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Abstract

Background: Academic education is very stressful and challenging, a major part of it is due to
the requirement of taking exams. Healthcare professions students are required to take the
Objective Structured Clinical Exam (OSCE)- often leading to increased physiological stress
and perceived anxiety.

Obijective: To assess the impact of a canine therapy (CT) on Heart Rate (HR) of
Physiotherapy (PT) students prior to an OSCE exam.

Subjects: Eight second-year PT students participated in this study.

Methods: A 15-20-minute intervention which either included a therapy dog or no therapy dog
was performed prior to the students” OSCE. Following the intervention, HR was measured.
Our goal is to increase the awareness of CT for students and examine how it can improve the
students’ well-being. The purpose is that Ben-Gurion University will consider offering CT to

students, alongside different types of therapies.

Results: The study found that the HR was significantly lower in the intervention that that the
therapy dog was present compared to the HR during the intervention that the therapy dog was
not present. This indicates that exposure to a therapy dog had a positive effect on reducing
HR.

Discussion and Conclusion: The findings of this research suggest that utilizing animal-
assisted interventions, such as therapy dogs, may be effective in lowering anxiety levels for

PT students before taking an exam.



Introduction

Anxiety is a prevalent issue, with estimates suggesting that it affects between 10-30% of the
population (Ozen et al., 2010). University students are particularly at risk, with 15.6% reporting
experiencing depressive, stress, or anxiety disorders due to factors such as academic performance,
fear of failure, finances, and poor work-life balance (Eisenberg et al., 2007; EI-Ghoroury et al., 2012).
Stress can negatively impact students' enjoyment of their academic experience and make it a burden
(Kumari & Jain, 2014). Additionally, test anxiety is a common issue among university students, with
38.5% (30.0% of males and 46.3% of females) reporting experiencing it during their degree (Gerwing
et al., 2015). Test anxiety can lead to high levels of worry and physical discomfort and disrupt the
ability to think, perceive, and learn (Cohen, Ben-Zur& Rosenfeld, 2008; Ozen et al., 2010).
Healthcare students are particularly vulnerable to the harm of test-induced stress due to the OSCE,
which is conducted in an anxiety-provoking manner (Brand & Schoonheim-Klein, 2009).

Animal-assisted interventions, a practice in which therapy animals are brought to college campuses
by volunteers, are becoming increasingly popular as a way to alleviate stress and anxiety among
students. Research has shown that interacting with therapy animals can lead to reduced stress and
anxiety levels, as well as other positive health outcomes (Cipriani et al., 2013; Barker et al., 2015;
Young, 2012; Marcus, 2013; Nepps et al., 2014; Goddard& Gilmer, 2015).

This study aims to examine the potential benefits of animal-assisted interventions for physical
therapy (PT) students, as there is limited research on this topic. Previous studies have shown that PT
students experience higher levels of stress and anxiety compared to their peers (Frank & Cassady,
2015; Rehman&Khanzada&Khan, 2016). Given the positive effects of animal-assisted interventions
in various settings, it is hypothesized that a 15-20-minute animal-assisted intervention prior to taking
an OSCE may reduce stress and anxiety in PT students. The study aims to measure this by assessing
changes in HR, measured by an Oximeter. It has been established that HR is a trustworthy indicator of
stress, with higher levels of anxiety corresponding to elevated HR. As such, reducing anxiety levels

also results in a decrease in HR (Pittig et al., 2013).



Literature Review

University students, compared to the general population, have been found to have higher
rates of psychological distress (Eskin et al., 2016; Stallman, 2010). With the entry of students
to the university, the levels of stress and anxiety rise and do not return to their previous levels

throughout their entire period in university (Bewick et al., 2010).

Students also commonly face emotional and social difficulties. A review of American college
students found that 59% felt very lonely, 65% felt very sad, and 37% felt so depressed that
they found it difficult to function (American College Health Association, 2016). Moreover,
lower quality of social support causes students to have more depressive symptoms than others
(Hefner & Eisenberg, 2009).

