctional workers 
and officers, firefighters, paramedics, police officers, public 
safety communications officials [e.g., call center operators/
dispatchers]; Oliphant 2016) appear at increased risk of 
mental disorders given the nature of their work (Carleton 
et al. 2018, 2019a, b). PSP may be up to four times more 
likely to screen positive for at least one mental disorder than 
the general population (Carleton et al. 2018). PSP work may 
result in frequent, yet unexpected, exposure to potentially 
traumatic events (PTEs; Carleton et al. 2019a, b). PTEs cou-
pled with demanding and varied work schedules make PSP 
vulnerable to various mental disorders such as posttraumatic 

stress disorder (PTSD), generalized anxiety disorder (GAD), 
and major depressive disorder (MDD; Benedek et al. 2007; 
Carleton et al. 2019a, b; Kleim and Westphal 2011). Rates 
of comorbidity are also cause for concern; in a sample of 
Canadian PSP, 18% screened positive for three or more 
mental disorders (Carleton et al. 2018). PSP with additional 
training specific to the potentially traumatic event may be 
less vulnerable to mental disorders in response to events and 
experiences encountered at work (e.g., Carleton et al. 2018; 
Perrin et al. 2007).

PSP work is characterized by uncertain and uncontrol-
lable events (Barton et al. 2015; Harenčárová 2017; van 
den Heuvel et al. 2014). Such uncertainty may have a wide 
range of occupational implications for PSP who must 
make quick tactical decisions. For example, uncertainty 
may influence PSP to overestimate the negative conse-
quences of options presented to them and result in decision 
avoidance (Anderson 2003; van den Heuvel et al. 2012). 
Uncertainty regarding work-related events may reduce 
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overall feelings of safety among PSP, which can be associ-
ated with greater symptoms of depression and PTSD (i.e., 
greater hyperarousal, intrusive symptoms, peritraumatic 
dissociation; Fullerton et al. 2006; Grieger et al. 2004). 
Preliminary evidence suggests intolerance of uncertainty 
(IU) remains an important vulnerability factor for mental 
disorders among PSP (Korol et al. 2019). Accordingly, the 
capacity of PSP to tolerate uncertainty and manage any 
associated anxiety symptoms may be critical for maintain-
ing their mental health.

IU and anxiety sensitivity (AS) have been identified as 
robust cognitive vulnerability factors associated with the 
development and maintenance of a wide range of mental 
disorders (Carleton et al. 2012a, b; Fedroff et al. 2000; McE-
voy and Mahoney 2012; Taylor et al. 1992). The available 
research and theory suggest that IU and AS may also have 
meaningful implications for transdiagnostic prevention and 
treatment approaches (Carleton 2016a, b; Mahoney and 
McEvoy 2012). Researchers have not assessed whether lev-
els of IU and AS among diverse PSP differ from the general 
population.

“IU is an individual’s dispositional incapacity to endure 
the aversive response triggered by the perceived absence 
of salient, key, or sufficient information, and sustained by 
the associated perception of uncertainty” (p. 31, Carleton 
2016b). Individuals with high IU overestimate the possibility 
that a negative event will occur and perceive an inability to 
cope that results in maladaptive cognitive, emotional, and 
behavioural responses (Dugas et al. 1997, 2001). Maladap-
tive responses such as avoidance influence the development 
and maintenance of mental disorders. Elevated IU has been 
implicated in mood and anxiety disorders (see Carleton 
2016a, for review); for example, researchers have evidenced 
the role of IU in depression (Carleton et al. 2012a, b; Dugas 
et al. 2004; Gentes and Ruscio 2011; Hong and Cheung 
2015; Yook et al. 2010), social anxiety (SAD; Allan et al. 
2018; Carleton et al. 2010), obsessive–compulsive disorder 
(OCD; Tolin et al. 2003; Gentes and Ruscio 2011), health 
anxiety (Boelen and Carleton 2012), panic disorder (PD; 
Carleton et al. 2014a, b), and posttraumatic stress disorder 
(PTSD; Fetzner et al. 2013). IU appears to be similarly ele-
vated across different clinical samples and across different 
diagnoses; however, clinical samples as a whole have sta-
tistically significantly elevated IU when compared to com-
munity and undergraduate samples (Carleton et al. 2012a, 
b). IU responses (e.g., behaviour disengagement, denial, dis-
tractions) to trauma are associated with a greater likelihood 
of developing PTSD (Bryant and Guthrie 2007; Silver et al. 
2002); as such, elevated IU may be a particularly important 
factor for identifying vulnerability for PSP who are regularly 
exposed to trauma (Carleton et al. 2019a, b). Conversely, 
repeated exposure to uncertainty may increase tolerance of 
uncertainty (Boswell et al. 2013b; Carleton et al. 2019a, b). 

Lower levels of IU consequent to such exposures may have 
important protective implications for PSP.

AS describes a transdiagnostic vulnerability factor based 
on fearing and catastrophically appraising symptoms or 
consequences related to anxiety (e.g., increased heart rate, 
perspiration; Allan et al. 2018; Boswell et al. 2013a; Car-
leton 2016b; Olatunji and Wolitzky-Taylor 2009; Peterson 
and Reiss 1987; Taylor et al. 2007), all of which inherently 
involve uncertainty (Carleton 2016a). PSP are regularly 
exposed to potentially anxiety-provoking situations (Carle-
ton et al. 2019a, b), which implies AS may be critical for 
their mental health. In the general population, AS is a vul-
nerability factor for diverse mental disorders (Taylor et al. 
2007) and is independently related to several mood and anxi-
ety disorders (e.g., Carleton et al. 2009a, b; Fedroff et al. 
2000; Taylor et al. 1992). AS has been associated with PTSD 
symptoms in a subset of PSP (i.e., police and firefighters) 
and may be an important factor in the relationship between 
PTSD and other mental disorder concerns (Asmundson and 
Stapleton 2008; Boffa et al. 2018; Stanley et al. 2017).

AS and IU are strongly correlated and seem to share 
common characteristics, such as the overappraisal of nega-
tive consequences and anxiety around ambiguous situations 
or sensations (Carleton 2016b). The two constructs do not 
entirely overlap (Carleton et al. 2007a, b), are differentially 
involved in various mental disorders (Carleton et al. 2014a, 
b; Fergus and Bardeen 2013; Norton et al. 2005), and may 
be hierarchically related (Carleton 2016b; Allan et al. 2018). 
Therefore, AS and IU may both be potentially efficacious 
targets for intervention among populations with elevated 
prevalence of mental disorders and comorbidities.

Despite the potential for informing PSP mental health 
efforts for protection and treatment (Carleton et al. in press), 
research regarding the role of IU and AS on PSP mental 
health remains limited. PSP are confronted with PTEs as 
well as exceptionally high levels of uncertainty as part of 
their occupations. Further, IU and AS appear associated 
with mental disorder symptoms among subgroups of PSP 
(i.e., police) over and above established risk factors (e.g., 
sex; Korol et al. 2019). Researchers do not know whether 
PSP differ from the general population in levels of IU and 
AS. Examining IU and AS among PSP may have mean-
ingful implications for the prevention and treatment of a 
broad range of mental disorders. The present study was pri-
marily designed to evaluate the role of IU and AS in the 
mental health of Canadian PSP. Further, the present study 
was designed to examine differences in IU and AS among 
PSP, community, and clinical samples. Based on previous 
research, the hypotheses included (1) PSP who experience 
uncertainty as part of their work would indicate lower IU 
and AS scores than the general population (Boswell et al. 
2013a, b); and (2) among PSP, IU and AS scores would 
each be statistically significantly associated with mental 
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disorder symptoms, individually accounting for variance in 
each measure of mental disorder symptoms.

Methods

Procedure

Canadian PSP were sent an online survey which assessed 
mental health symptoms between September 2016 and Janu-
ary 2017 as part of a larger study (see Carleton et al. 2018). 
Recruitment included emails sent to PSP agencies across 
Canada and the Public Safety Steering Committee (PSSC) 
of the Canadian Institute for Public Safety Research and 
Treatment (CIPSRT) and social media informing PSP of 
the objectives for the study and inviting participation. Inter-
ested participants completed the measures detailed below. 
The study was approved by the Institutional Research Ethics 
Board at the University of Regina (IU 2015–131).

