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Abstract

Background: The purpose of this research was to identify significant changes
to respiratory resistance resulting from anxiety inducing simulations pre-
sented through the medium of virtual reality (VR) goggles. The tested hypo-
thesis was that a virtual reality simulation would produce anxiety in the wear-
er, and, with it, a statistically significant change in subject respiratory resis-
tance. It was also suggested that there may be a significant difference in the
levels of respiratory resistance responses of males and females. The Oculus
Rift DK2 VR goggles with video software designed for the Rift were used to
induce anxiety in the wearers. Methods: Respiratory resistances in both inha-
lation and exhalation directions were measured with the Airflow Perturbation
Device (APD), a medical instrument used noninvasively. Two groups of sub-
jects were tested: the test group watched a simulation deemed to be anxiety
inducing, and the Control group watched a simulation determined to be
non-anxiety inducing. Anxiety levels and respiratory resistance were meas-
ured before and during the simulation with two anxiety measures, the State
Trait Anxiety Inventory (STAI) and the Subjective Units of Distress Scale
(SUDS). Results: Statistically significant increases in anxiety level and respi-
ratory resistance were found in the Test group, but no significant differences
in anxiety and respiratory resistance levels were found in the control group.
Anxiety affected both breathing phases similarly. For the gender hypothesis,
we found that one of the tests used to measure anxiety, (the SUDS difference)
was statistically significant, while the other test and the difference in respira-
tory resistance were not statistically significant. Conclusion: Results from this
experiment show that anxiety level can be a significant contributor to the phy-
siological measurement of respiratory resistance, and this can have implica-
tions for pulmonary function test environments and the psychological condi-
tions of the patients being tested.
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1. Introduction

Respiratory resistance is a measurement of clinical and physiological interest.
Increased respiratory resistance is clinically related to an assortment of respira-
tory diseases such as asthma, bronchitis, pneumonia, emphysema and other ob-
structive respiratory disorders. Resistance measurement is useful in evaluating
the severity of respiratory diseases, respiratory effects of bronchoconstrictive and
bronchodilatory drugs, as well as airborne contaminants and naturally occurring
particulates [1] [2].

The airflow perturbation device (APD) is a medical instrument developed for
noninvasive measurement of respiratory resistance that includes airways, lung
tissue, and chest wall components [1] [2] [3] [4]. It is quite simple to use, and
has advantages for measurements on small children, unconscious or uncoopera-
tive patients, in the home, and on animals. The APD works by measuring mouth
air pressure and flow while a rotating segmented wheel periodically perturbs, or
decreases, airflow, and increases mouth pressure. The ratio of the mouth pres-
sure perturbation magnitude to the flow perturbation magnitude yields the
measured respiratory resistance. Separate resistance values for inhalation and
exhalation are obtained, and these can be correlated with lung volume and flow.
Specialized breathing maneuvers are not necessary. Respiratory resistance is
normally measured through the mouth, with a nose clip to direct all airflow to
the measuring device. An oronasal mask can be used to obtain the combined
mouth and nose resistance [2] [5], or can be used to measure only nose resis-
tance if the mouth is closed. Data collected by the APD are analyzed in real time
and displayed as averages of approximately 100 perturbations. APD measured
resistances have been correlated to resistances measured by spirometry [6], body
plethysmograph [1] [6], esophageal balloon [7] [8], and impulse oscillometry [9],
although the first three of these do not measure all of the components of respi-
ratory resistance. Population averages of respiratory resistances as measured by
the APD have been determined for thousands of subjects [10].

Attempting to produce anxiety through virtual reality (VR) is a common part
of exposure therapy. Exposure therapy, which is used in various forms to treat
anxiety and post traumatic stress disorder (PTSD), uses a fear inducing stimulus
in order to break the subject’s anxious response to a specific situation, such as a
fear of heights or of spiders. Gerardi et al [11] wrote that “Short-term virtual re-
ality exposure treatment of PTSD in an Operation Iraqi Freedom veteran re-
sulted in a substantial drop in the patient’s self-reported PTSD symptoms.”
These authors successfully used a form of VR called “Virtual Iraq” to elicit an
anxious response from veterans suffering from PTSD. A form of virtual reality

was even used to elicit an anxious response from a Vietnam War veteran patient
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for the purposes of exposure therapy [12]. While the technology used then was
not comparable to current VR technologies, the concept remains the same.
There have been various other attempts to use VR to treat anxiety disorders such
as acrophobia [13] and anxiety related to terror attacks [14].

