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Background: Animal phobia is one of the most common forms of specific phobias. This
anxiety disorder challenges the medical student working with animal models. Regarding this,
the present study was conducted to investigate the effectiveness of one- and multi-session
cognitive exposure-based treatments in students with rat phobia.

Methods: For the purpose of the study, a total of 40 female students with rat phobia were
allocated into two groups of one- and multi-session cognitive exposure-based treatments. The
data were collected using psychological measures, including state anxiety, rat phobia, and
disgust questionnaires, which were completed in three stages, including the baseline, pre-
treatment, and post-treatment. The gene expression levels of pro-inflammatory cytokines (ie,
interleukin-1 [IL-1], nuclear factor-kappaB [NF-kB], and tumor necrosis factor-alpha
[TNFa]) associated with acute stress, as well as the serum levels of IL-6 and cortisol,
were determined using reverse transcription-polymerase chain reaction (RT-PCR) and
enzyme-linked immunosorbent assay (ELISA) methods. This study was registered at the
Iranian Registry of Clinical Trials (IRCT20171123037602N1).

Results: According to the results, both treatments yielded a significant reduction in almost
all psychological measures and biological variables, except for IL-6. Rat phobia was the only
variable that showed a statistically greater reduction in the multi-session treatment group.
Furthermore, rat phobia and disgust reduction were maintained in both groups to the same
extent during follow-up.

Conclusion: The findings of the present study were indicative of the incidence of habitua-
tion in psychological and biological factors following exposure therapy. Both one- and multi-
session treatments reduced the factors associated with rat phobia almost to the same degree.
As a result of the high levels of disgust, anxiety-related biological factors remained high in
four students despite observing a significant reduction in their fear. This led to passive
avoidance in this group. The OST enabled the students to handle rats in less than half
a day. Accordingly, it could be applied as a half-day workshop for students in medical
universities to avoid the incidence of associated anxiety-related disorders in this group.
Keywords: specific phobia, exposure therapy, gene expression, cortisol, habituation

Introduction
Specific phobia is an anxiety disorder defined as an overwhelming and irrational fear of
specific objects, situations, or circumstances resulting in avoidance behavior.! In this

type of phobia, fear is much greater than the real threat. Specific phobia ranks as the
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most frequent form of anxiety disorder with a lifetime pre-
valence of 12.5% and a high predilection for females (ie,
about twice higher than that in males).> Animal phobia is one
type of specific phobia, which results in the automatic avoid-
ance of contact with specific animals. This avoidance can
negatively affect wellbeing in some individuals by prevent-
ing them from performing or participating in education and
research activities that involve animals.* Individuals with an
animal phobia might never seek treatment until their fear
starts to affect their function.>® However, this issue should
be resolved in the affected individuals, especially in the
people exposed to situations where contact with an animal
is inevitable, such as in those involved in the in vivo studies.
For years, animal research has played a critical role in
expanding medical, veterinary, and pharmacological
research. Accordingly, working with animals is an integral
part of educational programs. For some students, it is ines-
capable to handle and work with laboratory animals during
their studies. For instance, in the courses of “Practical
Pharmacology” provided to the students of pharmacy and
“Laboratory animals” presented to all postgraduate students,
the students have to handle and work with animals. Among
laboratory animals, rodents (mice and rat) are widely used in
animal studies owing to a number of reasons, such as large
size making them easier to handle (for sampling and per-
forming procedures), capability to learn tasks, and possibility
of inducing diseases (eg, obesity, diabetes, and cancer).”®
Among the available treatments for specific phobia,
in vivo exposure has been reported as the most potent
and effective therapy, yielding the best results for the
treatment of most specific phobias.” In this method, the
individual is gradually exposed to the feared stimulus on
a repetitive basis, until the stimulus does not provoke fear
reaction anymore. This type of exposure has been widely
reported to treat specific phobias, particularly animal pho-
bias, such as spider, snake, rat, and dog phobias.lo*18
Although specific phobia can be successfully managed
after a number of sessions (eight to ten sessions), several
studies found that the one-session treatment (OST) devel-
oped by Lars-Géran Ost is as effective as multiple-session
therapies.'>'>!71%22 In one-session exposure-based cog-
nitive-behavior therapy (CBT), all of the steps are per-
formed in a long single session. On the other hand, in
multiple-session exposure-based CBT, the same steps are
extended and divided into several sessions.
Regardless of the treatment session numbers, the
underlying mechanism of treatment is inhibitory learning,
which is likely to be central to extinction.”* Based on this

model, after extinction, the conditioning stimulus would
possess two contrary meanings, including its original exci-
tatory (conditioning stimulus-unconditioning stimulus) and
an additional inhibitory (conditioning stimulus without
unconditioning stimulus) meaning.** Habituation is also
involved as an additional mechanism in this process,” in
which the defensive response of the individual is reduced
following repeated exposures to the stimulus.?>?°

The experience of anxiety in an individual is followed by
the incidence of physiological changes in hormone, biomarker,
and gene expression levels. In this regard, when one faces
a potential stressor, the central nervous system starts a series of
activities that lead to the release of several neurotransmitters,
peptides, and hormones.>” Two major axes involved in med-
iating these activities are the hypothalamic-pituitary-adrenal
(HPA)*® and sympathetic nervous system.””° Although cor-
tisol as the final product of HPA plays a significant role in
stress responses,”" there are several other mediators, including
inflammatory cytokines, involved in adaptation to stress. For
instance, it has been shown that psychological stress is ulti-
mately related to the increased synthesis of inflammatory
cytokines, such as IL6,32 TNF, and IL1, in the serum or the
expression of pro-inflammatory genes, such as NF-kb.**** On
the other hand, a great body of evidence is suggestive of the
critical role of excessive inflammation in the pathophysiology
of stress-related diseases.