While there are students who suffer from stress, it has been found that university students and
medical students particularly are subjected to high levels of psychological distress (Dyrbye et
al., 2006). Nearly two-thirds of medical students experience symptoms of depression, and
nearly one in three experience suicidal thoughts (Dyrbye et al., 2006; Thompson et al., 2010).
This distress continues after graduation and transitions into residency, affecting work

performance as well as mental health (Collier et al., 2002).

One of the reasons for higher psychological distress among students is the requirement of
taking exams as part of their higher academic phase. It is well known that exams are a major
cause for stressful experiences among university students. It was found that 38.5% of
students (30.0% of males, 46.3% of females) self-reported that they suffered from some level
of test anxiety throughout their academic degree (Gerwing et al., 2015). A person who’s
suffering from test anxiety is associated with increased stress and depression (Gilbert et al.,
1996), low academic performance (Ng et al., 2003), and low expectations of their grades
(Austin et al., 2010). Furthermore, anxiety has negative consequences on general health and
well-being such as compromised immunity (Frank & Cassady, 2015; Kiecolt-Glaser et al.,
1984) and risk of developing hypertension and coronary heart disease (Charnetski et al.,
2004; Markovitz et al., 2001; Sparrenberger et al., 2009)

Healthcare students are required to take the OSCE during their degree. This exam’s purpose
is to assess the students’ clinical skills and knowledge, usually in simulated conditions
(Fidment, 2012). It has been found that OSCEs are a source of anxiety and stress among

many students, and it has been rated as more anxiogenic and requiring more preparation than
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other forms of evaluation (Brand & Schoonheim-Klein, 2009). Zhang & Walton showed in
their study that students for Master of Physical Therapy find OSCEs quite anxiogenic, and
the triggers range from performance anxiety through fear of the unknown and logistical and
operational elements (Zhang, N., & Walton, D. M., 2018).

A way to deal with exam anxiety is AAT. For most of human history, animals have been used
for various healing purposes (Serpell, 2010). More recently, animals have been applied into
AAT (Halm, 2008) programs to help improve human well-being (Ein, et al., 2018; Serpell
2010). AAT is commonly defined as an interaction among an individual and certified animal
for therapeutic purposes to help improve human physical and psychological functioning
(Halm, 2008). These programs encourage individuals to sit, touch, play, groom, and/or talk
with the therapy animal. Research has found that the presence of these therapy animals can
relieve the symptoms associated with physiological and psychological distress and provide
social support (Barker et al., 2015; Polheber & Matchock, 2014; Stewart et al., 2014).

Within the fields of human-animal interactions and AAT, canine therapy (CT) is
considered as a complementary therapeutic approach — not meant to stand on its very own
as a comprehensive treatment but rather a way of offering support to clients in addition to
other available services (Marcus, 2013; Nepps et al., 2014; Nimer & Lundahl, 2007;
Rossetti & King, 2010; Yorke et al., 2013). Such CT programs generally bring certified
therapy canines and community volunteer handlers to campus in order to allow students
opportunities to interact with the dogs and fellow students as a method of reducing their
stress (Binfet et al., 2018).

AATSs has various positive effects such as improving mood and health (C. Williams et al.,
2018), reducing stress (Tsai et al., 2010), depression, heart rate, anxiety and pain (Le
Roux & Kemp, 2009; Nepps et al., 2014). In addition to that it has been found that AATs
increase the incidence of achievements of resilience goals (Rondeau et al., 2010), and

increase social interactions (O’Haire et al., 2013).

The vast majority of preexisting research on AAT examines clinical populations
(Hoffmann et al., 2009); nevertheless, there is a growing body of evidence that indicates
that animals can have a beneficial influence on well-being, and quality of life, in non-
clinical populations (Bachi et al., 2012; Friedmann & Thomas, 1995; McConnell et al.,
2011; Siegel, 1990; Siegel et al., 1999).