Anxiety can be accompanied by a range of persistent fear reactions that in-
clude pounding heart, cardiac palpitations, exaggerated startle, breathing irregu-
larities, sweaty palms and tense muscles [15]. Respiratory correlates of anxiety
include hyperventilation [15] [16] or a freeze response, where the subject may
breathe in a shallow manner [17]. Anxiety can therefore produce a variety of
responses, depending upon the subjects and their individual psychological reac-
tions.

This study was intended to document quantitative correlations between the
physiological changes to breathing, specifically respiratory resistance as meas-
ured by the APD, and cognitive changes, as perceived by the subject through
their completion of a State Trait Anxiety Inventory (STAI) questionnaire. The
STAI is used to assess the two types of state (how are you feeling right now?) and
trait (how anxious are you in general?) anxieties. It is a commonly used scale
that was able to determine the state of all subjects’ anxiety levels after the simu-
lation and compare them to pre-testing anxiety levels. See the Appendix for the
trait anxiety questionnaire; the state anxiety questions are the same. The STAI
form has 20 questions, 10 of these are positive in mood, and 10 questions are
negative. Each response can be given a score of 1 to 4, depending on the level of
the response, with 1 corresponding to “not at all” and 4 corresponding to “very
much so”. When determining the final overall STAI anxiety score from the an-
swers given by the taker of the test, a “4” response for a positive mood question
was assigned a value of 0, whereas a “1” response was assigned a value of 3. For
the negative mood questions, a “4” response was assigned a value of 3, and a “1”
response was assigned a value of 0. Overall STAI anxiety responses range on a
scale of 0 - 30 with a zero indicating the location on the scale where the subject
would appear to exhibit no anxiety whatsoever to 30 corresponding to a very an-
xious condition. Internal consistency coefficients for the STAI questionnaire
have ranged from 0.86 to 0.95 [18].

The Subjective Units of Distress Scale (SUDS) is a one question subjective an-
xiety level scale [19], which rates anxiety level on a scale of 0 (totally relaxed) to
10 (maximum stress). While not as comprehensive as the 20 question STAI, it
has the advantage of rapid self-reporting of anxiety level. SUDS was chosen to
compliment the STAI form, and data from the two forms were expected to be
highly correlated.

The Oculus Rift DK2 designed by 2015 Oculus VR LLC (Menlo Park, CA),
was used as the method of inducing anxiety. The Oculus Rift DK2 is a VR head-
set designed primarily for programmers and software developers as a way of de-
veloping more VR software. There are many programs readily available that are
fully integrated with the Oculus Rift DK2. For the simulation used in this study

intended to produce anxiety, the horror movie 11:57 by Sid Lee Collective
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(Montreal, Canada) was chosen. 11:57 is a short virtual reality Halloween horror
film made for the Oculus Rift and other mobile devices, and is available from the
Internet at http://1157.pm/.

The hypothesis to be tested in this experiment was that subjects viewing the
virtual reality simulation intended to induce anxiety would indeed become an-
xious and produce a statistically significant change in respiratory resistance. It
was also suggested that there possibly could be a significant difference in the le-

vels of respiratory resistance responses of subjects based on their genders.

2. Methods

Individuals ages 18 and above without regard for sex, race, ethnic origin, reli-
gion, or any social or economic qualifications and also without any known se-
vere existing anxiety related condition were eligible to participate in this study.
All of the participants were currently enrolled college students, and within two
years of the age of twenty. Subjects were recruited by word of mouth and given
no monetary incentive to participate. The protocol for this study was approved
by the University of Maryland Institutional Review Board. The study was con-
ducted from October 2015 to December 2015.

The experiment itself used the Oculus Rift DK2 (Menlo Park CA) as a VR
headset. Software used with the Rift for the anxiety inducing simulation was
produced by the Sid Lee Collective (Montreal Canada) entitled “77:57". The si-
mulation for the control (no anxiety induced) portion of the experiment was
personally recorded by the lead author (Bohensky) and consisted of video foo-
tage from a handheld camera being carried for approximately three minutes in
the proximity of Niagara Falls, N.Y., and focused completely on the falls. The
video was taken with the camera rotating slowly to focus on various areas of the
falls. Use of the Rift requires the use of a computer, which in this case was a Dell
(Round Rock, TX) Inspiron 15, 3000 series.