Repetitive exposure to stress is associated with adverse
health consequences.>® Based on the recent epidemiologi-
cal data, the experience of stressful conditions might serve
as a risk factor for insulin resistance, heart disease, and
obesity in women.>> The treatment process of anxiety
disorders would not only reduce the amount of psycholo-
gical anxiety but also lead to the incidence of habituation
in biological components.® Most of these mentioned stu-
dies have been performed in those with chronic stress or in
healthy individuals during Trier Social Stress Test (TSST).
Due to the scarce number of studies, the efficiency of the
type of treatment in reducing the level of inflammatory
biomarkers under acute stressful conditions (acute stres-
sors) is not clearly understood.

With this background in mind, the present study was
conducted to examine the effectiveness of one- and multi-
session treatments with the CBT model in reducing rat
phobia among students. It was hypothesized that the psy-
chological symptoms and associated biomarkers in indivi-
duals with rat phobia would be decreased after receiving
one/multi-session exposure-based treatments. This study
was also targeted toward comparing the two types of
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treatments with respect to their effectiveness in the
improvement of psychological and biological variables.

Methods

Study Population

This study was performed at the University of XXX in
collaboration with XXX. By announcement in the social
media groups to which the students were subscribed (eg,
Telegram, WhatsApp.) and classes, volunteer female stu-
dents were recruited from medical, pharmacy, and para-
medical schools if meeting the eligible criteria. The
inclusion criteria were: (a) age range of 18-35 years, (b)
body mass index of 18-35 kg/m?, (c) self-report regarding
the fear of mice or rats, and (d) diagnosis of specific
phobia (mice/rat) by a registered clinical psychologist
based on the DSM-5 criteria. If the interviewer had any
doubts about the diagnosis of a particular subject, she
consulted with her supervisor. The exclusion -criteria
were: (a) exposure to mice/rat or taking “Laboratory
Animals” course, (b) consumption of anti-anxiety, psy-
choactive, beta-blocker, or hormonal and contraceptive
drugs, (c) smoking habit, (d) history of psychiatric, endo-
crine, cardiovascular, chronic, or infectious diseases (dur-
ing the last month), and (e) injection or blood phobia.

A total of 85 female students participated in the initial
screening stages; however, 39 cases were excluded due to
not meeting the inclusion criteria. Out of the remaining 46
cases, 6 students were randomly selected for the modifica-
tion of the therapeutic steps, adapted from a manual devel-
oped by Ost. Finally, the remaining 40 students with
a mean age of 20.97+1.25 years (age range: 18-24 years)
met the inclusion criteria and were entered into the study.
The study was approved by the Local Ethics Committees
of both Shiraz University of Medical Sciences (IR.SUMS.
REC.1397.245) and University of Social Welfare and
Rehabilitation Sciences (IR.USWR.REC.1396.256) and
performed in accordance with the 1964 Declaration of
Helsinki and its later amendments. This study was also
registered at the Iranian Registry of Clinical Trials (IRCT
number: IRCT20171123037602N1). All participants gave

written informed consent prior to their enrollment.

Psychological Measures
The instruments used in the present study had been already
validated for the Persian language and population.

Diagnostic Interview

As the diagnostic criteria of specific phobia are similar in
DSM-IV and DSM-5, the ADIS-IV was used to screen the
students with specific phobia. The ADIS-IV is a structured
interview designed to assess the current episodes of anxi-
ety disorders.’” Moreover, this interview measures some
other disorders
disorders.*® The ADIS-IV has shown excellent inter-rater

reliability for anxiety disorders.*” In the present study, the

that usually co-occur with anxiety

Persian version of ADIS-IV was adopted.*

Fear of Rat Questionnaire

This questionnaire is an adaptation of the Fear of Spiders
Questionnaire (FSQ), which was modified to evaluate rat
phobia. The FSQ is an 18-item self-report measure for
assessing the level of spider phobia.*! For the completion
of FSQ, participants are asked to rate their agreement with
the questionnaire statements on a 7-point Likert scale
(from 0 to 6). This tool has a score range of 0—108, with
a cutoff point of >15 showing a midlevel of spider
phobia.*' The FSQ has an adequate test-retest reliability
of 0.91** and an internal consistency of 0.97.** This ques-
tionnaire was translated to Farsi, with the word “rat” being
substituted with “spider” throughout the test. Furthermore,
the format of the test was modified to make a list of
questions suitable for assessing rat phobia.

In the current study, content validity ratio (CVR) and
content validity index (CVI) were determined to quantita-
tively assess the content validity of this tool. The Lawshe’s
method has been the most common technique for the evalua-
tion of content validity. Based on the Whalts and Bassel’s
method, the CVI was measured by summing up the scores of
the items considered “necessary” by twenty psychologists
and psychiatrists. In the next stage, the mean validity coeffi-
cient of all questions was computed to measure the total
validity or the scale CVI of the questionnaire. In this study,
the CVI was estimated at 0.84, which is acceptable because it
is above 0.79.**

Moreover, the CVR was calculated for every single
question using 20 specialists. A CVR should be more
than 0.42 to be acceptable. In the present study, all ques-
tions in the questionnaire were found to be valid. To
calculate the questionnaire reliability, the Fear of Rat
Questionnaire (FRQ) scores of the 85 students that parti-
cipated in the initial screening stage were used, rendering
a Cronbach’s alpha coefficient of 0.91.
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Behavioral Measure

The Behavioral Approach Test (BAT) was used to assesses to
what extent the students dare to approach adult rats. The
students were asked to perform these steps as shown in
Table 1. In each step, the students were required to approach
the rat more closely and finally pick up the rat. The partici-
pants performed the BAT at the pre-treatment and post-
treatment stages. Before the test began, the therapist
explained the procedure as follows:

To recognize how far you would dare to approach a rat,
I will ask you to perform a number of steps. You are free
to refuse any step. But you should do your very best to
accomplish the step. I want you to tell me your SUDs at
each step. Do you have any questions about this process?