One non-clinical group that has recently acquired a great deal of attention in the AAT
literature is students, where the impact of animals, especially dogs, is reflected in
increasingly popular CT within educational settings, particularly higher education (Binfet
et al., 2018). Student’s mental health, resilience, and well-being are key concerns for
universities as they impact student performance generally, as well as students’ ability to
deal with the pressure of being away from home, the ability to integrate into a new
environment, and to perform in exam situations, all of which are factors that can cause

considerable stress and compromise mental health (Besser & Zeigler-Hill, 2014).

For university students, it is possible to use AAT directly within the campus programs, as
group or individual activities, to reduce stress and increase happiness and energy levels
(Ward-Griffin et al., 2018). It has been observed that even one CT can bring much greater
benefits to students than looking at pictures of dogs (Crossman & Kazdin, 2015) or
watching a video of a dog (Thelwell, 2019). CTs can have an impact on reducing
homesickness, while living on campus and may increase students’ well-being and

satisfaction in life (Binfet & Passmore, 2016).

In a meta-analysis done by Ein et al, a statistically significant positive effect was found on
HR after AAT interventions (Ein et al.,2018) however, the meta-analysis did not find a

significant effect on blood pressure.
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Aims and Hypothesis

Aims: To examine the influence of CT on HR among BPT students attending OSCE exams

Hypothesis: CT intervention among BPT students attending OSCE exams decreases HR

Materials and Methods

Study Design

A cross-section study.

Setting

The study took place at Ben-Gurion University of the Negev, in the The Recanati School for
Community Health Professions on the ground floor of M8 building, in the same building as
the physiotherapy practice rooms.

Subjects

Study population: 2" year BPT students at Ben Gurion University

Inclusion criteria:

e Age between 18-35
e 2nd year Bachelor's Physical therapy (B.PT) degree students in The Recanati School
for Community Health Professions in Ben-Gurion University of the Negev

e Fluent in reading and writing in the Hebrew language

Exclusion criteria:

e Dog allergy

e Being fearful of dogs

e Taking medication that effects: Blood Pressure, anxiety and anti-depressors
medications

e History of mental illness
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Sample size estimation

Convenience sampling was applied, 8 volunteers were recruited.
Recruitment

We recruited participants via WhatsApp messages and word-to-mouth.
Ethical considerations

The research was approved by “Ben Gurion University”. All patients signed an informed
consent form after they have received an overall explanation about the study, according to the

medical ethics and agree to participate in it. .
Outcome measures

Demographic data — name, age, gender, general health history (medications, dog allergy,

history of mental illness), being fearful of dogs, phone number and Email address.

A significant relationship was found between changes in HR and perceived anxiety during
Exam (Kwon et al., 2020).

Heart Rate (HR)- Heart rate was measured with a pulse oximeter. The pulse oximeter was

indicated and validated with excellent (<90%) reliability for measuring peripheral heart rate
(Losa-Iglesias et al., 2016).

A heart rate that is measured in the pulse oximeter is reliable only if there is a “wave” and the

saturation is over 70%.

Post-interventions questionnaires - Whether the students would want to use CT prior OSCEs

and other stressful situations as students in Ben-Gurion University (See Appendix 3).
Research procedure

Students who were found suitable to the research criteria have signed a written informed
consent form and received via Google Forms a written introductory lecture document from
the researcher explaining the research and its importance.

Two interventions were performed on the same students. The first intervention was at the

beginning of the spring semester’s final exams period. The second intervention was close to
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the end of that same semester. The interval between the intervention did not exceed one

month.

Intervention #1

The students arrived 30 minutes prior to the OSCE exam, the intervention occurred before

1pm.
The students entered the classroom, without a therapy dog.

Intervention #2

The students arrived 30 minutes prior to the OSCE exam, the intervention occurred before

1pm.

The students entered the classroom, followed by a therapy dog.

The intervention

Student chairs (as the number of the participants) were in a semicircle in advance.

The students entered the classroom 30 minutes prior to the exam.