Thirty volunteer human test subjects were tested and divided into two groups.
The “Test” group contained fifteen subjects, and the “Control” group also con-
tained fifteen subjects. The experimental procedure was explained in full to the
individuals taking part in the experiment. Test subjects were asked if they com-
pletely understood the experiment and whether they had any outstanding medi-
cal condition that they believed might interfere with their participation, any
known anxiety related conditions, or any experience with virtual reality. This
was done by filling out a “Health History Questionnaire” as well as a “SUDS”
form (attached). Any subjects with relevant outstanding medical conditions were
removed from the experiment, such as a subject with a known anxiety related or
respiratory disorder (one subject confessing to a certain level of anxiety was ex-
cluded from testing). All subjects with no outstanding relevant medical condi-
tions then signed a form indicating their consent to take part in the experiment.
Subjects then took two minutes to relax in a sitting position. After two minutes,
subjects were requested to breathe into the APD using their own personal new

mouth filter for three respiratory resistance measurements, each lasting ap-
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proximately one minute, thereby establishing a personal baseline measurement
in a relaxed state. The subjects were given the SUDS question to answer at this
time, but were not given the STAI until after the test session was complete; this
saved some subject testing time. The Oculus Rift DK2 was wiped down with al-
cohol wipes between subjects. Subjects unfamiliar with VR were given two mi-
nutes to acclimate themselves to the rift using the Oculus demo simulation of a
person sitting in a chair. Individuals in the “Control” group then used the Rift
for an ordinary simulation that was deemed to be non-frightening. Individuals
in the “Test” group took part in what was deemed a frightening/anxiety causing
simulation. The subjects were asked to breathe into the APD continuously for
the length of the simulation, to collect a large data set of subject breathing dur-
ing the simulation. Both movies were 3.5 minutes in length, and effectively al-
lowed the collection of two, one minute respiratory resistance measurements.
The data from each subject were recorded and compared to that subject’s initial
baseline respiratory resistance average. Subjects were also asked to take a survey
to accurately measure their anxiety levels using STAI forms (attached) after be-
ing exposed to the aforementioned simulations, to correlate the level of state an-
xiety caused by the simulation and the resulting physiological changes. Finally,
subjects were asked to once again fill out the SUDS form and indicate if their
level of anxiety had changed from when they assessed it before the simulation.
Subjects filled out the STAI only after they had completed the simulation, but
filled out the SUDs form both before and after the simulation. The SUDS form
was intended to compare the level of anxiety induced by the simulation, and the
STAI form to document the level of anxiety achieved after the simulation and
compared to standard anxiety levels. The data were analyzed using a two-tailed
paired-T test, with a p value of 0.05 to compare the subjects’ initial results with
their post-treatment results, as well as to compare the results of the different
groups in an effort to determine:

a) anxiety level induced by VR technologies, if any; and

b) correlations between respiratory resistances during inhalation and exhala-
tion and anxiety level, as judged by STAI forms; and

¢) magnitudes of these changes.

The study took approximately 20 - 25 minutes per subject.

Experimental data to be analyzed included: the SUDS difference (i.e. the rela-
tive difference in anxiety levels before and after the simulation), the anxiety
score based on the STAI forms as a second method of anxiety level verification,
and the average difference between the experimental and baseline results in sub-
ject breathing resistance during inhalation, exhalation, and an average of the

two.

3. Results

Demographic data and the mean baseline respiratory resistance for each group
are shown in Table 1. Half the subjects were female, and half were male. The

baseline resistance in the Test group was slightly higher than the baseline resis-
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Table 1. Table of demographics. (Entries are means + standard deviations and (ranges)).

Test Group Control Group
Sex Male 8 7
Female 7 8
Height, cm 171 + 8.23 (157 - 183) 171 + 8.41 (160 - 188)
(inches) 67.3 +3.24 (62 - 72) 67.5 + 3.31 (63 - 74)
Weight, kg 65.0 + 13.4 (50.0 - 100) 66.4 +10.3 (54.5 - 91.8)
(pounds) 143 +£29.4 (110 - 220) 146 + 22.7 (120 - 202)

Baseline Resistances,
cmH,0O-sec/L

Inhalation 3.38 £ 0.78 (4.9 - 2.0) 2.84 +0.48 (4.1 - 2.3)
Exhalation 3.07 £ 0.81 (4.9 - 1.7) 2.62 +0.55 (4.0 - 1.8)
Average 3.22 £0.78 (4.9 - 1.9) 2.73 £ 0.51 (4.0 - 2.1)

tance in the Control group. Physical condition and height varied considerably in
both groups.