After the therapist gave the instructions, each student was
asked if she was willing to do the step. When a student
gave up performing a step, the therapist persuaded her by
asking, “Are you sure you cannot carry out this task?”.

Subjective Units of Distress Scale

The SUD was used by the students to subjectively rate the
severity of their anxiety or phobia during exposure to a rat,
on a scale ranging from 0 (least anxiety) to 100 (most
anxiety). In this research, a range of 0—100 was considered
because it covers a broader spectrum and is more precise.

Disgust Propensity and Sensitivity Scale-Revised

The Disgust Propensity and Sensitivity Scale-Revised
(DPSS-R) is a 16-item tool that was developed by van
Overveld et al (2006) to assess disgust occurrence (ie,
disgust propensity) and the emotional impression of this
experience (ie, disgust sensitivity). This scale is rated on
a 5-point Likert scale, rating from 1 (never) to 5 (always).
Previous research has confirmed the reliability of the

Table | Behavioral Approach Task Applied for the Treatment of
Rat Phobia

DPSS-R, with the alpha coefficients of 0.78 and 0.77 for
disgust propensity and disgust sensitivity subscales,
respectively.”> The psychometric properties of DPSS
were also assessed among the Iranian population by
Zanjani et al (2016). Their results showed that this scale
has an adequate factor structure, convergent validity, test-
retest reliability (r=0.44), and internal consistency
(0=0.83). Hence, the Persian version of DPSS-R can be
used in the Iranian population. In order to investigate the
convergent validity of this scale, the correlations of this
scale with the Padua Inventory of obsessive-compulsive
disorder symptoms and Disgust Scale-Revised were inves-
tigated, rendering the values of 0.39 and 0.51, respectively,

at the significance level of 0.01.%¢

State-Trait Anxiety Inventory

Students’ anxiety score was assessed using the State-Trait
Anxiety Inventory (STAI).*” This questionnaire contains
40 separate scales for measuring state and trait anxiety.
The items of this tool are scored on a 4-point Likert scale,
ranging from 1 to 4. The state anxiety scale assesses
emotional response to a specific situation at the moment,
while the trait anxiety scale evaluates a relatively stable
disposition in response to a wide range of situations con-
sidered threatening and reflects the individual differences.
In this study, the form Y of STAI was used to assess state
anxiety in students.

These scales were translated into the Persian language,
and their validity was verified. The validity and reliability
of the Persian version of the STAI were confirmed by
Mahram (1994). With regard to the internal consistency
of this tool, the Cronbach’s alpha coefficients of the state
and trait items were, respectively, reported as 0.91 and
0.90, and the validity of the inventory was confirmed.*®
With regard to the context of Iran, Sadeghi (2002) reported
the reliability coefficients of 0.93 and 0.90 for the state and
trait scales of this tool, respectively.*’

Biological Measures

There is evidence showing that inflammatory stress
responses peak 20-30 min after exposure to stressors.
Therefore, in the present study, blood samples were col-
lected 20-30 min after student contact with the animal on
both pre- and post-treatment days.’® During each sampling
stage (ie, baseline, pre-treatment, and post-treatment), blood
was collected into 5-mL Vacutainers, containing active gel
for the isolation of serum, and 3-mL Vacutainers with EDTA
as an anticoagulant for RNA isolation.

Step | Description

| Approach the rat cage as close as possible.
(with four adult rats in a standard small breeder animal cage
with a closed door being placed on the table)

2 Touch the cage. (>10 sec) Yes/No

3 Pick up the cage. (>10 sec) Yes/No

4 Open the cage. (>10 sec) Yes/No

5 Touch the rat’s back (in the cage). Yes/No

6 Touch the rat’s tail (in the cage). Yes/No

7 Hold the rat by the palm of your hand. Yes/No

8 Pick up a rat in any way that you can. Yes/No
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Gene Expression Analysis

Total RNA was extracted from peripheral blood samples,
using the TRIzol Reagent (Invitrogen, Germany) and chloro-
form (Merck, Germany) according to the manufacturer’s
instructions. The quantity and quality of the extracted RNA
we assessed by a nanodrop spectrophotometer (Thermo
Scientific, USA). The complementary DNA (cDNA) was
synthesized from the DNase-treated aliquot of total RNA,
utilizing the RevertAid First Strand cDNA Synthesis Kit. For
quantitative real-time polymerase chain reaction (q-RT-PCR)
, approximately 2 uL of cDNA was amplified in each 25-uL
PCR reaction mix, containing 12.5 uL of 2x SYBR Green
Master Mix (Applied Biosystems, USA), 0.2 uL of each 10-
pmol forward and reverse primers (designed in Primer 3
software, Table 1), and 10.1 uL. DEPC water.

Gene expressions were determined using the
QuantStudio real-time PCR systems (Applied Biosystems).
As shown in Table 2, gene-specific primers were used for the
amplification of IL-1b, TNFa, NF-kb, and TFRC and
GAPDH genes (as housekeeping genes). Thermal cycling
for all genes included a denaturation step at 95°C for 10
min, followed by 45 cycles that included denaturation at
95°C for 15 sec, annealing at 56°C for 30 sec, and extension
at 60°C for 60 sec. The acquisition of a fluorescence signal
was programmed at the end of the extension step. The accu-
racy of amplification was confirmed by performing melting
curve analyses after each run. The samples were normalized
to GAPDH and TFRC expression (as housekeeping genes),

2*AACI

and values were calculated as previously described.”'

Cytokine Assessment

The serum concentrations of cortisol and IL-6 were measured
in the blood samples collected between 13:00 and 14:00 in
duplicate using specific ELISA kits, according to the manu-
instructions  (QIAG61, Research

facturer’s Oncogene

Products, Cambridge, MA; DTAS0 and D6050, R&D
Diagnostics, Minneapolis, MN, respectively).