Participants

There were n = 8520 respondents who began answering 
the survey. A total of n = 4293 (33% women) respondents 
answered questions relating to IU and AS and were included 
in the current analyses. Respondents were grouped into six 
categories: correctional workers, firefighters, paramedics, 
municipal/provincial police officers, federal police offic-
ers (i.e., the Royal Canadian Mounted Police [RCMP]), 
and public safety communications officials (e.g., call center 
operators/dispatchers). An a priori power analysis conducted 
using G*Power (Faul et al. 2007) indicated that a minimal 
sample of 591 was necessary in order to achieve a medium 
effect size, with an alpha of .05, and a power of .80 for all 
planned analyses combined.

Self‑Report Measures

Intolerance of Uncertainty Scale, Short Form (IUS‑12; 
Carleton et al. 2007a)

The IUS-12 is a 12-item measure designed to assess pro-
spective IU (e.g., “Unforeseen events upset me greatly”) and 
inhibitory IU (e.g., “Uncertainty keeps me from living a full 
life”). Each item is rated on a 5-point Likert scale ranging 
from 1 (not at all characteristic of me) to 5 (entirely char-
acteristic of me). Psychometric properties for the IUS-12 
indicate that it is a reliable and valid measure of IU with 
high internal consistency (Cronbach’s α = .96), strong cor-
relation to the original scale (r = .96) with both clinical and 
community samples (Carleton et al. 2007a; McEvoy and 
Mahoney 2011), and a continuous latent structure (Carleton 

et al. 2012c). In the current sample, the Cronbach’s was 
α = .92 and the average inter-item correlation was r = .50.

Anxiety Sensitivity Index‑3 (ASI‑3; Taylor et al. 2007)

The ASI-3 is an 18-item measure designed to assess AS 
(e.g., “When my chest feels tight, I get scared that I won’t 
be able to breathe properly”). Each item is rated on a 5-point 
Likert scale ranging from 0 (very little) to 4 (very much). 
Psychometric properties for the ASI-3 indicate that it is a 
reliable and valid measure of AS with high internal con-
sistency (Cronbach’s α = .93), strong convergent, discrimi-
nant, structural, criterion validity (Taylor et al. 2007), and 
a taxonic latent structure (Bernstein et al. 2010). The ASI-3 
has been validated in both clinical and community samples 
(Ghisi et al. 2016; Wheaton et al. 2012). The Cronbach’s 
was α = .93 for the total score in the current sample and the 
average inter-item correlation was r = .44.

Posttraumatic Stress Disorder Checklist for DSM‑5 (PCL‑5; 
Weathers et al. 2013)

The PCL-5 is a 20-item measure of PTSD symptoms. Items 
are rated on a 5-point Likert scale ranging from 0 (not at 
all) to 4 (extremely) while considering the burden from each 
symptom over the past one-month period (e.g., “How much 
were you bothered by repeated, disturbing dreams of the 
stressful experience?”). Endorsement of DSM-5 criteria for 
each symptom cluster and a cut-off score of 38 identified 
positive screens for PTSD (Carleton et al. 2018; Weathers 
et al., 2013). Psychometric properties for the PCL-5 indicate 
that it is a reliable and valid measure of PTSD symptoms, 
with strong internal consistency (α = .94) and test–retest reli-
ability (r = .82; Blevins et al. 2015). In the current sample 
the internal consistency was Cronbach’s was α = .96 and the 
average inter-item correlation was r = .55.

Patient Health Questionnaire (PHQ‑9; Kroenke et al. 2001)

The PHQ-9 is a 9-item measure of MDD symptoms. Items 
are rated on a 4-point Likert scale ranging from 0 (not at 
all) to 3 (nearly every day) while considering how often 
one has been bothered by each symptom over the past 
2-week period (e.g., “Little interest or pleasure in doing 
things”). Psychometric evaluation of the PHQ-9 supports 
its use as a valid measure of symptoms and severity of 
depression, with good internal consistency (α = .89) and 
test–retest reliability (r = .84; Kroenke et al. 2001). Use 
of total score provides high specificity and has been rec-
ommended for screening purposes (i.e., a cut-off score of 
10 indicating clinically significant symptoms; Carleton 
et al. 2018; Manea et al. 2015). In the current sample the 
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internal consistency was Cronbach’s was α = 90 and the 
average inter-item correlation was r = .50.

Generalized Anxiety Disorder Scale (GAD‑7; Spitzer et al. 
2006)

The GAD-7 is a 7-item measure of generalized anxiety 
symptoms. Items are rated on a 4-point Likert scale rang-
ing from 0 (not at all) to 3 (nearly every day) and assess 
distress over the past two weeks (e.g., “Not being able to 
stop or control worrying”). The GAD-7 has strong psycho-
metric properties with high internal consistency (α = .92) 
and good test–retest reliability (r = .88; Spitzer et  al. 
2006). A cut-off score of 10 was used to identify positive 
screens for GAD (Carleton et al. 2018; Swinson 2006). 
In the current sample the Cronbach’s was α = .92 and the 
average inter-item correlation was r = .62.

Social Interaction Phobia Scale (SIPS; Carleton et al. 2009a, 
b)

The SIPS is a 14-item measure of social anxiety symp-
toms. Each item is measured on a 5-point Likert scale 
ranging from 0 (not at all) to 4 (extremely). The SIPS is 
comprised of items from the Social Interaction Anxiety 
and Social Phobia Scales (e.g., “When mixing socially 
I am uncomfortable”; Mattick and Clarke 1998). Psy-
chometric evaluation of the SIPS indicate it is a reliable 
measure of social anxiety with good convergent and dis-
criminant validity (Carleton et al. 2014b; Duranceau et al. 
2014; Reilly et al. 2012). A cut-off score of 21 was used to 
indicate clinically significant social anxiety. In the current 
sample, the Cronbach’s was α = 94 and the average inter-
item correlation was r = .50.

Panic Disorder Severity Scale (PDSS; Shear et al. 1997)

The PDSS is a 7-item measure of panic disorder symptoms. 
Each item is rated on a 5-point Likert scale ranging from 0 
(e.g., not at all) to 4 (e.g., nearly constantly and to a disa-
bling extent). Items assess the impact of symptoms overs the 
past week (e.g., “During the past week, how much have you 
worried or felt anxious about when your next panic attack 
would occur or about fears related to the attacks?”). A cut-
off score of 7 was used to identified positive screens for PD 
(Shear et al. 1997). Psychometric evaluations of the measure 
have demonstrated good reliability (r = .71) and internal con-
sistency (α = .88; Shear et al. 2001). In the current sample, 
the Cronbach’s was α = .93 and the average inter-item cor-
relation was r = .67.

Statistical Analyses

Descriptive statistics were calculated for IU and AS, as well 
as for each self-report measure of mental disorder symp-
toms, for the total sample, for PSP with a positive mental 
disorder screen, and for PSP who did not screen positive. 
Correlations were computed between each mental disorder 
assessed and IU and AS respectively. Fisher’s r to Z transfor-
mations (i.e., Fisher’s Z scores) were computed to assess any 
significant differences between mental disorder symptoms 
and IU and AS in each PSP category. Analysis of variance 
(ANOVA) with post-hoc Tukey comparisons was conducted 
to discern differences among PSP, community, and clinical 
samples on IU and AS. PSP with and without a positive 
screen on one or more mental disorders were compared to 
clinical, undergraduate, and community samples on their 
reports of IU (Carleton et al., 2012a, b) and to community 
samples on their reports of AS (Taylor et al. 2007). Linear 
regression analyses were used to determine if levels of IU 
and AS explained statistically significant variance in mental 
disorder symptoms (i.e., PTSD, MDD, GAD, SAD, and PD). 
Regression models included IU and AS independent vari-
ables, and each individual mental disorder as the dependent 
variable.

Results

Demographic and Mental Disorder Symptom 
Descriptive Statistics

Demographic information characterizing the sample is pre-
sented in Table 1. Most PSP were from Western Canada, had 
some post-secondary education, and were English speak-
ing. Overall, 50% of PSP screened positive for at least one 
mental disorder. The most common mental disorders that 
PSP screened positive for were PTSD and GAD followed 
by SAD, PD, and MDD (See Table 2).

IU and AS Comparisons Across PSP, Community 
Samples, and Clinical Samples

There were significant differences with a moderate effect 
size across groups on IU scores F(5,4607) = 198.37, 
p < .001, η2 = .18. Post hoc Tukey analyses indicated no 
statistically significant differences between the previ-
ously published undergraduate sample data (Carleton et al. 
2012a, b) and PSP who screened positive for one or more 
mental disorders (p = .68). All PSP, with and without a 
positive screen for a mental disorder, reported statistically 
significantly lower IU scores than previously published 
scores from clinical samples (MDD and GAD; ps < .001); 
however, PSP without a positive screen for one or more 
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mental disorders reported significantly lower IU than all 
other comparison groups (ps < .001). Detailed results from 
the comparisons are presented in Table 3.