To check on the equality of these two groups before the anxiety was induced,
each of the numerical measures was subjected to a statistical test for significance.
No measures except inhalation resistance were found to be statistically signifi-
cantly different. Inhalation resistance difference was borderline significant sta-
tistically. The all-important average resistance, the measure that was compared
after the treatment was applied, was essentially the same for both groups. Statis-
tical analysis was used to compare any two data sets displayed in the tables with
two sample t tests (assuming unequal variance).

A comparison of the STAI values and the SUDS difference was made to assure
that both were consistently measuring induced anxiety. The comparison pro-
duced a notable positive correlation (Figure 1).

The mean post-treatment STAI value for the Test group was 16.13 (mod-
erately anxious), while the mean post-treatment STAI score for the Control
group was 8.20 (somewhat anxious). The mean SUDS pre- and post-treatment
difference for the Control group was —0.13 (less anxious than before the treat-
ment), while the SUDS difference score for the Test group was 2.03 (considera-
bly more anxious).

In Table 2 are found T-test values, means and variances for Test vs Control
groups for differences in SUDS, STAI, and average respiratory resistance. The
SUDS difference between the two groups yielded a T statistic of 5.35 and a criti-
cal value of 2.05, making the comparison statistically significant. The T statistic
for the STAI measurement comparing the two groups was 3.31 and the T critical
was 2.05, making that comparison statistically significant, as well. Both reject the
null hypothesis and confirm that the Test group demonstrated a significant in-
crease of anxiety compared to the Control group. The results proved that the test
simulation with the Oculus rift induced anxiety in the Test group but not in the
Control group.
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STAI vs SUDS Difference

SUDS Difference

0 5 10 15 20 25 30
STAI

Figure 1. SUDS difference compared to STAI experimental values. The data suggest a linear
trend (R* = 0.6357).

Table 2. T-test values, means and standard deviations for test and control groups com-
paring suds score changes, Stai score changes, and average respiratory resistance changes
before and after virtual reality treatment.

SUDS: STAIL Test vs Control Resistance
Control Test vs Control Average Difference: ~ Test vs group
changes changes before and changes before before and
after VR after VR and after VR after VR

Test Control Test Control Test Control

Mean * Std Dev 2.03 £2.16 —0.133 £0.302 16.1 £62.3 8.20 £23.7 0.731 £0.227 0.089 + 0.004

T Stat 5.348* 3.313* 5.181*
T Critical
. 2.048 2.048 2.048
(two tail)

*This result is statistically significant. All resistance values are given in cmH,0O-sec/L.

The data in Table 2 also indicate that there was a statistically significant dif-
ference in post-treatment average respiratory resistance between the Test and
Control groups despite no statistical difference between the two groups before
the treatment. The Test group had a large increase in respiratory resistance of
0.731/3.22 = 23% after anxiety was induced, whereas the Control group had a
modest post-treatment increase of 0.089/2.73 = 3.3%. Thus, it was demonstrated
that VR induced anxiety can affect respiratory resistance measurements.

In Figure 2 are shown the average respiratory resistance differences for all of
the subjects in both groups as related to STAI score. As shown in the figure, Test
group subjects had larger resistance changes than did subjects in the Control
group. A couple of subjects in the Test group even had smaller resistances after
the simulation than before.

Further illumination of the results from this experiment can come from illu-
strating the percentage of the original baseline resistance that was changed in
each individual with the STAI score of that subject (Figure 3). Because large dif-

ferences in respiratory resistance may only be a small percentage of the total re-
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Figure 2. Average respiratory resistance differences among subjects of the two groups.
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Figure 3. Relative changes in average respiratory resistance as affected by STAI score for
the Test and Control groups. Test group data are noticeably more spread than are Con-
trol group data.

sistance if the subject has a high baseline resistance, and vice versa, the data were
normalized to highlight relative resistance changes.

In order to investigate whether resistance changes were manifested mostly in
the inhalation direction, the exhalation direction, or both, these resistances were
graphed separately for both groups (Figure 4 and Figure 5), illustrating an im-
portant advantage of respiratory resistance measurements made with the APD.
From the appearance of the graphs, anxiety-induced changes in respiratory re-
sistance were exhibited nearly equally in both directions.