Treatment Conditions

The treatment sessions were conducted by a clinical psy-
chologist and an assistant who was professionally trained
in the field of working with laboratory animals. One-
session treatment included a 3-hour group therapy,
whereas multi-session treatment included four 2-hour
group therapy sessions with weekly intervals. To design
a therapeutic manual, hypothetical steps were designed by
three experts (ie, principal investigator and her assistant
and the supervisor) in accordance with the manual devel-
oped by Lars-Goran Ost’” to target animal phobia, with
some modifications to adjust it for rat phobia.

In order to examine the designed steps, six students were
selected for a three-hour therapeutic pilot session. The steps
and their order were modified and rewritten based on the
students’ comments and performance, observations made by
the therapist and her supervisor at the session, and consulta-
tion with other specialists that watched the recorded pilot
session. Finally, the designed treatment manual included 12
steps for both groups (Supplementary Table 1). In the treat-

ment session, before each step, the students were asked to
talk about their subjective units of distress (SUD) and nega-
tive and catastrophic thoughts about that step and then rate
their beliefs regarding those thoughts.

In accordance with Thorpe and Salkovskis (1995), stu-
dents’ cognition involved three basic aspects, namely harm
(eg, “the rat will bite me”), disgust (eg, “the rat will feel
fluffy”), and coping (eg, “I won’t be able to do this”).**** In
each step, the specific information about what might be
happening in reality was provided, and the therapist chal-
lenged those negative thoughts. Subsequently, the students’
SUDs and percentage of beliefs in the thoughts about the

Table 2 Sequences of Primers Used for Detecting the mRNA Expressions of the Examined

Genes
| NFkB_F GCAATCATCCACCTTCATTCTCAACTT [27]
2 NFkB_R CCTCCACCACATCTTCCTGCTTAG [24]
3 ILIB_F GGCTTATTACAGTGGCAATGAGG [23]
4 ILIB_R GTAGTGGTGGTCGGAGATTCG [21]
5 TFRC_F CCTTCCTTCAATCACACTCAGTT [23]
6 TFRC_R ACAGTCTCCTTCCATATTCCCAAA [24]
9 TNFa_F AGGGCCTGTACCTCATCTACTCCCA [25]
10 TNFa_R AGCTGGAAGACCCCTCCCAGATAGA [25]
11 GAPDH_F AAGGTGAAGGTCGGAGTCAACGGA [24]
12 GAPDH_R TCGCTCCTGGAAGATGGTGATGGG [24]
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steps were recorded again. In addition, the therapist chal-
lenged these negative thoughts with behavioral tests during
the task.

Before each step, the students were typically asked,
“what do you think will happen if you do this?”. The
therapist would then answer with “let’s see what will
happen” to test the negative thought. Subsequently, the
therapist assistant provided instructions and modeling to
perform the step. The student then observed the assistant
completing the task and then completed that task either
alone or along with the therapist. The participants repeated
each step until their SUD rating reached below 20. The
task in each step was finalized and completed when the
student was capable of doing the task by herself.

All the steps were completed in the same pattern. Each
participant was allowed to ask for a break and switch her
turn with another student. She resumed the exposure to
fulfill the step when she was ready during her next turn.
Throughout the treatment, the therapist persuaded the stu-
dent to go through the steps. Although the treatment could
be terminated earlier if a student expressed an extreme
emotional reaction, all the treatments were completed
based on the clinical judgment of the therapist. The final
treatment step involved holding and handling the rats and
taking a photo with the animal.

Procedure

All volunteer students who were willing to participate in this
study were interviewed using the ADIS-IV to diagnose
a specific phobia disorder (rat phobia) and then asked to
complete the FRQ. The main interviewer was an approved
clinical psychologist and asked about any previous history of
psychiatric disorders in the students. For each subject, two
clinical diagnoses were established by both the interviewer
and her supervisor. The final participants were randomly allo-
cated into two therapy groups, receiving either OST or multi-
session treatment (Figure 1). For group assignment, each
student received a number based on the order of her entrance
to the study. They were then randomly assigned into two
groups of 20 cases using systematic allocation. The students
with odd numbers received OST, while those with even num-
bers were subjected to multi-session treatment. Number allo-
cation and random assignment were performed by the
secretary of the department (ie, an independent allocator).

First Stage: Baseline Assessments
At this stage, the baseline biomarkers and psychological
symptoms (based on the State Anxiety Inventory, FRQ, and

DPSS-R questionnaire) of the eligible students were mea-
sured. The completion of the State Anxiety Inventory and
DPSS-R questionnaires was accomplished when the students
were not involved with exams. In addition, the students’ FRQ
scores, measured at the initial interview, were used for this
phase (ie, baseline). Blood samples were taken from the
students before encountering any rat or mouse. All laboratory
measurements (in all stages) were scheduled in the afternoon
(13:00-15:00) to control the circadian variation of stress
hormones. The students were asked not to eat or drink any-
thing, except water 1 h prior to the tests.

After a resting period of 30 min to ensure recovery from
potential stress response to a new environment or laboratory,
blood sampling was performed. Blood samples were trans-
ferred to two sterile tubes, containing EDTA anticoagulant
and activating gel. Blood serum was isolated by centrifuga-
tion and then aliquoted into 0.5-mL tubes and stored at 80°C
for ELISA tests. The blood samples in the anticoagulant tube
were transferred to the laboratory on ice and immediately
used for RNA isolation and cDNA synthesis.