There were statistically significant differences with 
a moderate effect size across groups on AS scores 
F(4,8399) = 332.35, p < .001, η2 = .14. Post hoc Tukey 
analyses indicated that PSP without a positive screen 
reported statistically significantly (ps < .001) lower AS 
than previously published scores from other comparison 
groups (Taylor et al. 2007). PSP with a positive screen 
for one or more mental disorders reported significantly 
lower AS than clinical samples (GAD and PD; ps < .001), 
but significantly higher AS than community samples 

(p < .001). Detailed results from the comparisons are pre-
sented in Table 4.

Association between IU, AS, and Mental Disorder 
Symptoms in PSP

There was a statistically significant association between IU and 
AS and all mental disorder symptoms assessed. Levels of IU 
and AS accounted for more than 30% of variance in symptoms 
of PTSD, MDD, GAD SAD, and PD. Across all disorders, AS 
had a slightly more robust effect than IU. Detailed results are 
presented in Table 5. Analyses were replicated with the subfac-
tors of IU (i.e., prospective, inhibitory) and AS (i.e., physical, 

Table 1  Demographic 
characteristics among public 
safety personnel in Canada

RCMP Royal Canadian Mounted Police

% (n)

Gender
 Man 66.6 (2860)
 Woman 33.3 (1430)

Age
 18–29 6.0 (462)
 30–39 27.5 (2122)
 39–49 36.7 (2840)
 50–59 25.7 (1988)
 60 and older 4.1 (314)

Marital status
 Married/common-law/remarried 78.5 (3388)
 Single 10.1 (437)
 Separated/divorced/widowed 10.6 (459)

Ethnicity
 White 90.8 (3918)
 Other 9.2 (396)

Education
 High school or less 8.8 (371)
 Some postsecondary (less than 4-year college/university program) 53.6 (2253)
 University degree/4-year college or higher 37.6 (1581)

Province of residence
 Western Canada (BC, AB, SK, MB) 54.1 (2296)
 Eastern Canada (ON, QC) 34.6 (1470)
 Atlantic Canada (PEI, NS, NB, NFL) 11.3 (478)

First language
 English 86.5 (3716)
 French 10.5 (449)
 Other 3.0 (128)

Public safety personnel category
 Municipal/provincial police 24.8 (1071)
 RCMP 24.2 (1047)
 Corrections workers 13.6 (587)
 Firefighters 14.4 (623)
 Paramedics 13.9 (601)
 Communications Officials (e.g., all center operators/dispatchers) 4.9 (212)
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cognitive, social), which were also significantly associated 
with all mental disorder symptom measures (all ps < .05). IU 
and AS were significantly correlated with total symptoms for 
each mental disorder assessed across total sample and each 
PSP category (rs = .402–.657; ps = .001). Correlation compari-
sons produced statistically significant differences across PSP 
categories as indicated by superscripts in Table 6. The cor-
relations between IU and symptom measures of MDD, SAD, 
and PD were statistically significantly greater for RCMP when 
compared to other PSP groups (i.e., communications officials, 

firefighters, paramedics). The correlations between AS and 
most mental disorder symptom measures (i.e., PTSD, MDD, 
SAD, PD) were generally statistically significantly greater for 
RCMP when compared to other PSP groups.

Table 2  Mean scores on mental disorder measures and frequency of positive screens

PTSD posttraumatic stress disorder, PCL-5 Posttraumatic Stress Disorder Checklist for DSM-5, PHQ-9 Patient Health Questionnaire, GAD-7 
Generalized Anxiety Disorder Scale, SIPS Social Interaction Phobia Scale, PDSS-SR Panic Disorder Symptoms Severity Scale, Self-Report, No 
Dx No mental disorder positive screen, Dx Any mental disorder positive screen—(i.e., posttraumatic stress disorder, anxiety, social anxiety dis-
order, panic disorder, and alcohol abuse) screening tools and/or who self-reported being diagnosed with a mental disorder (i.e., obsessive–com-
pulsive disorder, persistent depressive disorder, bipolar I, bipolar II, and cyclothymic disorder)

Mean (SD) % (n)

Total PSP sample No positive screen for a 
mental disorder

One or more positive screen (s) 
for a mental disorder

PTSD symptoms (PCL-5) 21.18 (18.74) 10.54 (9.67) 31.12 (19.42) 18.8 (806)
Depression symptoms (PHQ-9) 6.65 (5.89) 3.44 (3.15) 9.72 (6.13) 9.1 (394)
Anxiety symptoms (GAD-7) 5.29 (4.99) 2.53 (2.38) 8.01 (5.86) 18.7 (806)
Social anxiety disorder symptoms (sips) 10.46 (10.88) 5.36 (5.29) 15.08 (12.47) 15.7 (676)
Panic disorder symptoms (PDSS-SR) 2.60 (4.40) .73 (1.54) 4.33 (4.24) 12.7 (513)

Table 3  Mean scores on intolerance of uncertainty measure across samples

MDD Major Depressive Disorder, GAD General Anxiety Disorder, PSP Public Safety Personnel, No Dx No mental disorder positive screen, 
Dx Any mental disorder positive screen—(i.e., posttraumatic stress disorder, anxiety, social anxiety disorder, panic disorder, and alcohol abuse) 
screening tools and/or who self-reported being diagnosed with a mental disorder (i.e., obsessive–compulsive disorder, persistent depressive dis-
order, bipolar I, bipolar II, and cyclothymic disorder)
**p < .001; *p < .05
a Samples obtained from Carleton et al. (2012a, b)

Samples (n) Mean (SD) Tukey’s HSD comparisons mean difference (95%CI)

Undergrada Communitya MDDa GADa PSP with no positive 
screen for a mental 
disorder

Undergraduate 
(428)a

27.5 (9.3)

Community (571)a 29.5 (10.9) 2.0* (.4 to 3.6)
Clinical
MDD (26)a 43.0 (9.2) 15.5** (10.4 to 

20.7)
13.5** (8.4 to 18.6)

GAD (63)a 40.4 (11.3) 12.9** (9.4 to 16.3) 10.9** (7.5 to 14.2) − 2.7 (− 8.6 to 3.3)
PSP
No mental disorder 

positive screens 
(1758)

21.1 (6.6) − 6.4** (− 7.8 to 
– 5.0)

− 8.4** (− 9.6 to 
− 7.2)

− 21.9** (− 26.9 to 
− 16.9)

− 19.3** (− 22.5 to 
− 15.9)

 ≥ 1 positive 
screen(s) for a 
mental disorder 
(1762)

28.2 (9.9) .7 (− .07 to 2.1) − 1.3* (− 2.5 to 
− .01)

− 14.8** (− 19.8 to 
− 9.8)

− 12.2** (− 15.4 to 
− 8.9)

7.1** (6.2 to 7.9)
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Discussion

IU and AS appear to be important vulnerability factors 
for diverse mental health disorders and have been asso-
ciated with treatment outcomes (McEyoy and Mahoney 
2012; Smits et al. 2008; Talkovsky and Norton 2016). 