Once all the students were seated, a timer was set for 3 minutes with a purpose to reach the
resting HR of the students. An assistant examiner asked the students to sit still and keep quiet

and informed them “we will start the measurements soon”.
After 3 minutes the students’ HR were measured as follow:

Each student received a pulse oximeter (See picture- Figure 5) and the assistant examiner
explained them how to use the device properly (start after the timer will go off)-

1. Place on your index finger
2. Turnon
3. Place your hand on the student chair’s desk and wait for the result until the assistant

examiner writes it down

The assistant examiner wrote down the Heart rate that was shown in the pulse oximeter, only

if there was a “wave” and the saturation was over 70%, if not- try the other index finger.
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(Intervention #1- without a therapy dog- stopped here)

When the therapy dog entered the classroom, instructions were read (from the booklet-

Appendix 2).

After the first HR measurement the students were allowed to interact with the therapy dog in
a manner of their choice (petting, hugging, playing ball, brushing etc.). During this session,

students were allowed to ask the handler only questions about the therapy dog.
The time that the therapy dog and the handler spent in the classroom was 20-30 minutes.

During the intervention the handler was present to observe the behavior and interaction
between the students and the therapy dog to ensure that the interaction was a positive one and

that the therapy dog was not demonstrating any signs of distress.

After 15-20 minutes of CT the second HR measurement was taken in the same manner it was
taken prior the CT, without setting the 3 minuets timer that was purposed to reach the rest HR

of the students.
The therapy dog

The therapy dog who took part in the intervention is called Shvavi. A four-year-old dog of a
mix-breed and weights 11 kg. Shvavi is owned and was trained by Amit Amar Reinis (a
physical therapy student who’s his handler and was one of the examiners in this study). The
dog and handler were certified through “Dogs for People” Israel, which requires that the
animal demonstrates obedience, completes a specific therapy training course and passes a
test.

The dog was cleared by a veterinarian to be in good health and appropriately groomed.

The therapy dog had three years of experience prior to participating in this study which
included visits to various sites, such as elementary schools, a summer camp in the United

States, Ben-Gurion University and a rehabilitation hospital. (See picture- Figure 4).
Data collection

Data was collected via Google poll prior the interventions (Appendix 1); self-report

questionnaires and the examiner's report of HR were filled during the interventions.
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1. Demographic data — name, age, gender, general health history (medications, dog allergy,

history of mental illness), being fearful of dogs, dog ownership, phone number and Email

address.

2. Heart Rate measurements- that was collected by the assistant examiner during the

interventions.

3. post-interventions guestionnaires - were collected via Google forms. The students were

asked whether they would want to use CT prior OSCEs and other stressful situations as

students at Ben-Gurion University to reduce stress.
Statistical analysis

Statistical analysis was performed with SPSS software. Description statistics were used to
characterize the study sample. To compare variables between case and control groups Mann-
Whitney test will be used for continuous variables and chi square test for categorical

variables. A value of P < 0.05 was considered significantly different.
Results
we recruited 8 students (3 males and 5 females), mean age 25.6 (23-28)

Table 1 shows the demographic data we collected from the students before the intervention.

Number Age Gender Education Family Status Medication Dog Ownership A::IJeonggy Fe%ijgjslgof Love For Dogs
1 97 E During a degree relatlir:)r?ship Iron Family ownership ~ No No Yes
2 23 F During a degree relatlirc]Jr?ship No No No Yes
3 26 E During a degree relatlir(])r?ship cE(;)ir:;[Po_l Yes No No Yes
4 24 M During a degree relatlirc])r?ship Family ownership  No No Yes
5 28 M During a degree  Married No No No No
6 26 M During a degree relatlir(])r?ship No No No No
7 26 F During a degree relatlirc])r?ship Yes No No Yes
8 25 E During a degree relatlir(])r?ship No No No Yes

Table 1: Demographic data of the participants

The outcome measure of this study was HR measured in beats per minute (BPM).
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Figure 1 presents a comparison of HR values of each student during the first intervention VS
the second intervention.