Second Stage: Pre-Treatment Assessments
Approximately a week after the baseline assessment, the
students were recalled for the second phase of research. At
this stage, the students were separately taken to the animal
lab and faced with a glass cage, containing four white
adult rats (Sprague Dawley weighing 200-250 g) placed
on a table for about 5—7 min in the presence of laboratory
animal technician and therapist assistant as an evaluator.
The participants had to face the rats in accordance with the
eight BAT steps. The students’ ability to take each step
was recorded (yes/no), and the degree of fear in that step
was measured on the basis of SUDs.

Since it was important for us to measure the true level
of anxiety when facing the rats, the students were asked to
approach as much as they could (even with anxiety);
however, they were not obligated to complete the tasks.
Whenever the SUDs of the student reached 100, the expo-
sure stopped, and they were guided to the next room for
blood sampling and psychological assessments (ie, STAI,
FRQ, and DPSS-R).

Third Stage: Therapeutic Intervention

At this stage, according to the previous categorization, the
students were placed into two groups of OST and multi-
session treatment. For both types of treatments, therapy was
performed in four groups each of which contained five stu-
dents. The OST and the first session of the multi-session
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[ Enrollment ]

Assessed for eligibility (n=85)

Excluded (n=45)

+ Not meeting inclusion criteria (n=39)

¢ Selected for modification of therapeutic
steps that was adapted from Ost’s

\ 4

manual (N=6)
Randomized (n=40)
Y { Allocation } v
+ Received one-session exposure-based + Received multi-session exposure-based
CBT (n=20) CBT (n=20)
¥ { Analysis Jl l
Analysed (n=20) l | Analysed (n=20)

Follow-Up 1 \

Followed-up (n=20)

Followed-up (n=20)

Analysis ] v

Analysed (n=20)

Figure | CONSORT flowchart of the study process.

treatment were performed after the initial exposure
(ie, second step) so that the students would not return home
with anxiety. To reduce the anxiety of initial exposure and
due to the lengthiness of the treatment sessions, lunch was

provided before the initiation of the treatment session.

Fourth Stage: Post-Treatment Assessments

At this stage, the students were confronted with animals
a week after the last treatment session. Similar to
the second stage (ie, initial exposure), BAT, blood sam-
pling and psychological evaluation (DPSS-R, STAI, and
FSQ) were carried out in the same manner.

Fifth Stage: Follow-Up

Six months after the completion of the treatment, the
levels of rat phobia and disgust were measured in all
students in both groups by a questionnaire. Since blood

J
Analysed (n=20)

samples were taken from each student in triplicates during
the study, the follow-up stage was solely conducted by
FRQ and DPSS-R.

Statistical Analysis

Student age and all other variables at the baseline were
compared between the groups using the independent sam-
ple #-test. In addition, repeated measures ANOVA was
used to determine the effect of one- and multi-session
treatments on psychological and biological variables with
Sidak posthoc test. The data were expressed as mean+SD.
To determine whether biological and psychological vari-
ables were habituated after the treatment, changes in the
variables between the pre- and post-treatment stages were
calculated and compared by independent sample #-test. In
case the delta (pre-treatment value minus post-treatment
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value) of a variable was not normally distributed, the
Mann—Whitney U-test was used instead of the independent
sample f-test. Moreover, if the baseline measure of
a variable was statistically significant between the two
groups, ANCOVA was used to compare that variable
between the two treatment methods for controlling the
baseline score. All statistical analyses were performed in
SPSS software, version 22 (IBM, USA). A p-value less
than 0.05 was considered statistically significant.

Results

In this study, the mean ages of the female students in the
one- and multi-session treatment groups were obtained as
21.15+1.38 and 20.8+1.1 years, respectively. Accordingly,
the two groups were comparable in terms of age.
Moreover, the baseline measures were not significantly
different between the two groups, except for rat phobia.
In this regard, the mean scores of rat phobia were obtained
as 86.05+20.91 and 99.25+15.14 in one-session and multi-
respectively  (#(38)=—2.28,
P<0.05). Although the mean score of disgust was higher

session treatment groups,
in the multi-session group (45.15+7.17) than in the one-
session group (49.45+6.41), this difference was not
statistically significant (P=0.053). In the second stage (ie,
pre-treatment) of the research, the students were only able
to perform the first few steps of BAT, while in the fourth
stage (ie, post-treatment), they performed the steps with
success and low anxiety. In this regard, all 40 students
successfully completed the treatment and took a picture at
the end while handling a rat.

Effect of One- and Multi-Session
Treatments on Psychological and

Biological Variables

The examined psychological and biological variables in
the one- and multi-session groups were evaluated in three
stages, including baseline, pre-treatment, and post-
treatment. Moreover, rat phobia and disgust were mea-
sured 6 months after the termination of the treatment for
the fourth time as a follow-up stage. The repeated mea-
sures ANOVA was used to assess the efficacy of both
treatments in the reduction of the variables (Table 3).
Because of the interaction, repeated measure was used
for the assessment of rat phobia and NF-kB (Table 4).
Based on the results of the posthoc analysis, all variables,
except for the self-expressions associated with disgust and

rat phobia, showed a significant increase in both groups

after facing rats in comparison to the baseline data.
Furthermore, the comparison of pre- and post-treatment
results indicated that except for IL-6, all other variables
had a significant decrease in the two groups, and habitua-
tion occurred both biologically and psychologically.
However, during the follow-up phase, the level of rat
phobia significantly increased in both treatment groups,
compared to that in the post-treatment stage (Table 4).
Yet, rat phobia level was statistically lower than those
estimated at the baseline and pre-treatment stage.
However, the level of disgust remained constant over
both post-treatment and follow-up stages.

Despite the achievement of success in both treatment
groups in handling the rats, no remarkable reduction was
found in the biological variables (ie, cortisol, IL-1, Nfkb,
IL-6, TNF-a) at the post-treatment stage, compared to
those estimated at the pre-treatment phase in neither the
three students receiving OST nor the two students partici-
pating in multi-session therapy. With respect to the psy-
chological factors, rat phobia and state anxiety were
notably reduced in these five students, while disgust was
slightly mitigated in one of them.