Individuals with mental disorders typically endorse 
heightened levels of IU compared to nonclinical samples 
(Carleton et al. 2012a, b; Carleton 2016b), so we would 
expect to see heightened levels of IU among PSP with 
mental disorders as well. Research suggests that increased 
exposure to the unknown and feared situation or sensation 

Table 4  Mean scores on anxiety sensitivity measure across samples

MDD Major Depressive Disorder, GAD General Anxiety Disorder, PSP Public Safety Personnel, No Dx No mental disorder positive screen, 
Dx Any mental disorder positive screen—(i.e., posttraumatic stress disorder, anxiety, social anxiety disorder, panic disorder, and alcohol abuse) 
screening tools and/or who self-reported being diagnosed with a mental disorder (i.e., obsessive–compulsive disorder, persistent depressive dis-
order, bipolar I, bipolar II, and cyclothymic disorder)
**p < .001; *p < .05
a samples obtained from Taylor et al. (2007)

Samples (n) Mean (SD) Tukey’s HSD comparisons mean difference (95%CI)

Communitya GADa PDa PSP with no positive 
screen for a mental 
disorder

Community (571)a 12.8 (10.6)
Clinical
 GAD (30)a 27.5 (16.5) 14.7** (9.1 to 20.3)
 PD (120)a 32.6 (14.3) 19.8** (17.0 to 22.6) 5.1 (1.1 to 11.3)

PSP
 No positive 

screen for a 
mental disorder 
(1764)

8.76 (7.98) − 4.0** (− 4.8 to − 3.2) − 18.7* (− 24.3 to − 13.1) − 23.8** (− 26.7 to − 21.0)

 ≥ 1 mental dis-
order positive 
screens (1766)

19.97 (14.40) 7.2** (6.3 to 8.0) − 7.5** (− 13.1 to − 1.9) − 12.6** (− 15.5 to − 9.8) 11.2** (10.2 to 12.2)

Table 5  Linear regression 
results for variance accounted 
for in mental disorder symptoms 
by intolerance of uncertainty 
and anxiety sensitivity

PTSD posttraumatic stress disorder, MDD major depressive disorder, GAD general anxiety disorder, SAD 
social anxiety disorder, PD panic disorder, IU intolerance of uncertainty, AS anxiety sensitivity
**p ≤ .001

B S.E β t F df R2

PTSD symptoms 1004.24** 4222 .322
 IU .490 .033 .242 14.63**
 AS .543 .023 .383 23.10**

MDD symptoms 1300.32** 4264 .379
 IU .165 .010 .259 16.47**
 AS .186 .007 .416 26.43**

GAD symptoms 1665.72** 4264 .439
 IU .180 .008 .335 22.36**
 AS .150 .006 .396 26.43**

SAD symptoms 1476.13** 4268 .409
 IU .411 .018 .349 22.76**
 AS .295 .013 .357 23.27**

PD symptoms 1129.92** 4004 .360
 IU .075 .008 .159 9.61**
 AS .161 .005 .486 29.36**
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results in reductions in IU and AS (Boswell et al. 2013a, 
b; Carleton et al. 2019a, b; Keough and Schmidt 2012).

The present study was designed to test the hypothesis 
that PSP, who experience high levels of uncertainty at work 
(Harenčárová 2017), will report lower IU and AS than the 
general population. PSP without a positive screen for one or 
more mental disorders reported levels of IU and AS signifi-
cantly lower than community and undergraduate samples. 
Further, PSP with a positive screen for a mental disorder 
reported levels of IU comparable to community samples. 
The levels of IU observed in the current sample of PSP sug-
gest a unique phenomenon contrasting previous study results 
in which individuals reporting clinically significant symp-
toms of one or more mental disorders had higher levels of IU 
than community sample (Carleton et al. 2012a, b; Carleton 
2016b). All PSP in the current sample, with and without a 
positive screen for a mental disorder, reported levels of IU 
and AS that were significantly lower than clinical samples. 
Individuals with low IU report a higher capacity for tolerat-
ing absent information (Carleton 2016b); as such, low IU in 
PSP may be due to training received or coping skills devel-
oped to manage pervasive exposures to uncertain threat.

IU and AS have been identified as important and robust 
factors in the development and maintenance of mood and 
anxiety disorders, as well as PTSD (Carleton et al. 2012a, 
b; Fedroff et al. 2000; Fetzner et al. 2013; McEvoy and 

Mahoney 2012; Taylor et al. 1992). Accordingly, the sec-
ond hypothesis examined how IU and AS were related to 
mental disorder symptoms in the current sample of PSP. We 
expected that the association between the cognitive vulner-
ability factors (i.e., IU, AS) and mental disorder symptoms 
would persist despite potential low levels of IU and AS 
reported by PSP. Consistent with previous results (Asmund-
son and Stapleton 2008; Gentes and Ruscio 2011), there was 
a statistically significant and robust association between IU 
and AS and all mental disorder symptoms (i.e., GAD, SAD, 
PD. MDD, PTSD). Together, IU and AS accounted for a 
third or more of the variance in each individual disorder. 
Across disorders, AS had a slightly more robust effect. The 
results further support postulates that IU and AS are cor-
related yet unique transdiagnostic vulnerability factors for 
anxiety, trauma and mood-related disorders (Carleton et al. 
2009a, b). Further, all mental disorders screened for in the 
current study were statistically significantly correlated with 
IU and AS across all PSP, with and without a positive screen 
for a mental disorder; however, there were some significant 
differences across PSP categories. Specifically, RCMP 
generally had the most robust correlation relative to other 
PSP categories. Previously, researchers have indicated that 
RCMP are more likely to be diagnosed with a mental disor-
der relative to other PSP categories (e.g., municipal police; 
Carleton et al. 2018). Assessing the relationship between 

Table 6  Correlations between 
mental disorder symptom and 
intolerance of uncertainty and 
anxiety sensitivity by public 
safety personnel group

PTSD posttraumatic stress disorder, MDD major depressive disorder, GAD general anxiety disorder, SAD 
social anxiety disorder, PD panic disorder, IU intolerance of uncertainty, AS anxiety sensitivity, RCMP 
Royal Canadian Mounted Police
**p ≤ .001
a–g Letter indicates a statistically significant difference between PSP groups on correlation coefficients 
(Fisher’s Z > 1.96). No letter indicates no statistically significant difference

Communica-
tions officials

Cor-
rectional 
workers

Firefighters Paramedics Municipal police RCMP

r

PTSD symptoms
 IU .424** .402** .464** .480** .466** .538**
 AS .549** .484**a .561** .500**b .575**c .580**abc

MDD symptoms
 IU .503** .493** .483**a .472**b .525** .561**ab

 AS .621** .593** .590** .516**a .525**b .621**ab

GAD symptoms
 IU .591** .570** .568** .526** .553** .634**
 AS .643** .657** .588** .568** .575** .625**

SAD symptoms
 IU .491**a .550** .516**b .556** .566** .615**ab

 AS .651**ab .568**c .465**bcde .548**df .561**fg .628**aefg

PD symptoms
 IU .481** .437** .440** .405**a .467** .517**a

 AS .535** .593** .567** .544**a .569**b .627**ab
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IU, AS, and mental disorders across each individual PSP 
category was beyond the scope of the current research; nev-
ertheless, there are nuances across PSP categories that may 
have clinical implications. Future research should further 
explore the role of both cognitive risk factors in the mental 
health of each PSP occupation, which could play an impor-
tant role in prevention and treatment strategies.

PSP reported significantly lower IU and AS than clinical 
samples; still, there remained a robust positive association 
between levels of IU and AS and mental disorder symp-
toms. Supporting a cognitive-behavioural treatment model, 
the regular exposure to uncertainty experienced by PSP 
appears associated with lower IU and AS (Boswell et al. 
2013a, b). The current results suggest IU and AS remain 
clinically meaningful for PSP, despite reporting lower levels 
than in the clinical comparison group. Treatments for PSP 
may require even more poignant or tailored interventions 
to address IU (e.g., to uncertainty) and AS (e.g., interocep-
tive exposures) given the routine exposures to uncertainty 
and potentially difficult experiences related to AS (e.g., 
heart palpitations) resulting in relatively lower levels of IU 
and AS for PSP. However, while PSP experience routine 
exposures to the unknown as part of their occupation, there 
may be important nuances due to the uncontrolled nature 
of these exposures. Providing PSP with therapeutic skills 
(e.g., coping strategies, cognitive restructuring) to manage 
the psychological implications of regular encounters with 
the unknown may be paramount in supporting their men-
tal health (Banducci et al. 2016). Therefore, treatment may 
benefit from targeting both fear of anxiety-related sensa-
tions (i.e., AS) and fear of the unknown (i.e., IU) to reduce 
avoidance behaviours and therein problematic mental health 
symptoms (Keough and Schmidt 2012; Norr et al. 2013).