Heart rate- 1st intervention vs. 2nd intervention

100
90

80
7
6
5
4
3
2
1
0
1 2 3 4 5 6 7 8

M 1st intervention M 2nd intervention

o O O O o o o

Figure 2: HR Values of each student during the first intervention vs the second intervention

Wilcoxon test was conducted to compare HR values during the first intervention vs. the HR
values during the second intervention. The results of Wilcoxon test show a significant
difference in HR values between the first and the second intervention (z=-1.96, p-value
=0.05).

In the post-interventions questionnaires, the students were asked whether they would want to
use CT prior OSCEs and other stressful situations. Figure 3 present their answers:
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Student Interest in Using Canine Therapy
Before OSCEs and Other Stressful Situations

Maybe
38

%
No

12%

Yes
50%

Figure 3: Students interest in using CT before OSCEs and other stressful situations.

Discussion and Conclusion

The purpose of this study was to assess the influence CT on stress and anxiety levels among
PT students before OSCE exam. We measured stress levels by measuring HR. HR was found
to be a reliable measurement for stress- It is known that higher levels of anxiety are related to
elevated HR, hence- reduction anxiety levels are related to reduction of HR (Pittig et al.,
2013). Our hypothesis was that CT interventions will reduce stress and thus reduce HR. The
results of this study support this hypothesis.

Statistical significance was achieved in this study for a reduction in HR prior to an OSCE, as
measured by an Oximeter, after the second intervention (in which the therapy dog was

present).

Previous studies investigating the effects of CT interventions on HR have reported mixed
results. Studies such as Nepps et al. (2014) and Allen et al. (1991) found a significant
reduction in HR in mental health patients and otherwise healthy individuals respectively,
following an interaction with a therapy dog. However, other studies such as Braun et al.
(2009) and Polheber & Matchock (2014) did not find a significant reduction in HR following
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a CT intervention in children in an acute care pediatric setting and otherwise healthy

individuals respectively.

Therefore, we expected to see a decrease in anxiety levels measured by HR when comparing
between the first and the second intervention (with and without the CT).

Reducing anxiety in PT students is important given that undergraduate PT students might
suffer from high levels of anxiety, stress and depression during their degree (Syed et al.,
2018). One potential reason that physiotherapy students experience higher levels of anxiety is
likely by the clinical tasks as OSCE and practical skills of a healthcare students are tested in
oral or practical formats with open-questioning and these types of exam situations produce
higher levels of anxiety compared to a multiple-choice type of examination (Nufiez et
al.,2016). Finding ways to reduce anxiety before the OSCE exams in students is highly
necessary in the physiotherapy educational setting, because a high level of test anxiety may
impair the ability of the student to learn from the test (Reteguiz, 2006). In addition,
examination anxiety and stress may lead to a variety of negative repercussions such as low

self-esteem, reduced sleep quality and depression (Steinmayr, 2015).

Limitations

Fortunately, even though we assessed only 8 second-year PT students, we still had enough
statistical power to demonstrate a change in the HR results. Given that the sample was
convenience sampling and was limited to second-year PT students only, there certainly are
limitations related to generalizability to students in the other years of the program because
they may not be as affected by anxiety prior to an OSCE exam as the second year.
Furthermore, the results from this study reflect changes that occur at a specific time and
therefore cannot predict the long-term effects of decreasing stress levels prior to an OSCE.
Future research may want to include following a study group of students in a longitudinal

study to examine the long-term effects of having a CT as part of PT studies.
In addition to the small sample size, the participants in this study were mainly female

students. The fact that females tend to demonstrate greater levels of anxiety compared to

males (Toews et al., 1997), may have had an effect on our results and therefore future studies
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may want to further examine gender differences on anxiety outcomes. Another limitation to
this study is that activity prior to the intervention was not controlled, such as exercising,
consuming caffeine, smoking or other activities that can cause an increase in heart rate (Al-

Safi, 2005). Future studies may want to control pre-intervention activity levels.

Another limitation was the fact that each course in PT studies has one term- the interventions
occurred before two different course examinations. Future researchers may want to hold the
interventions before the same examination and include exam performance to provide another

insight into the potential benefits of CT interventions on college and university campuses.

