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Abstract

Objective—Given the robust associations between anxiety and asthma, the purpose of the current
study was to explore associations between asthma outcomes and tolerance for negative affective
states (i.e. distress tolerance) as well as tolerance for the specific negative emotional states of
anxiety and fear.

Methods—~Participants were 61 nonsmoking adults with asthma (61.9% female, 54.8% African-
American, Myge = 34.72, SD = 13.58) who underwent spirometry and completed self-report
measures.

Results—After controlling for the effects of age, race and the physical concerns domain of
anxiety sensitivity, poorer global distress tolerance and tolerance for fear and anxiety each
significantly predicted poorer lung function (8.7-13.8% variance), asthma control (4.9-8.8%
variance) and asthma-related quality of life (6.7-8.9%).

Conclusions—These findings suggest that targeting distress tolerance, specifically tolerance of

fear and anxiety, may be helpful in improving asthma outcomes.
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It has been well established that anxiety disorders are not only more common among
individuals with asthma [1-3], but also are associated with more severe asthma (e.g. greater
bronchodilator use, shortness of breath, wheezing, doctor’s office visits), and frequency of
asthma attacks [4-6], poorer quality of life and increased functional impairments [4,5,7-13].
Recent work on anxiety and asthma has begun to explore the role of anxiety-related
cognitive-affective risk factors, defined as negative beliefs or ways of attending to and
interpreting negative or ambiguous anxiety-related symptoms, as one potential mechanism
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for understanding associations between anxiety and asthma. This work has primarily
focused on anxiety sensitivity, defined as the fear of arousal-related sensations due to their
perceived negative physical, cognitive and social consequences [14,15]. Results from this
emerging body of literature indicate that greater anxiety sensitivity, particularly the physical
concerns domain, is associated with poorer asthma control and asthma-related quality of life
[16,17] and greater physical and emotional reactivity and decreased lung function in
response to asthma-like symptoms [18].

Given the important role that anxiety sensitivity plays in asthma, an important next step in
this area of work is to explore associations between asthma and other anxiety-related
cognitive-affective risk factors. One such factor to consider in this regard is distress
tolerance, defined as an individual’s perceived or actual capacity to withstand or endure
negative emotional states [19,20]. Extant research indicates that individuals with anxiety
psychopathology have lower levels of distress tolerance compared to the general population
[21]. Further, low distress tolerance is associated with increased symptoms of worry,
generalized anxiety disorder, obsessive-compulsive disorder, panic psychopathology and
social anxiety [22—-30]. Moreover, distress tolerance demonstrates unique associations with
anxiety psychopathology above and beyond the effects of anxiety sensitivity [27].

Despite robust associations between anxiety psychopathology and distress tolerance among
individuals without asthma, no research, to date, has examined the role of this cognitive-
affective risk factor in asthma. Theoretically, an individual low in distress tolerance who
experiences anxiety as a result of shortness of breath related to asthma, for example, would
likely be unable to withstand or endure this anxiety and might take steps to immediately
reduce these symptoms by using short-acting beta agonist (SABA) medication without
determining whether such an action is truly necessary. Such a scenario could result in
overuse of asthma medications or even the perception that the person’s asthma is worse than
it objectively is given the frequency of SABA use. Moreover, SABAs themselves can also
produce anxiety-like symptoms, which could lead to a vicious cycle of increasing anxiety
and medication use.

As a first attempt to test this theory, the purpose of the current study was to examine the
unique predictive ability of distress tolerance in terms of lung function, asthma control and
asthma-related quality of life among nonsmoking adults with current asthma. It was
hypothesized that after controlling for the effects of race, gender and the physical concerns
domain of anxiety sensitivity, lower distress tolerance would be predictive of poorer lung
function (FEV1), asthma control and asthma-related quality of life. However, it is possible
that an individual might score high on distress tolerance as a global construct, but actually
have difficulty tolerating one or two specific negative emotions. For example, an individual
may be able to tolerate certain negative emotions (e.g. sadness, anger, disgust), but not
others (e.g. fear anxiety). Therefore, in addition to examining associations between asthma
and global distress tolerance, a secondary aim of this study was to examine associations with
the tolerance of fear and anxiety, specifically. These anxiety-related emotions were chosen
because of the high rate of co-occurring anxiety and asthma and to build on existing work
examining other anxiety-related cognitive risk factors in asthma. It was hypothesized that
lower levels of tolerance of fear and anxiety would be predictive of poorer asthma outcomes.
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Methods