Comparison of the Effectiveness of Two
Therapeutic Methods

To compare the efficacy of the mentioned therapeutic meth-
ods, changes occurring in the variables after the treatment
were calculated. Then, the variation rate of each variable was
compared between the single- and multi-session treatment
groups by independent sample #-test (Table 5). Among the
studied variables, only the deltas (ie, pre-treatment value
minus post-treatment value) of TNFa and IL-1 were not
normally distributed. As a result, the Mann—Whitney U-test
was used instead of the independent sample #-test.

The mean levels of IL-1 in one- and multi-session
treatment groups were 22.5 and 18.5, respectively. With
regard to TNFoq, these mean values were obtained as 21.6
and 19.4, respectively. The distributions of IL-1 (Mann—
Whitney U=160, n;=n,=20, P=0.27 two-tailed) and TNFa
(Mann—Whitney U=178, n;=n,=20, P=0.55 two-tailed)
were not significantly different between the two groups.
As mentioned previously, the baseline measures were not
statistically different between the two groups for any vari-
ables, except for rat phobia. Therefore, ANCOVA was
used to compare rat phobia between the two treatment
methods for controlling the baseline score of this variable
(Table 6).
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Table 3 Effect of One-

and Multi-Session Treatments on Psychological and Biological Variables in Female Students

Variables Time Groups F (dfi, df2) Post hoc (P)
P-value
One-Session Multi-Session Effect of Group Effect of Time Effect of Interaction
Cortisol a 205.07+58.52 219.18+£72.32 0.66 28.67 0.35 a,b** (0.0001)
b 314.48x125.16 | 352.62+146.9 (1, 38) (1.53, 58.28) (1.53, 58.28) a,c* (0.001)
c 267.55+83.93 282.8+116.4 P=0.42 P=0.0001 P=0.64 b,c** (0.0001)
Interleukin-6 a 142.55+122.24 194.11£198.21 0.97 14.73 0.23 a,b** (0.0001)
b 155.29+123.44 | 210.30+204.92 (1, 38) (1.8, 68.53) (1.8, 68.53) a,c* (0.001)
c 156.58+129.93 | 207.86+206.80 P=0.33 P=0.0001 P=0.76 b,c (0.99)
State anxiety | a 43.1£9.1 41.6%9.06 0.002 96.72 1.67 a,b** (0.0001)
b 53.95+£10.89 57.8+7.23 (1, 38) (1.94, 74.07) (1.94, 74.07) a,c** (0.0001)
c 31.05+9.43 28.5+4.91 P=0.96 P=0.0001 P=0.19 b,c** (0.0001)
Disgust a 45.15£7.17 49.45+6.41 5.86 3112 0.26 a,b (0.76)
b 45.4+8.58 51.25+7.46 (1, 38) (2.3, 87.45) (2.3, 87.45) a,c** (0.0001)
c 36.35+8.49 41.148.8 P=0.02 P=0.0001 P=0.79 a,d** (0.0001)
d 37.95+7.76 4].617.27 b,c** (0.0001)
b,d** (0.0001)
c,d (0.94)
Rat phobia a 68.05+20.91 81.25+15.14 1.6 231.81 5.77 N/A
b 71.6+23.74 86.65+12.41 (1, 38) (2.44, 92.81) (2.44, 92.81)
c 18.65+20.44 17.6x12.11 P=0.21 P=0.0001 P=0.002
d 32.95+22.56 29+14.36
Interleukin-| a 1+0 1+0 2.51 28.56 1.81 a,b*®* (0.0001)
b 3.9£2.65 2.68+2.54 (1, 38) (1.27, 48.31) (1.27, 48.31) a,c (0.09)
c 1.630.97 l.16x1.27 P=0.12 P=0.0001 P=0.18 b,c** (0.0001)
TNFa a 1+0 1+0 1.77 13.85 0.83 a,b* (0.001)
b 4.05+4.07 2.80+3.73 (1, 38) (1.15, 43.91) (1.15, 43.91) a,c (0.06)
c 1.86+1.4 l.12£1.17 P=0.19 P=0.001 P=0.38 b,c* (0.003)
NF-kB a 1+0 1+0 18.19 311 10.96 N/A
b 3.48x1.71 1.7£0.97 (1, 38) (1.91, 72.85) (1.91, 72.85)
c 2.48+1.65 1.04+0.66 P=0.0001 P=0.0001 P=0.0001

Notes: *Baseline; bPre-t’.rem:ment; “Post-treatment; 9Follow up; *P<0.01, **P<0.001, N/A: not applicable.

Although the reduction in the levels of most of the
variables was greater in the multi-session treatment
group, only the reduction of the fear of rat was statistically
significant in the multi-session treatment group, compared
to that in the OST group. The levels of rat phobia and
disgust were compared between the baseline and follow-
up, pre-treatment and follow-up, and post-treatment and
follow-up stages, in the two treatment groups. Among
these, only the reduction of rat phobia between baseline
and follow-up (t(38)=—2.69, P=0.01) and between pre-
treatment and follow-up (t(38)=—3.1, P=0.004) was sig-
nificantly greater in the multi-session treatment group,
compared with that in the OST group.