Another area examined is the male versus female reactions in the Test group.
The resulting T tests revealed that we could not reject the null hypothesis for the
pre- to post-treatment STAI anxiety measures, or for the differences in respira-
tory resistance (Table 3). There was, however, a statistically significant differ-
ence in the SUDS score comparing the pretreatment condition to the posttreat-
ment condition. Figure 6 shows the percentage changes of average respiratory
resistance for both genders in the Test group as related to differences in STAI

score before and after treatment.
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Percent change in inhalation resistance vs STAI
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Figure 4. Relative changes in respiratory resistance in the inhalation direction as affected
by STAI score for the test and control groups.
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Figure 5. Relative changes in respiratory resistance in the exhalation direction as affected
by STAI score for the Test and Control groups.
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Figure 6. Comparison of male vs female STAI rank with percentage change in average
resistance data. Males tend to be lower, but the spread is too large to draw definite con-
clusions.
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Table 3. T-test values, means, and standard deviations for test group male vs female: pre-
and post-treatment SUDS differences, STAI differences, and average respiratory resis-
tance differences.

Male vs Female Male vs Female
Male Vs Female
Pre- and Post-Treatment Pre-and
Pre- and Post-treatment
SUDS Differences Average Post-Treatment
Resistance Difference STAI Differences
Male Female Male Female Male Female

Mean + Std Dev. 1.31 £0.924 2.86+2.48 0.618 £0.129 0.861 +0.342 14 +56.3 18.6 *+ 66.6

T Stat 2.255* 0.957 1.123

T Critical (two tail) 2.228 2.228 2.228

*This result is statistically significant. All resistance values are given in cmH,0O-sec/L.

4. Discussion

The foremost objective of this research project was to establish and analyze the
changes in the level of subject anxiety, and correlate these changes with the
changes in respiratory resistance, as measured by the APD. We have shown that
VR can induce anxiety in people, and that respiratory resistance increases as a
result. Previous research demonstrated a natural variation from time to time in
respiratory resistance as measured by the APD of roughly 10% - 12% of the
mean value [20]. The respiratory resistance increase elicited by anxiety in the
present experiment was about 23%, which should be easily distinguishable from
the natural variation. This rise in respiratory resistance is significant, being al-
most exactly the same percent increase as measured between no congestion and
moderate congestion conditions [21], and so would definitely be felt by those
undergoing the increase.

It has been shown previously [22] [23] [24] that respiration, including respi-
ratory resistance, is affected by anxiety level. This is most important for asth-
matics, in whom the causative agent for anxiety may be increased resistance to
breathing; the resulting panic can subsequently cause a higher resistance that
then results in more panic. The two, resistance and anxiety, thus go hand-in-
hand. We have shown in nonasthmatics that an increase in resistance can be ex-
pected during anxiety episodes, and this change can be in the neighborhood of
25% of the value existing before the episode. Additionally, the increase occurs in
both inhalation and exhalation directions.

It was interesting that some subjects experienced a noticeable increase in res-
piratory resistance in both their inhalation and exhalation values, whereas others
experienced a noticeable decrease in their resistances. This may be due to dif-
ferent psychological reactions to the experiment. Respiratory resistance may
have increased due to hyperventilation (respiratory resistance has long been
known to increase with faster flow rate [10]), which can be attributed to a fight
or flight response. Conversely, a decrease in respiratory resistance may be indic-
ative of shallow breathing that may result from a freeze response where the sub-

ject seems frozen from fear.
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There appeared to be a seeming paradox that appears between the data in
Figure 3 and the overall significant resistance difference between the Test and
Control groups. As shown in Figure 3, the subjects reporting less anxiety
seemed to have the largest percentage changes in resistance, but this would not
have been expected from the resistance comparison between the two groups that
shows that higher anxieties relate to larger resistances. We have no easy explana-
tion for this paradox. However, data in Figure 2 shows that absolute, not per-
centage, resistance differences do not appear to have the same inverse relation-
ship between resistance and anxiety level. This would imply that the subjects
with the lowest baseline resistances had the largest relative resistance changes,
and, also, that they had the lowest levels of anxiety. To try to explain this para-
dox, we checked with several of the subjects who had the largest percentage
changes in resistance but low anxiety scores. They said that they were startled by
the simulation, but were not anxious about it, and so gave low anxiety scores.

This experiment established that current VR headsets provide a significant
level of immersion, and can influence our subconscious behavior. This influence
may even occur without our being aware, as suggested by some individuals in
the test group who exhibited a change in respiratory resistance without exhibit-
ing a change in their perceived anxiety level, as measured by the difference on
the SUDS scale.