Participants

Participants were 61 nonsmoking adults with current asthma (61.9% female; Mg, = 34.72,
SD = 13.58, Range = 18-65 years). For inclusion in the study, participants had to (a) be
between the age of 18-65; (b) meet biochemical cutoff values for being a nonsmoker, as
indexed by expired carbon monoxide levels below 5 ppm [31]; (c) have received a physician
diagnosis of asthma; (d) not have a diagnosis of another chronic lung disease; (€) have
experienced asthma symptoms in the past six months; (f) have a prescription for an inhaled
corticosteroid or similar medication (i.e. more than just a short-acting bronchodilator used
on an as-needed basis); (g) meet the cutoff score for an asthma diagnosis on the Asthma
Screening Questionnaire (ASQ; i.e. score >4) [32]. Due to the well-established relationship
between smoking and both asthma and distress tolerance, current smokers were excluded
from the current study [33-35].

In terms of the racial composition of the sample, 54.8% self-identified as African-American,
39.7% as Caucasian and 1.8% of the sample reported Hispanic ethnicity. Participants were,
on average, 16.48 years (SD = 14.13) years of age when diagnosed with asthma. 14.3% of
the sample reported daily rescue inhaler use, 76.2% had experienced at least one asthma
attack in the past six months and 45.9% had had at least one emergency department visit due
to asthma in the past six months. Participants reported a mean Asthma Control Test (ACT)
[36] score of 15.98 (SD = 4.54), indicating poorly controlled asthma.

Measures

Expired carbon monoxide—Biochemical verification of smoking status was completed
by carbon monoxide (CO) analysis of breath samples assessed using a Bedfont Micro 4
Smokerlyzer CO Monitor (Model EC50; coVita, Haddonfield, NJ). Past research has shown
that a cutoff score of 5 parts per million (ppm) reliably discriminates nonsmoking status
[31].

Asthma screening questionnaire—The ASQ [32] is a six-item measure that assesses
four dimensions of asthma symptoms (i.e. coughing, wheezing, chest tightness, shortness of
breath) in four situations that commonly elicit asthma symptoms (i.e. lying down, after
exercising, after laughing/crying). Research indicates that a score greater than four on the
ASQ reliably discriminates between those with and without asthma (96% sensitivity, 100%
specificity; 32). The ASQ showed good internal consistency (a = 0.81) in the current
sample. The mean ASQ score for the current sample was 12.13 (SD = 4.38).

Anxiety sensitivity index-3—The anxiety sensitivity index-3 (ASI-3) [37] is an 18-item
self-report measure that assesses the degree to which participants fear the negative
consequences associated with anxiety symptoms. Items are rated on a 5-point Likert scale.
The ASI-3 has three lower--order factors: (a) physical concerns, (b) social concerns and (c)
cognitive concerns. For the purpose of this study, only the physical concerns subscale was
used. The ASI-3 has demonstrated strong psychometric properties [37]. Internal consistency
for the physical concerns subscale in the current sample was good (a = 0.84).
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Tolerance of negative affective states scale—The tolerance of negative affective
states scale (TNASS) [38] is a 25-item self-report measure that assesses the degree to which
individuals can withstand or endure specific negative affective states. Participants are given a
definition of tolerance and intolerance at the beginning of the measure and then asked to rate
how tolerant they are of eight specific emotions using a 5-point Likert-type scale (1 = very
Intolerantto 5 = very tolerant). Higher scores reflect higher levels of affective tolerance. The
TNASS is comprised of one higher-order affective tolerance factor and six lower order
factors: (a) Fear; (b) Sadness; (c) Anger; (d) Disgust; (e) Anxiety; (f) Negative Social
Emotions. Only the total, fear, and anxiety scales were used in the current study. In the
initial validation study [38], the TNASS demonstrated discriminant validity, such that an
individual’s perceived tolerance of an emotion was not related to the frequency of
experiencing the emotion, nor to the degree of awareness or attention of the emotion. In the
current study, internal consistency was excellent for the total score (a = 0.96), good for the
anxiety subscale (a = 0.79), and acceptable for the fear (a = 0.70) subscale. The TNASS
was chosen over more commonly used self-report measures of distress tolerance (i.e.
Distress Tolerance Scale; DTS [19]) because it provides an explicit definition of tolerance to
participants and assesses both global distress tolerance as well as tolerance of specific
negative emotions, providing an opportunity to determine whether there are differential
effects for specific emotions. Moreover, the DTS has been criticized because it only asks
about tolerance of emotions indirectly. That is, the DTS does not specifically ask whether or
not emotions are tolerable, but rather uses words that may not be truly synonymous with
tolerance (e.g. “My feelings of distress or being upset are not acceptable™). Further, the DTS
appears to be measuring emotion regulation (e.g. When | feel distressed or upset I must do
something about it immediately) rather than the perceived ability to tolerate emotional
distress.