There are several limitations to the present study that 
provide directions for future research. First, mental disor-
der symptoms were assessed through the use of self-report 
screening tools. Half of the assessed PSP screened posi-
tive for at least one mental disorder, but there is no way 
to know how many positive screens would ultimately be 
associated with a formal diagnosis. Future research should 
replicate the present study using clinician-administered 
diagnostic assessments. Second, the present data is cross-
sectional; therefore, there is no way to determine whether 
the PSP occupational environment results in lower IU or 
whether individuals opting for careers as PSP have lower 
levels of IU. Given the distinctiveness of PSP on their 
levels of IU and AS, future researchers should explore 
whether tailored interventions targeting uncertainty result 
in reductions in mental health symptoms. Longitudinal 
research evaluating recruits throughout their careers and 
research evaluating PSP across treatments may help deter-
mine how to best target difficulties with uncertainty and 
AS. Third, the present study did not take into account all 

potential confounding factors in the relationship between 
IU, AS, and mental disorder symptoms. For example, the 
present study did not account for factors that have demon-
strated support to be independent from IU and AS, such as 
negative and positive affect, neuroticism, and fear of nega-
tive evaluation (Carleton et al. 2010). The current research 
was also designed to examine the relationships between 
IU, AS, and mental disorder symptoms, rather than to 
address the interplay between IU and AS. Future research 
should specifically assess the interplay between the two 
cognitive risk factors in order to better understand their 
role in the mental health of PSP. Fourth, the present study 
did not examine the relationship of IU and AS to mental 
disorders within each PSP category. The current results 
suggest that both cognitive risk factors are distinctly cor-
related to each mental disorder assessed, but how the cur-
rent results may translate into clinical divergences across 
PSP occupations remains unclear. While researchers have 
established the important role of IU and AS in the mental 
health of police officers (Korol et al. 2019), future research 
should assess the role of both cognitive risk factors in 
other PSP categories.

The present study results indicated that PSP with and 
without positive screens for a mental disorder have levels 
of IU and AS significantly lower than clinical samples. 
IU and AS remained statistically significantly associated 
with mental disorder symptoms. The clinical relevance of 
IU and AS among PSP warrants careful consideration in 
treatment settings and may require impactful exposures 
that target uncertainty.

Acknowledgement This work was supported by the Canadian Institute 
of Public Safety Research and Treatment (CIPSRT). R. N. Carleton’s 
research is supported by the Canadian Institutes of Health Research 
(CIHR) through a New Investigator Award (FRN: 285489) and a Cata-
lyst Grant (FRN: 162545).

Compliance with Ethical Standards 

Conflicts of interest The authors report no conflicts of interest.

Ethical Approval The manuscript is part of the culmination of a mas-
sive collaborative effort and the results are of substantive and imminent 
interest to members of our Federal Government and the many national 
public safety personnel leadership agencies that facilitated the data 
collection. The clinical nature of the data and the perceived levels of 
stigma associated with mental health in the public safety personnel 
population require that the data cannot be made publicly available for 
ethical and legal reasons (e.g., public availability would compromise 
patient confidentiality or participant privacy); nevertheless, researchers 
interested in reviewing the data to independently reassess the current 
results can contact the corresponding author.

Informed Consent The study was approved by the Institutional 
Research Ethics Board at the University of Regina (IU 2015-131). All 
procedures followed were in accordance with the ethical standards of 
the Research Ethics Board committee and in accordance with the ethi-



928 Cognitive Therapy and Research (2020) 44:919–930

1 3

cal standards as laid down in the 1964 Declaration of Helsinki and its 
later amendments. Informed consent was included for all participants 
included in the current research.

Animal Rights No animal studies were carried out by the authors for 
this article.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat iveco mmons .org/licen ses/by/4.0/.

References

Allan, N. P., Cooper, D., Oglesby, M. E., Short, N. A., Saulnier, K. 
G., & Schmidt, N. B. (2018). Lower-order anxiety sensitivity and 
intolerance of uncertainty dimensions operate as specific vulner-
abilities for social anxiety and depression within a hierarchical 
model. Journal of Anxiety Disorders, 53, 91–99. https ://doi.
org/10.1016/j.janxd is.2017.08.002.

Anderson, C. J. (2003). The psychology of doing nothing: 
Forms of decision avoidance result from reason and emo-
tion. Psychological Bulletin, 129, 139–167. https ://doi.
org/10.1037/0033-2909.129.1.139.

Asmundson, G. J., & Stapleton, J. A. (2008). Associations between 
dimensions of anxiety sensitivity and PTSD symptom clusters 
in active-duty police officers. Cognitive Behaviour Therapy, 37, 
66–75. https ://doi.org/10.1080/16506 07080 19690 05.

Banducci, A. N., Bujarski, S. J., Bonn-Miller, M. O., Patel, A., & 
Connolly, K. M. (2016). The impact of intolerance of emotional 
distress and uncertainty on veterans with co-occurring PTSD and 
substance use disorders. Journal of Anxiety Disorders, 41, 73–81. 
https ://doi.org/10.1016/j.janxd is.2016.03.003.

Barton, M. A., Sutcliffe, K. M., Vogus, T. J., & DeWitt, T. (2015). 
Performing under uncertainty: Contextualized engagement in 
wildland firefighting. Journal of Contingencies and Crisis Man-
agement, 23, 74–83. https ://doi.org/10.1111/1468-5973.12076 .

Benedek, D. M., Fullerton, C., & Ursano, R. J. (2007). First responders: 
Mental health consequences of natural and human-made disasters 
for public health and public safety workers. Annual Review of 
Public Health, 28, 55–68. https ://doi.org/10.1146/annur ev.publh 
ealth .28.02140 6.14403 7.

Bernstein, A., Stickle, T. R., Zvolensky, M. J., Taylor, S., Abramow-
itz, J., & Stewart, S. (2010). Dimensional, categorical, or dimen-
sional-categories: Testing the latent structure of anxiety sensitivity 
among adults using factor-mixture modeling. Behavior Therapy, 
41, 515–529. https ://doi.org/10.1016/j.beth.2010.02.003.

Blevins, C. A., Weathers, F. W., Davis, M. T., Witte, T. K., & Dom-
ino, J. L. (2015). The posttraumatic stress disorder checklist for 
DSM-5 (PCL-5): Development and initial psychometric evalu-
ation. Journal of Traumatic Stress, 28, 489–498. https ://doi.
org/10.1002/jts.22059 .

Boelen, P. A., & Carleton, R. N. (2012). Intolerance of uncertainty, 
hypochondriacal concerns, obsessive-compulsive symptoms, and 

worry. The Journal of Nervous and Mental Disease, 200, 208–
213. https ://doi.org/10.1097/NMD.0b013 e3182 47cb1 7.

Boffa, J. W., Stanley, I. H., Smith, L. J., Mathes, B. M., Tran, J. K., 
Buser, S. J., et al. (2018). Posttraumatic stress disorder symptoms 
and suicide risk in male firefighters: The mediating role of anxi-
ety sensitivity. The Journal of Nervous and Mental Disease, 206, 
179–186. https ://doi.org/10.1097/NMD.00000 00000 00077 9.

Boswell, J. F., Farchione, T. J., Sauer-Zavala, S., Murray, H. W., 
Fortune, M. R., & Barlow, D. H. (2013a). Anxiety sensitivity 
and interoceptive exposure: A transdiagnostic construct and 
change strategy. Behavior Therapy, 44, 417–431. https ://doi.
org/10.1016/j.beth.2013.03.006.

Boswell, J. F., Thompson-Hollands, J., Farchione, T. J., & Barlow, D. 
H. (2013b). Intolerance of uncertainty: A common factor in the 
treatment of emotional disorders. Journal of Clinical Psychology, 
69, 630–645. https ://doi.org/10.1002/jclp.21965 .

Bryant, R. A., & Guthrie, R. M. (2007). Maladaptive self-appraisals 
before trauma exposure predict posttraumatic stress disorder. 
Journal of Consulting and Clinical Psychology, 75, 812–815. 
https ://doi.org/10.1037/0022-006X.75.5.812.

Carleton, R. N. (2012). The intolerance of uncertainty construct in the 
context of anxiety disorders: Theoretical and practical perspec-
tives. Expert Review of Neurotherapeutics, 12, 937–947. https ://
doi.org/10.1586/ern.12.82.

Carleton, R. N. (2016a). Fear of the unknown: One fear to rule 
them all? Journal of Anxiety Disorders, 41, 5–21. https ://doi.
org/10.1016/j.janxd is.2016.03.011.

Carleton, R. N. (2016b). Into the unknown: A review and synthe-
sis of contemporary models involving uncertainty. Journal of 
Anxiety Disorders, 39, 30–43. https ://doi.org/10.1016/j.janxd 
is.2016.02.007.

Carleton, R. N., Abrams, M. P., Asmundson, G. J., Antony, M. M., 
& McCabe, R. E. (2009a). Pain-related anxiety and anxiety 
sensitivity across anxiety and depressive disorders. Journal of 
Anxiety Disorders, 23, 791–798. https ://doi.org/10.1016/j.janxd 
is.2009.03.003.