Discussion and Conclusion

Several review studies showed that in vivo exposures are
more effective in the treatment of animal phobia than other
modes of exposure.” Unlike other disorders, a specific
phobia can be treated by in vivo exposure-based methods
even in one session.’® In the current study, the results
revealed the considerable effect of OST on reducing rat
phobia, which is in agreement with other previous
reports.>’>3 However, in vivo therapies have a number of
shortcomings, including high dropout and acceptance
rates.” Nonetheless, there was no dropout in our study
since the students required to be treated because of their
need for working with rats in their practical classes.
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Table 4 Effect of One- and Multi-Session Treatment on Rat Phobia Scores and Gene Expression of NF-kB

Variables | Groups Stage Statistics
Baseline (a) | Pre-treatment (b) | Post-treatment (c) | Follow-up (d) | F P Post Hoc (p)
(df,, dfy)
Rat phobia | One-session 68.05 £ 2091 | 71.6 £23.74 18.65 + 20.44 32.95 £ 22.56 72.140 0.0001 | ab (0.4)
(2.05, 39.04) a,c** (0.0001)
ad** (0.0001)
b,c ** (0.0001)
b,d** (0.0001)
c,d** (0.0001)
Multi-session 8125+ 15.14 | 86.65 = 1241 17.6 £ 12.11 29 £ 1436 183.39 0.0001 | ab (0.14)
(2.26, 43.07) a,c** (0.0001)
a,d** (0.0001)
b,c** (0.0001)
b,d** (0.0001)
c,d* (0.001)
NF-KB One-session 1+£0 348 £ 1.71 248 * .65 ND 24.57 0.0001 | a,b** (0.0001)
(1.89, 36.01) a,c* (0.001)
b,c* (0.005)
Multi-session 1£0 1.7 £0.97 1.04 + 0.66 ND 8.54 0.002 a,b* (0.005)
(1.7, 32.32) a,c (0.75)
b,c* (0.003)

Notes: a: Baseline; b: Pre-treatment; c: Post-treatment; d: Follow up; *p<0.01, **p<0.001.

Effect of One- and Multi-Session

Treatments on Psychological Variables

In the present study, all subjects were able to handle the rats,
regardless of the type of treatment. Accordingly, both treat-
ments had a significant effect on alleviating the symptoms of
rat phobia. This improvement was recorded by taking a digital
photo of the participants while handling a rat. To the best of
our knowledge, there is limited information regarding rat
phobia. In a case study performed by Lars-Goran Ost (1987),
a 24-year-old woman who had cat, snake, rat, and worm
phobias was reported to be successfully treated with OST."
In another case study, an 18-year-old female student with rat
phobia was treated by four-session CBT.*® Similar to our
study, the two mentioned cases were successfully treated by
one- and multi-session therapies, respectively.

In the present study, to challenge students’ negative and
catastrophic thoughts about each step, their fears were identi-
fied. In line with a study performed by Hisa (2003), inability to
control rats and their sudden movement were raised as the most
frequent causes of fear by the students. Similarly, in a case
report by Ost (1987), the main causes of unpleasant feelings
and fear were very rapid moving, running everywhere, and
having no control over the rat. Moreover, some of our partici-
pants believed that the rat might harm or bite them, which is in
line with the results reported by Hsia (2003). Additionally, rat

screaming, when picked up by the scruff of the neck, was
regarded as a terrifying experience by our students.

In the current study, all students in both groups success-
fully handled the rat and took a picture with it after the
implementation of the treatment. However, biological factors
associated with phobia remained relatively high in five stu-
dents (ie, three students in the OST group and two cases in
the multi-session group) despite a significant reduction in
their fear of rat. However, the level of disgust still remained
high in four of these students (ie, two students in each group).
According to the literature, disgust has an important role in
some specific phobias, including animal phobia.”” The stu-
dents in our study expressed different levels of disgust about
rats. The major causes that students reported for being dis-
gusted with rats were the sense of their soft, wet, and slimy
tail and loose skin, as well as feeling their heartbeat, breath-
ing, and shivering while handling them.

Fear and disgust are two different emotions>® that are
equally elevated in an individual who has animal phobia.**->’
According to Olatunji and Deacon (2008), fear and disgust
play two different and independent roles in animal phobia. It
seems that disgust is mostly related to avoidance, while fear is
mostly associated with general distress about the stimulus.*’
Fear causes a rapid physiological response (eg, an increase in
pulse rate), which leads to quick avoidance of the stimulus. On

submit your manuscript

674

Dove

Psychology Research and Behavior Management 2020:13


http://www.dovepress.com
http://www.dovepress.com

Dove

Hemyari et al

Table 5 Mean and Variation Rate of Variables in Students with Rat Phobia Based on the Type of Treatment

Variables Rate of Variation (Changes from Pre-Treatment to Post-Treatment) T P
R R R (Changes) (df=38)
One-Session (MeantSD) n=20 Multi-Session (MeantSD) n=20

Cortisol 46.93+78.38 69.82+103.1 —0.790 0.43
Interleukin-6 —1.29+20.31 2.44%19.54 —-0.59 0.55
State anxiety 22.9+12.94 29.3+8.84 -1.82 0.076
Disgust 9.05+7.52 10.15£9.05 —0.41 0.679
Interleukin- | 2.26+2.49 1.52+1.7 1.1 0.27
TNFo 2.18+£3.74 1.68+3.01 0.47 0.63
NF-kB 0.99+1.39 0.65+0.87 0.92 0.35

Table 6 Analysis of Covariance Showing the Difference in Rat
Phobia Scores from Pre-Treatment to Post-Treatment (Change),
N,=N,=20

Variables B Std. F P
Error
Rat Phobia Rat Phobia 0.15 0.17 0.79 | 037
change Baseline score
Type of treatment | —14.01 | 6.7 4.37 | 0.04

the other hand, disgust leads to more controlled reactions, such
as facial expression and cognitive processes, which result in
the passive avoidance of the stimulus.®’