Lung function—Lung function was assessed using a KoKo Legend portable office
spirometer (nSpire Health, Inc., Longmont, CO). Forced expiratory volume in one second
(FEV1) was used as the main outcome variable indicative of lung function.

Asthma control test—The ACT [36] is a five-item self-report measure that assesses level
of asthma control over the past four weeks. Research has shown that the ACT has good
reliability and is able to differentiate between different levels of asthma control [36]. Internal
consistency for the ACT in the current sample was good (a = 0.86)

Asthma quality of life questionnaire—The asthma quality of life questionnaire
(AQLQ) [39] is a 32-item self-report measure that assesses asthma-related quality of life
across four factors: (a) asthma symptoms; (b) activity limitation; (c) emotional function; (d)
environmental stimuli. Participants rate each item on a 7-point Likert-type scale (1 = fotally
limited, 7= not limited at all). The AQLQ has demonstrated good internal consistency and
discriminant validity [40]. The AQLQ showed excellent internal consistency in the current
sample (a =0.97)
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Participants were recruited from the community via advertisements placed in public areas,
healthcare provider waiting rooms, in local newspapers and on community-oriented websites
(e.g. Craigslist). Interested individuals were first screened for eligibility by phone (i.e. age,
smoking status, ASQ). Potentially eligible participants were then scheduled for an individual
appointment by a trained research assistant. Upon arrival to the study session, participants
first provided informed, written consent. Nonsmoking status was then biochemically verified
via CO analysis. Eligible participants then completed spirometry to assess lung function and
completed the self-report measures described above. Following completion of the study,
participants were compensated $25 for their time and effort. The University Institutional
Review Board approved all study materials and procedures prior to the collection of data.

Data analytic plan

Results

First, descriptive statistics and zero-order correlations were examined for all study variables.
Then, the main effect of distress tolerance for the primary dependent variables (asthma
control, asthma quality of life, lung function) was evaluated using a hierarchical multiple
regression procedure [41]. Three sets of regressions were conducted: one using the TNASS-
Total score as the measure of distress tolerance, one using the TNASS-Fear subscale and one
using the TNASS-Anxiety subscale. For each set of regression analyses, separate models
were constructed for predicting asthma control (ACT), quality of life (AQLQ) and lung
function (FEV). In each model, race (coded as 0 = African-American and 1 = Caucasian),
age and anxiety sensitivity-physical concerns were entered simultaneously as covariates in
step one in order to control for these theoretically relevant factors. Given the conceptual
similarity between anxiety sensitivity and distress tolerance as well as research
demonstrating that anxiety sensitivity, particularly the physical concerns domain, is
associated with poorer asthma outcomes [16—17], anxiety sensitivity-physical concerns was
chosen as a covariate on an a prioribasis to ensure that any significant findings are due to
the intolerance of negative affective states rather than the fear of symptoms associated with
anxiety. Race and age were chosen as covariates due to their significant associations with
lung function, asthma control and asthma-related quality of life. At the second step of the
model, the measure of distress tolerance (TNASS-Total, TNASS-Fear or TNASS-Anxiety)
was entered. All assumptions for conducting linear regression analyses were met.

Zero-order correlations

Associations between all study variables are presented in Table 1. Race was significantly
associated with age, lung function, asthma control and asthma-related quality of life (range:
0.26-0.54). Age was positively associated with anxiety sensitivity-physical concerns (r=
0.27, p<0.01), and negatively associated with asthma control (r=-0.51, p< 0.01) and
asthma-related quality of life (r=-0.53, p< 0.01). Anxiety sensitivity-physical concerns
was negatively associated with asthma control (r=-0.47, p < 0.01) and asthma-related
quality of life (r=-0.54, p< 0.01). The TNASS-Total, Fear and Anxiety scores were
positively associated with asthma control (range: 0.26-0.41) and asthma-related quality of
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life (range: 0.35-0.42). TNASS-Total and TNASS-Anxiety, but not TNASS-Fear, were also
significantly associated with lung function (range: 0.32-0.40).