Carleton, R. N., Afifi, T. O., Taillieu, T., Turner, S., Krakauer, R., 
Anderson, G. S., et al. (2019a). Exposures to potentially traumatic 
events among public safety personnel in Canada. Canadian Jour-
nal of Behavioural Science/Revue Canadienne des Sciences du 
Comportement, 51, 37–52. https ://doi.org/10.1037/cbs00 00115 .

Carleton, R. N., Afifi, T. O., Turner, S., Taillieu, T., Duranceau, S., 
LeBouthillier, D. M., et al. (2018). Mental disorder symptoms 
among public safety personnel in Canada. The Canadian Journal 
of Psychiatry, 63, 54–64. https ://doi.org/10.1177/07067 43717 
72382 5.

Carleton, R. N., Afifi, T. O., Turner, S., Taillieu, T., Vaughan, A. D., 
Anderson, G. S., et al. (in press). Mental health training, attitudes 
towards support, and screening positive for mental disorders. 
Cognitive Behaviour Therapy. https ://doi.org/10.1080/16506 
073.2019.15759 00.

Carleton, R. N., Collimore, K. C., & Asmundson, G. J. (2010). “It’s not 
just the judgements—It’s that I don’t know”: Intolerance of uncer-
tainty as a predictor of social anxiety. Journal of Anxiety Disor-
ders, 24, 189–195. https ://doi.org/10.1016/j.janxd is.2009.10.007.

Carleton, R. N., Collimore, K. C., Asmundson, G. J., McCabe, R. E., 
Rowa, K., & Antony, M. M. (2009b). Refining and validating 
the social interaction anxiety scale and the social phobia scale. 
Depression and Anxiety, 26, E71–E81. https ://doi.org/10.1002/
da.20480 .

Carleton, R. N., Desgagné, G., Krakauer, R., & Hong, R. Y. (2019b). 
Increasing intolerance of uncertainty over time: The cost of lost 
incidental exposures to uncertainty? Cognitive Behaviour Ther-
apy, 48, 121–136. https ://doi.org/10.1080/16506 073.2018.14765 
80.

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.janxdis.2017.08.002
https://doi.org/10.1016/j.janxdis.2017.08.002
https://doi.org/10.1037/0033-2909.129.1.139
https://doi.org/10.1037/0033-2909.129.1.139
https://doi.org/10.1080/16506070801969005
https://doi.org/10.1016/j.janxdis.2016.03.003
https://doi.org/10.1111/1468-5973.12076
https://doi.org/10.1146/annurev.publhealth.28.021406.144037
https://doi.org/10.1146/annurev.publhealth.28.021406.144037
https://doi.org/10.1016/j.beth.2010.02.003
https://doi.org/10.1002/jts.22059
https://doi.org/10.1002/jts.22059
https://doi.org/10.1097/NMD.0b013e318247cb17
https://doi.org/10.1097/NMD.0000000000000779
https://doi.org/10.1016/j.beth.2013.03.006
https://doi.org/10.1016/j.beth.2013.03.006
https://doi.org/10.1002/jclp.21965
https://doi.org/10.1037/0022-006X.75.5.812
https://doi.org/10.1586/ern.12.82
https://doi.org/10.1586/ern.12.82
https://doi.org/10.1016/j.janxdis.2016.03.011
https://doi.org/10.1016/j.janxdis.2016.03.011
https://doi.org/10.1016/j.janxdis.2016.02.007
https://doi.org/10.1016/j.janxdis.2016.02.007
https://doi.org/10.1016/j.janxdis.2009.03.003
https://doi.org/10.1016/j.janxdis.2009.03.003
https://doi.org/10.1037/cbs0000115
https://doi.org/10.1177/0706743717723825
https://doi.org/10.1177/0706743717723825
https://doi.org/10.1080/16506073.2019.1575900
https://doi.org/10.1080/16506073.2019.1575900
https://doi.org/10.1016/j.janxdis.2009.10.007
https://doi.org/10.1002/da.20480
https://doi.org/10.1002/da.20480
https://doi.org/10.1080/16506073.2018.1476580
https://doi.org/10.1080/16506073.2018.1476580


929Cognitive Therapy and Research (2020) 44:919–930 

1 3

Carleton, R. N., Duranceau, S., Freeston, M. H., Boelen, P. A., McCabe, 
R. E., & Antony, M. M. (2014a). “But it might be a heart attack”: 
Intolerance of uncertainty and panic disorder symptoms. Journal 
of Anxiety Disorders, 28, 463–470. https ://doi.org/10.1016/j.janxd 
is.2014.04.006.

Carleton, R. N., Mulvogue, M. K., Thibodeau, M. A., McCabe, R. E., 
Antony, M. M., & Asmundson, G. J. (2012a). Increasingly certain 
about uncertainty: Intolerance of uncertainty across anxiety and 
depression. Journal of Anxiety Disorders, 26, 468–479. https ://
doi.org/10.1016/j.janxd is.2012.01.011.

Carleton, R. N., Norton, M. P. J., & Asmundson, G. J. (2007a). Fearing 
the unknown: A short version of the Intolerance of Uncertainty 
Scale. Journal of Anxiety Disorders, 21, 105–117. https ://doi.
org/10.1016/j.janxd is.2006.03.014.

Carleton, R. N., Sharpe, D., & Asmundson, G. J. G. (2007b). Anxiety 
sensitivity and intolerance of uncertainty: Requisites of the fun-
damental fears? Behaviour research and therapy, 45, 2307–2316. 
https ://doi.org/10.1016/j.brat.2007.04.006.

Carleton, R. N., Thibodeau, M. A., Weeks, J. W., Teale Sapach, M. J., 
McEvoy, P. M., Horswill, S. C., et al. (2014b). Comparing short 
forms of the Social Interaction Anxiety Scale and the Social Pho-
bia Scale. Psychological Assessment, 26, 1116–1126. https ://doi.
org/10.1037/a0037 063.

Carleton, R. N., Weeks, J. W., Howell, A. N., Asmundson, G. J. G., 
Antony, M. M., & McCabe, R. E. (2012b). Assessing the latent 
structure of the intolerance of uncertainty construct: An initial 
taxometric analysis. Journal of Anxiety Disorders, 26, 150–157. 
https ://doi.org/10.1016/j.janxd is.2011.10.006.

Dugas, M. J., Freeston, M. H., & Ladouceur, R. (1997). Intolerance of 
uncertainty and problem orientation in worry. Cognitive Therapy 
and Research, 21, 593–606. https ://doi.org/10.1023/A:10218 
90322 153.

Dugas, M. J., Gosselin, P., & Ladouceur, R. (2001). Intolerance of 
uncertainty and worry: Investigating specificity in a nonclinical 
sample. Cognitive Therapy and Research, 25, 551–558. https ://
doi.org/10.1023/A:10055 53414 688.

Dugas, M. J., Schwartz, A., & Francis, K. (2004). Brief report: Intol-
erance of uncertainty, worry, and depression. Cognitive Ther-
apy and Research, 28, 835–842. https ://doi.org/10.1007/s1060 
8-004-0669-0.

Duranceau, S., Peluso, D. L., Collimore, K. C., Asmundson, G. J., 
& Carleton, R. N. (2014). La Social Interaction Phobia Scale: 
Propriétés psychométriques de la version française. Canadian 
Journal of Behavioural Science/Revue Canadienne des Sciences 
du Comportement, 46, 406. https ://doi.org/10.1037/a0033 036.

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G* Power 
3: A flexible statistical power analysis program for the social, 
behavioral, and biomedical sciences. Behavior Research Methods, 
39, 175–191. https ://doi.org/10.3758/BF031 93146 .

Fedroff, I. C., Taylor, S., Asmundson, G. J., & Koch, W. J. (2000). 
Cognitive factors in traumatic stress reactions: Predicting PTSD 
symptoms from anxiety sensitivity and beliefs about harmful 
events. Behavioural and Cognitive Psychotherapy, 28(1), 5–15.

Fergus, T. A., & Bardeen, J. R. (2013). Anxiety sensitivity and intoler-
ance of uncertainty: Evidence of incremental specificity in rela-
tion to health anxiety. Personality and Individual Differences, 55, 
640–644. https ://doi.org/10.1016/j.paid.2013.05.016.

Fetzner, M. G., Horswill, S. C., Boelen, P. A., & Carleton, R. N. (2013). 
Intolerance of uncertainty and PTSD symptoms: Exploring the 
construct relationship in a community sample with a heterogene-
ous trauma history. Cognitive Therapy and Research, 37, 725–
734. https ://doi.org/10.1007/s1060 8-013-9531-6.