Three possible mechanisms have been proposed for the
role of disgust in some anxiety disorders, such as animal
phobia. First, disgust might cause anxiety responses
through information processing bias. A person has
a negative and threatening interpretation of the stimuli
when he/she feels disgusted.®>®* The second mechanism
is an attentional bias toward the disgust stimuli. Those
having this bias might experience excessive difficulty in
detaching their attention away from the disgust stimuli in
comparison to fear stimuli.*®> Finally, as the Matchett
and Davey’s model of small animal phobias (1991) pro-
posed, the dread of contagion is another mechanism
through which disgust might cause anxiety.®® As men-
tioned previously, disgust can cause anxiety in pathways
that are independent of those of fear. In this study, con-
sistent with the aforementioned research, in four students
with a high level of disgust, the level of anxiety-related
biological factors remained high, despite a significant
reduction in their fear. On the other hand, the inhibitory
learning model might provide another explanation why
some biological variables remained sensible to the pre-
sence of a phobic stimulus although the participants
increased their ability to cope with rats. Based on this

model, even after extinction, a part of original condition-
ing still remains.**

Effect of One- and Multi-Session

Treatments on Biological Variables

There are complementary data suggesting that the plasma
levels of inflammatory molecules, such as IL-6, TNFa,
NF-kB, and IL-1p, are elevated as a result of stress.®”®®
Consequently, these molecules might play a role in con-
verting stress into the risk of diseases associated with
inflammation.’”®® As predicted, TNFa, NF-xB, and IL-
1B gene expression in both groups increased significantly
in response to an initial stressor and post-treatment habi-
tuation. These findings are in line with the results of some
studies revealing a considerable stress-related increase in
the expression of inflammatory genes in response to acute
stress and the habituation of responses after repeated
exposures.> >’

Furthermore, our findings are consistent with those of
previous studies indicating the elevation of immune-
related responses following acute stress and an increase
in the serum concentrations of cortisol and IL-6 when
encountering initial stressors.**®*”7® Similar to several

36,7475 in the current research, the serum concen-

studies,
tration of cortisol was reduced at the end of both types of
exposure-based CBTs. However, the concentration of I1L-6
remained elevated after repeated exposures, indicating the
sensitization of IL-6 following repeated exposures to acute
stressors, which is in accordance with previous
studies.**’®”* The NF-kB is a well-known regulator of
the immune response and a target for the adjustment of
stress-related signals.”® This molecule is found in cells in
an inactive form and can be rapidly induced by cellular
stimuli, such as TNF-o and IL-1B.”"-"® In this context, the

results of the present research revealed a correlation
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between the expression of IL-1b (r=0.55, P< 0.0001) and
TNF-a (r=0.39, P<0.0001) with NF-«B, which is mostly
comparable to the results obtained by Brydon et al (2005).

Comparison of the Effect of Two
Therapeutic Methods for Reducing Rat

Fear

The literature contains limited studies comparing the out-
come of OST and standard multi-session CBT-based treat-
ment for specific phobia. In this regard, studies on adults
have only targeted blood and injection phobia,>*”® flying
phobia,>® and claustrophobia.*® In the current research, the
only variable in which multi-session treatment showed
superiority over OST was rat phobia since it induced
a better clinical improvement in this regard. However,
the two methods were almost comparable in terms of the
changes they induced in other variables. These findings are
in agreement with those of a study that indicated the
advantages of multi-session treatment over OST for the
management of blood phobia.”*

In the present study, the comparison of the changes in
state anxiety showed a greater numerical reduction during
the multi-session treatment; however, it was not statisti-
cally significant. However, the comparison of one- and
multi-session treatments for the management of injection
phobia”® and claustrophobia® revealed no significant dif-
ference between the two therapeutic methods. The OST is
more cost-effective and takes less time, compared to multi-
session treatment. However, one of the disadvantages of
OST observed in the current research was that the students
were under a relatively high pressure to take the therapeu-
tic steps because of time limitation. One of the things that
reduced this pressure was the implementation of group
therapy. This measure increased students’ motivation as
a result of observing the success of others and gaining
better observational learning.

Among the studied variables, only rat phobia and dis-
gust were assessed during the follow-up stage. The results
revealed no significant difference in the level of disgust
between the post-treatment and follow-up stages in both
groups. In other words, the effectiveness of the two meth-
ods in reducing disgust remained stable after 6 months. In
the same vein, there was no significant difference between
post-treatment and follow-up stages regarding the level of
rat phobia in both types of treatments. These results are
comparable to those of previous studies indicating the
sustainability of response to the exposure-based treatment

of animal phobia for at least 6 months,'>'>"!7-81:82

Similarly,54 the response to treatment was preserved in
both treatment groups to the same degree at the follow-
up stage. However, this finding was not in accordance with
the other previously published data indicating the advan-
tage of multi-session treatment over OST at this stage.”**

A limited number of studies have measured the reduc-
tion of inflammatory biomarkers as the indicators of the
effectiveness of repeated exposures to a phobic situation.
Almost all of these studies were performed on normal
individuals without using any therapeutic interventions.
The results of this study showed that habituation follow-
ing exposure-based treatment can occur not only in beha-
vioral and psychological characteristics but also in the
serum cortisol and cellular levels of inflammatory bio-
markers. Although the reduction of rat phobia was greater
in the multi-session therapy group than in the OST group,
the final result, which was handling the rats, was similar
in both types of treatments. Since in OST, the students
were able to handle the animal in less than half a day, it
could be applied as a half-day workshop in medical
universities for applicants. This will reduce anxiety-
related physical and psychological disorders in the stu-
dents who have to handle rats in their practical courses.
Moreover, it enables pharmacy and postgraduate students
to work on animal models. Another new finding of the
present study was the possible role of disgust in main-
taining biomarkers at a high level, which was observed in
a number of students.

Given the time- and cost-effectiveness of OST, investi-
gating the usefulness of this method in reducing the fear of
pets, such as cats and dogs, along with assessing additional
biological and psychological components, is warranted. It
should be noted that there is a non-inferiority randomized
controlled trial comparing the Ost’s OST with multi-session
CBT treatment among 286 children aged 7—16 years with all
types of specific phobias (Wright et al, 2018).
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