Regression analyses

Results for the first set of regressions, using the TNASS total score as the measure of
distress tolerance, are presented in Table 2. In terms of FEV, Step 1 of the model was not
significant. Step 2 of the model accounted for 13.8% unique variance, and poorer distress
tolerance was a significant predictor of poorer lung function (8= 0.39, ¢=2.80, p< 0.01).
For asthma control, the first step accounted for 42.2% of the variance, and age (8= —0.36, ¢
=-2.94, p<0.01) and anxiety sensitivity-physical concerns (8= -0.35, f= -2.86 p< 0.01)
were significant predictors at this step. At Step 2, poorer distress tolerance predicted poorer
asthma control (8=0.31, ¢=2.77, p< 0.01), accounting for 8.8% unique variance. In terms
of asthma-related quality of life, step one of the model accounted for 55.8% of the variance,
and race (8=10.35, r=2.92, p<0.01), age (8= —0.29 t= -2.48, p< 0.05), and anxiety
sensitivity-physical concerns (8= —0.36, {=-3.03, p< 0.01) were all significant predictors.
Specifically, those who were Caucasian, younger, and lower in anxiety sensitivity physical
concerns reported a better quality of life. Step 2 accounted for 6.7% unique variance, and
poorer distress tolerance significantly predicted poorer asthma-related quality of life (8=
0.27, t=2.53, p<0.05).

Results of the regression analyses using the TNASS-Fear subscale as the measure of distress
tolerance are presented in Table 3. In terms of FEV1, Step 1 of the model was not
significant. Step 2 of the model accounted for 8.7% unique variance, and TNASS-Fear was a
significant predictor (8= 0.30, ¢=2.28, p< 0.05). For asthma control, the first step
accounted for 41.6% of the variance, and age (8= —0.35, = -3.03, p< 0.01) and anxiety
sensitivity-physical concerns (8= —0.34, t=-2.97 p< 0.01) were significant predictors. At
Step 2, TNASS-Fear was a significant predictor (8= 0.28, t=2.70, p< 0.01), accounting for
7.4% unique variance. In terms of asthma-related quality of life, Step 1 of the model
accounted for 56.4% of the variance, and race (8= 0.32, t=2.82, p<0.01), age (8=-0.31 ¢
=-2.74, p< 0.01), and anxiety sensitivity-physical concerns (8= —-0.38, = -3.50, p< 0.01)
were all significant predictors. Specifically, younger, Caucasian participants with lower
levels of anxiety sensitivity physical concerns reported better quality of life. Step 2
accounted for 8.9% unique variance, and TNASS-Fear was a significant predictor (8 = 0.30,
t=3.23, p<0.01).

Results of the regression analyses using the TNASS-Anxiety subscale as the measure of
distress tolerance are presented in Table 4. In terms of FEV, Step 1 of the model was not
significant. Step 2 of the model accounted for 10.9% unique variance, and TNASS-Anxiety
was a significant predictor (8= 0.33, = 2.55, p< 0.01). For asthma control, the first step
accounted for 40.2% of the variance, and age (8= —0.33, = -2.78, p< 0.01) and anxiety
sensitivity-physical concerns (8= —0.36, = -3.03 p < 0.01) were significant predictors at
this step. At Step 2, TNASS-Anxiety was a significant predictor (8= 0.23, t=2.08, p<
0.05), accounting for 4.9% unique variance. In terms of asthma-related quality of life, Step 1
of the model accounted for 54.7% of the variance, and race (8= 0.30, = 2.58, p<0.01),
age (B=-0.27 t=-2.34, p< 0.05), and anxiety sensitivity-physical concerns (5= -0.41, ¢=
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-3.57, p<0.01) were all significant predictors. Specifically, younger, Caucasian participants
with lower levels of anxiety sensitivity-physical concerns had better quality of life. Step 2
accounted for 7.9% unique variance, and TNASS-Anxiety was a significant predictor (8=
0.28, t=2.88, p<0.01).

Discussion

The current study sought to examine the role of the cognitive-based anxiety-related risk
factor of distress tolerance in terms of asthma outcomes (i.e. lung function, asthma control
and asthma-related quality of life) among adults with asthma recruited from the community.
Results indicated that, as hypothesized, lower levels of global distress tolerance, as well as
tolerance of fear and anxiety specifically, were significantly predictive of poorer lung
function, asthma control and asthma-related quality of life. It should be noted that these
effects were above and beyond the variance accounted for by age, race and the physical
concerns domain of anxiety sensitivity.

These results suggest that individuals with asthma who believe that they are unable to
tolerate emotional distress, particularly distress related to anxiety and fear, have more severe
asthma and more functional impairment due to their asthma. It may be that the inability to
tolerate the increased anxiety, fear and distress often experienced during asthma
exacerbations directly impacts asthma through the effects of such distress on inflammatory
processes. Indeed, previous research has found that stress can lead to asthma exacerbations
through its effects on proinflammatory cytokines [42,43]. An inability to tolerate distress
may also impact asthma outcomes indirectly. Individuals with lower levels of distress
tolerance may be less able to tolerate even small increases in anxiety associated with their
asthma symptoms, which might result in increased anxiety and fear and likely an increase in
asthma symptoms and attempts to decrease them through the use of SABAs.