Fullerton, C. S., Ursano, R., Reeves, J., Shigemura, J., & Grieger, 
T. (2006). Perceived safety in disaster workers following 9/11. 

Journal of Nervous and Mental Disease, 194, 61–63. https ://doi.
org/10.1097/01.nmd.00001 95307 .28743 .b2.

Gentes, E. L., & Ruscio, A. M. (2011). A meta-analysis of the relation 
of intolerance of uncertainty to symptoms of generalized anxiety 
disorder, major depressive disorder, and obsessive–compulsive 
disorder. Clinical Psychology Review, 31, 923–933. https ://doi.
org/10.1016/j.cpr.2011.05.001.

Ghisi, M., Bottesi, G., Altoè, G., Razzetti, E., Melli, G., & Sica, C. 
(2016). Factor structure and psychometric properties of the Anxi-
ety Sensitivity Index-3 in an Italian community sample. Frontiers 
in Psychology, 7, 160. https ://doi.org/10.3389/fpsyg .2016.00160 .

Grieger, T. A., Fullerton, C. S., & Ursano, R. J. (2004). Posttraumatic 
stress disorder, depression, and perceived safety 13 months after 
September 11. Psychiatric Services, 55, 1061–1063. https ://doi.
org/10.1176/appi.ps.55.9.1061.

Harenčárová, H. (2017). Managing uncertainty in paramedics’ decision 
making. Journal of Cognitive Engineering and Decision Making, 
11, 42–62. https ://doi.org/10.1177/15553 43416 67481 4.

Hong, R. Y., & Cheung, M. W. L. (2015). The structure of cognitive 
vulnerabilities to depression and anxiety: Evidence for a common 
core etiologic process based on a meta-analytic review. Clinical 
Psychological Science, 3, 892–912. https ://doi.org/10.1177/21677 
02614 55378 9.

Keough, M. E., & Schmidt, N. B. (2012). Refinement of a brief anxiety 
sensitivity reduction intervention. Journal of Consulting and Clin-
ical Psychology, 80(5), 766. https ://doi.org/10.1037/a0027 961.

Kleim, B., & Westphal, M. (2011). Mental health in first responders: A 
review and recommendation for prevention and intervention strat-
egies. Traumatology, 17, 17–24. https ://doi.org/10.1177/15347 
65611 42907 9.

Korol, S., Vig, K. D., Teale Sapach M. J. N., Asmundson, G. J. G., & 
Carleton, R. N. (in press). Demographic and cognitive risk factors 
for police mental disorder symptoms. The Police Journal: Theory, 
Practice and Principles.

Kroenke, K., Spitzer, R. L., & Williams, J. B. (2001). The PHQ-9: 
Validity of a brief depression severity measure. Journal of Gen-
eral Internal Medicine, 16, 606–613. https ://doi.org/10.104
6/j.1525-1497.2001.01600 9606.x.

Mahoney, A. E., & McEvoy, P. M. (2012). A transdiagnostic examina-
tion of intolerance of uncertainty across anxiety and depressive 
disorders. Cognitive Behaviour Therapy, 41(3), 212–222. https ://
doi.org/10.1080/16506 073.2011.62213 0.

Manea, L., Gilbody, S., & McMillan, D. (2015). A diagnostic meta-
analysis of the Patient Health Questionnaire-9 (PHQ-9) algorithm 
scoring method as a screen for depression. General Hospital 
Psychiatry, 37(1), 67–75. https ://doi.org/10.1016/j.genho sppsy 
ch.2014.09.009.

Mattick, R. P., & Clarke, J. C. (1998). Development and validation 
of measures of social phobia scrutiny fear and social interaction 
anxiety. Behaviour Research and Therapy, 36, 455–470. https ://
doi.org/10.1016/S0005 -7967(97)10031 -6.

McEvoy, P. M., & Mahoney, A. E. (2011). Achieving certainty about 
the structure of intolerance of uncertainty in a treatment-seeking 
sample with anxiety and depression. Journal of Anxiety Disorders, 
25, 112–122. https ://doi.org/10.1016/j.janxd is.2010.08.010.

McEvoy, P. M., & Mahoney, A. E. (2012). To be sure, to be sure: 
Intolerance of uncertainty mediates symptoms of various anxiety 
disorders and depression. Behavior Therapy, 43, 533–545. https 
://doi.org/10.1016/j.beth.2011.02.007.

Norr, A. M., Oglesby, M. E., Capron, D. W., Raines, A. M., Korte, K. 
J., & Schmidt, N. B. (2013). Evaluating the unique contribution of 
intolerance of uncertainty relative to other cognitive vulnerability 
factors in anxiety psychopathology. Journal of affective disorders, 
151(1), 136–142. https ://doi.org/10.1016/j.jad.2013.05.063.

https://doi.org/10.1016/j.janxdis.2014.04.006
https://doi.org/10.1016/j.janxdis.2014.04.006
https://doi.org/10.1016/j.janxdis.2012.01.011
https://doi.org/10.1016/j.janxdis.2012.01.011
https://doi.org/10.1016/j.janxdis.2006.03.014
https://doi.org/10.1016/j.janxdis.2006.03.014
https://doi.org/10.1016/j.brat.2007.04.006
https://doi.org/10.1037/a0037063
https://doi.org/10.1037/a0037063
https://doi.org/10.1016/j.janxdis.2011.10.006
https://doi.org/10.1023/A:1021890322153
https://doi.org/10.1023/A:1021890322153
https://doi.org/10.1023/A:1005553414688
https://doi.org/10.1023/A:1005553414688
https://doi.org/10.1007/s10608-004-0669-0
https://doi.org/10.1007/s10608-004-0669-0
https://doi.org/10.1037/a0033036
https://doi.org/10.3758/BF03193146
https://doi.org/10.1016/j.paid.2013.05.016
https://doi.org/10.1007/s10608-013-9531-6
https://doi.org/10.1097/01.nmd.0000195307.28743.b2
https://doi.org/10.1097/01.nmd.0000195307.28743.b2
https://doi.org/10.1016/j.cpr.2011.05.001
https://doi.org/10.1016/j.cpr.2011.05.001
https://doi.org/10.3389/fpsyg.2016.00160
https://doi.org/10.1176/appi.ps.55.9.1061
https://doi.org/10.1176/appi.ps.55.9.1061
https://doi.org/10.1177/1555343416674814
https://doi.org/10.1177/2167702614553789
https://doi.org/10.1177/2167702614553789
https://doi.org/10.1037/a0027961
https://doi.org/10.1177/1534765611429079
https://doi.org/10.1177/1534765611429079
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1080/16506073.2011.622130
https://doi.org/10.1080/16506073.2011.622130
https://doi.org/10.1016/j.genhosppsych.2014.09.009
https://doi.org/10.1016/j.genhosppsych.2014.09.009
https://doi.org/10.1016/S0005-7967(97)10031-6
https://doi.org/10.1016/S0005-7967(97)10031-6
https://doi.org/10.1016/j.janxdis.2010.08.010
https://doi.org/10.1016/j.beth.2011.02.007
https://doi.org/10.1016/j.beth.2011.02.007
https://doi.org/10.1016/j.jad.2013.05.063


930 Cognitive Therapy and Research (2020) 44:919–930

1 3

Norton, P. J., Sexton, K. A., Walker, J. R., & Ron Norton, G. (2005). 
Hierarchical model of vulnerabilities for anxiety: Replication and 
extension with a clinical sample. Cognitive Behaviour Therapy, 
34, 50–63. https ://doi.org/10.1080/16506 07041 00054 01.

Olatunji, B. O., & Wolitzky-Taylor, K. B. (2009). Anxiety sensitivity 
and the anxiety disorders: A meta-analytic review and synthesis. 
Psychological Bulletin, 135, 974–999. https ://doi.org/10.1037/
a0017 428.

Oliphant, R. (Chair). Healthy minds, safe communities: Supporting our 
public safety officers through a national strategy for operational 
stress injuries. Canada: Standing Committee on Public Safety and 
National Security. Retrieved from http://www.parl.gc.ca/House 
Publi catio ns/Publi catio n.aspx?DocId =84577 04&Langu age=E.

Perrin, M. A., Digrande, L., Wheeler, K., Thorpe, L., Farfel, M., & 
Brackbill, R. (2007). Differences in PTSD prevalence and associ-
ated risk factors among world trade centre disaster rescue and 
recovery workers. American Journal of Psychiatry, 164, 1385–
1394. https ://doi.org/10.1176/appi.ajp.2007.06101 645.