It is possible that the finding that many subjects rated their anxieties diffe-
rently was a prime contributor to the wide spread of the data from the Test
group. The relatively large standard deviation in the measurements may have
also obfuscated the appearance of a clear trend. It is also worth noting that the
experiment showed no statistically significant difference between males and fe-
males with regard to the difference in respiratory resistance or measured anxiety
levels using the STAI form. There was a significant difference between males and
females with regard to the SUDS difference. This suggests that men and women
exhibit similar levels of anxiety and subconsciously respond in a similar fashion.
It is possible that such a difference exists, but due to the small sample size and
large standard deviations, the null hypothesis could not be rejected.

Results from this experiment can have implications in the future when respi-
ratory resistance becomes a routine physiological measurement in emergency
medicine, especially when the patient is in shock or has had a traumatic expe-
rience and is unwilling or unable to speak. The APD, as a non-invasive and
quick procedure, has potential for medical use aboard ambulances, in hospital
emergency rooms, or on the battlefield to determine if emergency respiratory
treatment is indicated. If a patient’s failure to respond is due to anxiety or other
physiological causes, her or his resistance measurement could be much higher
than population norms, resulting in either unnecessary or excessive treatment
being given. By showing that respiratory resistance is directly correlated to an-
xiety level, breathing difficulty can be expected when anxiety is present, and that
breathing difficulty can add to the anxiety already present. Just as blood pressure

may increase just due to the act of measuring it in a doctor’s office (the so-called
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“white coat hypertension”), the same could apparently be true for respiratory re-
sistance if the measurement itself induces anxiety in the patient.

At the very least, we have shown that respiratory resistances can be influenced
by virtual reality. Given that VR goggles and other apparatus should become
much more common in the future, this result of our experiments may someday
be a useful one for research or clinical practice. We cannot know for sure what
kinds of tests might be useful in the future, but this one should be easily imple-

mented.

5. Conclusions

We were able to prove that respiratory resistance was affected by anxiety level,
although most subjects increased their resistance levels and a few decreased
them. Nearly all subjects in the test group invariably experienced significant
variations from their baseline respiratory resistance levels during anxiety induc-
ing simulations.

Subject sex was not determined to be a statistically significant factor in this
study. However, it is possible that a larger sample of test subjects could yield dif-

ferent results.
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Appendix A

Self-Evaluation Questionnaire
Developed by C.D. Spiellberger, R. L. Gorsuch and R. Lushene
STAI FORM Y-2
Name Date

Directions: A number of statements which people have used to describe
themselves are given below. Read each statement and then circle the appropri-
ate number to the right of the statement to indicate how you generally feel.
There are no right or wrong answers. Do not spend too much time on any one

statement but give the answer which seems to describe how you generally feel.

Almost X Almost
Sometimes Often
Never Always
1. I feel pleasant 1 2 3 4
2. I feel nervous and restless 1 2 3 4
3. I feel satisfied with myself 1 2 3 4
I wish I could be as h:
" wish I could be as happy . ) 3 4
as others seem to be
5. I feel like a failure 1 2 3 4
6. I feel rested 1 2 3 4
7. T'am “calm, cool, and collected” 1 2 3 4
I feel that difficulties are piling up
8. 1 2 3 4
so that I cannot overcome them
I worry too much over something that
9. ) 1 2 3 4
really doesn’t matter
10. I am happy 1 2 3 4
11. I have disturbing thoughts 1 2 3 4
12. I lack self-confidence 1 2 3 4
13. I feel secure 1 2 3 4
14. I make decisions easily 1 2 3 4
15. I feel inadequate 1 2 3 4
16. I'am content 1 2 3 4
Some unimportant thoughts runs
17. ) 1 2 3 4
through my mind and bothers me
I take disappointments so keenly that
18. . . 1 2 3 4
I can’t put them out of my mind
19. I am a steady person 1 2 3 4
I get in a state of tension or turmoil as
20. . . 2 3 4
I think over my recent concerns and interests
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Appendix B

The distress thermometer Subjective Units of Distress Scale (SUDS)

Try to get used to rating your distress, fear, anxiety or discomfort on a scale of
0 - 10. Imagine you have a “distress thermometer” to measure your feelings ac-
cording to the following scale. Notice how your level of distress and fear changes
over time and in different situations.

10) Highest distress/fear/anxiety/discomfort that you have ever felt

9) Extremely anxious/distressed

8) Very anxious/distressed, can’t concentrate

7) Quite anxious/distressed, interfering with performance

6)

5) Moderate anxiety/distress, uncomfortable but can continue to perform

4)

3) Mild anxiety/distress, no interference with performance

2) Minimal anxiety/distress

1) Alert and awake, concentrating well

0) Totally relaxed
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