There are, however, several limitations to the current study that warrant further
consideration. First, this study was cross-sectional in nature so no causal inferences can be
made. Longitudinal studies are needed to better understand how distress tolerance impacts
asthma over time. Second, self-report measures were utilized as the primary assessment
methodology for many of the key constructs. The utilization of self-report methods does not
fully protect against reporting errors and may be influenced by shared method variance.
Thus, future studies could build on the present work by utilizing a multi-method assessment
approach to address this concern. For example, objective measures of medication use and
inflammation could help further our understanding of these processes. Finally, this study
used a relatively small, non-clinical sample. It will be important for future studies to use
larger samples to determine whether these findings generalize to clinical populations.
Despite these limitations, the results of the current study highlight the importance of distress
tolerance in asthma and the potential utility for improving asthma outcomes through targeted
interventions to improve distress tolerance, particularly for anxiety and fear.

J Asthma. Author manuscript; available in PMC 2020 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Alsaid-Habia et al.

Page 8

Conclusions

In

conclusion, the present findings suggest that global distress tolerance significantly

predicted poorer lung function, asthma control and asthma-related quality of life. Further,
the tolerance of anxiety and fear, specifically, also predicted poorer lung function, asthma

co

ntrol and asthma-related quality of life. The primary implication of these findings is the

identification of modifiable factors that may be helpful in improving asthma outcomes.
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Table 2.

TNASS-Total Predicting asthma outcomes.

AR? t B 52 p

Criterion variable: FEV;

Step 1 0.11 0.18
Race 206 031 009 05°
Age -0.58 -0.09 0.01 0.57
ASI-PC 0.95 0.14 0.02 0.35

Step 2 0.14 0.01™*
TNASS-Total 2.80 039 014 01

Criterion variable: asthma control

Step 1 0.42 0.00™"
Race 163 020 003 011
Age -294 -036 011 0017
ASI-PC -286 =035 011 0p01**

Step 2 0.09 0.017"
TNASS-Total 277 031 009 0017

Criterion variable: asthma-related quality of life

Step 1 0.56 0.00™"
Race 292 035 010 0017
Age -248 -029 007 002"
ASI-PC -303 -036 011 Qg0**

Step 2 0.07 0.02*
TNASS-Total 253 027 007 0027

*
p<0.05.
*k
p<0.01.

Note. B = standardized beta weight; 2= squared semi-partial correlation.
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Table 3.

TNASS-Fear Predicting asthma outcomes.

AR? t B o2 p

Criterion variable: FEV;

Step 1 0.08 0.25
Race 1.91 0.27  0.07 0.06
Age -032 -0.05 0.00 0.75
ASI-PC 057 0.08 001 057

Step 2 0.09 003”
TNASS-Fear 228 030 009 003F

Criterion variable: asthma control

Step 1 0.42 0.00™"
Race 184 021 004 0.07
Age -303 -035 010 000"
ASI-PC -297 -034 010 oo01**

Step 2 0.07 0.01™"
TNASS-Fear 270 028 007 001**

Criterion variable: asthma-related quality of life

Aok

Step 1 0.56 0.00
Race 282 032 002 oo1**
Age -2.74 -031 008 001**
ASI-PC -350 -0.38 0.13 000"

Step 2 0.09 007"
TNASS-Fear 323 030 009 000**

"
p<0.05.
< 0.01.

Note. B = standardized beta weight; P = squared semi-partial correlation.
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Table 4.

TNASS-Anxiety predicting asthma outcomes.

AR? t B g2 p

Criterion variable: FEV;

Step 1 0.09 0.19
Race 203 029 009 05%
Age -0.53 -0.08 0.01 0.60
ASI-PC 0.69 0.10 0.01 0.50

Step 2 0.11 0017
TNASS-Anxiety 2.55 033 011 001"

Criterion variable: asthma control

Step 1 0.40 0.00™"
Race 158 018 003 012
Age -278 -033 0.09 001
ASI-PC -303 -036 011 000"

Step 2 .05 0.04"
TNASS-Anxiety 208 023 005 0047

Criterion variable: asthma-related quality of life

Step 1 0.55 0.00™
Race 258 030 008 000**
Age -2.34 -027 006 0027
ASI-PC -357 -041 014 000™"

Step 2 0.08 0.01™
TNASS-Anxiety 288 028 008 001

*
p<0.05.
Hk
p<0.01.

Note. B = standardized beta weight; 2= squared semi-partial correlation.
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