Peterson, R. A., & Reiss, S. (1987). Test Manual for the Anxiety Sen-
sitivity Index. Orland Park, IL: International Diagnostic Systems.

Reilly, A. R., Carleton, R. N., & Weeks, J. W. (2012). Psychomet-
ric evaluation of the social interaction phobia scale. Anxiety, 
Stress & Coping, 25, 529–542. https ://doi.org/10.1080/10615 
806.2011.59815 0.

Shear, M. K., Brown, T. A., Barlow, D. H., Money, R., Sholomskas, D. 
E., Woods, S. W., et al. (1997). Multicenter collaborative panic 
disorder severity scale. American Journal of Psychiatry, 154, 
1571–1575. https ://doi.org/10.1176/ajp.154.11.1571.

Shear, M. K., Rucci, P., Williams, J., Frank, E., Grochocinski, V., Van-
der Bilt, J., et al. (2001). Reliability and validity of the Panic 
Disorder Severity Scale: Replication and extension. Journal of 
Psychiatric Research, 35, 293–296. https ://doi.org/10.1016/S0022 
-3956(01)00028 -0.

Silver, R. C., Holman, E. A., McIntosh, D. N., Poulin, M., & Gil-
Rivas, V. (2002). Nationwide longitudinal study of psycho-
logical responses to September 11. Journal of the American 
Medical Association, 288, 1235–1244. https ://doi.org/10.1001/
jama.288.10.1235.

Smits, J. A., Berry, A. C., Tart, C. D., & Powers, M. B. (2008). The 
efficacy of cognitive-behavioral interventions for reducing anxiety 
sensitivity: A meta-analytic review. Behaviour Research and Ther-
apy, 46, 1047–1054. https ://doi.org/10.1016/j.brat.2008.06.010.

Spitzer, R. L., Kroenke, K., Williams, J. B., & Löwe, B. (2006). A brief 
measure for assessing generalized anxiety disorder: The GAD-
7. Archives of Internal Medicine, 166, 1092–1097. https ://doi.
org/10.1001/archi nte.166.10.1092.

Stanley, I. H., Hom, M. A., Spencer-Thomas, S., & Joiner, T. E. (2017). 
Examining anxiety sensitivity as a mediator of the association 
between PTSD symptoms and suicide risk among women fire-
fighters. Journal of Anxiety Disorders, 50, 94–102. https ://doi.
org/10.1016/j.janxd is.2017.06.003.

Swinson, R. P. (2006). The GAD-7 scale was accurate for diagnosing 
generalised anxiety disorder. Evidence-Based Medicine, 11, 184. 
https ://doi.org/10.1136/ebm.11.6.184.

Talkovsky, A. M., & Norton, P. J. (2016). Intolerance of uncertainty 
and transdiagnostic group cognitive behavioral therapy for 
anxiety. Journal of Anxiety Disorders, 41, 108–114. https ://doi.
org/10.1016/j.janxd is.2016.05.002.

Taylor, S., Koch, W. J., & McNally, R. J. (1992). How does anxiety sen-
sitivity vary across the anxiety disorders? Journal of Anxiety Dis-
orders, 6, 249–259. https ://doi.org/10.1016/0887-6185(92)90037 
-8.

Taylor, S., Zvolensky, M. J., Cox, B. J., Deacon, B., Heimberg, R. G., 
Ledley, D. R., et al. (2007). Robust dimensions of anxiety sensitiv-
ity: Development and initial validation of the Anxiety Sensitiv-
ity Index-3. Psychological assessment, 19, 176–188. https ://doi.
org/10.1037/1040-3590.19.2.176.

Tolin, D. F., Abramowitz, J. S., Brigidi, B. D., & Foa, E. B. (2003). 
Intolerance of uncertainty in obsessive-compulsive disorder. Jour-
nal of Anxiety Disorders, 17, 233–242. https ://doi.org/10.1016/
S0887 -6185(02)00182 -2.

van den Heuvel, C., Alison, L., & Crego, J. (2012). How uncertainty 
and accountability can derail strategic ‘save life’ decisions in 
counter-terrorism simulations: A descriptive model of choice 
deferral and omission bias. Journal of Behavioral Decision Mak-
ing, 25, 165–187. https ://doi.org/10.1002/bdm.723.

van den Heuvel, C., Alison, L., & Power, N. (2014). Coping with 
uncertainty: Police strategies for resilient decision-making and 
action implementation. Cognition, Technology & Work, 16, 
25–45. https ://doi.org/10.1007/s1011 1-012-0241-8.

Weathers, F. W., Litz, B. T., Keane, T. M., Palmieri, P. A., Marx, B. P., 
& Schnurr, P. P. (2013). The PTSD Checklist for DSM-5 (PCL-
5). Scale available from the National Center for PTSD at www.
ptsd.va.gov.

Wheaton, M. G., Deacon, B. J., McGrath, P. B., Berman, N. C., & 
Abramowitz, J. S. (2012). Dimensions of anxiety sensitivity 
in the anxiety disorders: Evaluation of the ASI-3. Journal of 
Anxiety Disorders, 26, 401–408. https ://doi.org/10.1016/j.janxd 
is.2012.01.002.

Yook, K., Kim, K. H., Suh, S. Y., & Lee, K. S. (2010). Intolerance of 
uncertainty, worry, and rumination in major depressive disorder 
and generalized anxiety disorder. Journal of Anxiety Disorders, 
24, 623–628. https ://doi.org/10.1016/j.janxd is.2010.04.003.

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1080/16506070410005401
https://doi.org/10.1037/a0017428
https://doi.org/10.1037/a0017428
http://www.parl.gc.ca/HousePublications/Publication.aspx?DocId=8457704&Language=E
http://www.parl.gc.ca/HousePublications/Publication.aspx?DocId=8457704&Language=E
https://doi.org/10.1176/appi.ajp.2007.06101645
https://doi.org/10.1080/10615806.2011.598150
https://doi.org/10.1080/10615806.2011.598150
https://doi.org/10.1176/ajp.154.11.1571
https://doi.org/10.1016/S0022-3956(01)00028-0
https://doi.org/10.1016/S0022-3956(01)00028-0
https://doi.org/10.1001/jama.288.10.1235
https://doi.org/10.1001/jama.288.10.1235
https://doi.org/10.1016/j.brat.2008.06.010
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1016/j.janxdis.2017.06.003
https://doi.org/10.1016/j.janxdis.2017.06.003
https://doi.org/10.1136/ebm.11.6.184
https://doi.org/10.1016/j.janxdis.2016.05.002
https://doi.org/10.1016/j.janxdis.2016.05.002
https://doi.org/10.1016/0887-6185(92)90037-8
https://doi.org/10.1016/0887-6185(92)90037-8
https://doi.org/10.1037/1040-3590.19.2.176
https://doi.org/10.1037/1040-3590.19.2.176
https://doi.org/10.1016/S0887-6185(02)00182-2
https://doi.org/10.1016/S0887-6185(02)00182-2
https://doi.org/10.1002/bdm.723
https://doi.org/10.1007/s10111-012-0241-8
https://www.ptsd.va.gov
https://www.ptsd.va.gov
https://doi.org/10.1016/j.janxdis.2012.01.002
https://doi.org/10.1016/j.janxdis.2012.01.002
https://doi.org/10.1016/j.janxdis.2010.04.003

	The Impact of Intolerance of Uncertainty and Anxiety Sensitivity on Mental Health Among Public Safety Personnel: When the Uncertain is Unavoidable
	Abstract
	Background 
	Methods 
	Results 
	Conclusion 

	Methods
	Procedure
	Participants
	Self-Report Measures
	Intolerance of Uncertainty Scale, Short Form (IUS-12; Carleton et al. 2007a)
	Anxiety Sensitivity Index-3 (ASI-3; Taylor et al. 2007)
	Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5; Weathers et al. 2013)
	Patient Health Questionnaire (PHQ-9; Kroenke et al. 2001)
	Generalized Anxiety Disorder Scale (GAD-7; Spitzer et al. 2006)
	Social Interaction Phobia Scale (SIPS; Carleton et al. 2009a, b)
	Panic Disorder Severity Scale (PDSS; Shear et al. 1997)

	Statistical Analyses

	Results
	Demographic and Mental Disorder Symptom Descriptive Statistics
	IU and AS Comparisons Across PSP, Community Samples, and Clinical Samples
	Association between IU, AS, and Mental Disorder Symptoms in PSP

	Discussion
	Acknowledgement 
	References