It has already been discussed that university and college studies are highly stressful and will
be even more stressful in the future given the fact that the prerequisites are increasing and
becoming more demanding each year. Therefore these academic programs should include any

services that may improve the mental health and well-being of their students.

The present study aimed to raise awareness about the potential benefits of CT for university
students. Our findings suggest that Ben-Gurion University should consider incorporating CT
into their services for students. For instance, the University could offer students the
opportunity to participate in 1-hour group sessions with therapy dogs during times of high
stress, such as final exams. Additionally, the University could encourage faculty and students
who are certified as therapy dog handlers and own therapy dogs to bring them to campus and

provide opportunities for students to interact with the dogs.

In the post-intervention questionnaires, students were asked if they would be interested in
using CT as a therapeutic tool before OSCEs and other stressful situations. 50% of the
students responded positively, indicating a level of interest and demand for this type of

therapy among the student population.

In conclusion, our research suggests that CT may be an effective intervention for PT students
prior to an OSCE exam. The results indicate that the presence of a therapy dog may have a
positive impact on students' anxiety levels and overall well-being. Further research is
necessary to fully understand the extent of CT's benefits and to evaluate its effectiveness in

different populations.

19



Bibliography

American College Health Association (2016). American College Health Association-National
College Health Assessment II: Reference Group Executive Summary Spring 2016Austin, E.
J., Saklofske, D. H. and Mastoras, S. M. 2010. Emotional intelligence, coping and exam-
related stress in Canadian undergraduate students. Australian Journal of Psychology 62: 42—
50

Allen, K. M., Blascovich, J., Tomaka, J., & Kelsey, R. M. (1991). Presence of human friends
and pet dogs as moderators of autonomic responses to stress in women. Journal of
Personality and Social Psychology, 61(4), 582-589. https://doi.org/10.1037/0022-
3514.61.4.582

Al-Safi, S. A. (2005). Does Smoking Affect Blood Pressure and Heart Rate? European
Journal of Cardiovascular Nursing, 4(4), 286—-289.
https://doi.org/10.1016/j.ejcnurse.2005.03.004

Austin, E. J., Saklofske, D. H. and Mastoras, S. M. 2010. Emotional intelligence, coping and
exam-related stress in Canadian undergraduate students. Australian Journal of Psychology
62: 42-50

Bachi, Keren, Joseph Terkel, and Meir Teichman. 2012. “Equine-Facilitated Psychotherapy
for at-Risk Adolescents: The Influence on Self-Image, Self-Control and Trust.” Clinical
Child Psychology and Psychiatry 17(2):298-312. Doi: 10.1177/1359104511404177.

Barker, Sandra B., Janet S. Knisely, Christine M. Schubert, Jeffrey D. Green, and Suzanne
Ameringer. 2015. “The Effect of an Animal-Assisted Intervention on Anxiety and Pain in
Hospitalized Children.” Anthrozo6s 28(1):101-12. Doi:
10.2752/089279315X14129350722091.

Besser, Avi, and Virgil Zeigler-Hill. 2014. “Positive Personality Features and Stress among
First-Year University Students: Implications for Psychological Distress, Functional
Impairment, and Self-Esteem.” Self and Identity 13(1):24-44. Doi:
10.1080/15298868.2012.736690.

20



Bewick, B., Koutsopoulou, G., Miles, J., Slaa, E., & Barkham, M. (2010).Changes in
undergraduate students’ psychological well-being as theyprogress through university.Studies
in Higher Education,35, 633-645

Binfet, John-Tyler, and Holli-Anne Passmore. 2016. “Hounds and Homesickness: The
Effects of an Animal-Assisted Therapeutic Intervention for First-Year University Students.”
Anthrozods 29(3):441-54. Doi: 10.1080/08927936.2016.1181364.

Binfet, John-Tyler, Holli-Anne Passmore, Alex Cebry, Kathryn Struik, and Carson McKay.
2018. “Reducing University Students’ Stress through a Drop-in Canine-Therapy Program.”
Journal of Mental Health (Abingdon, England) 27(3):197-204. Doi:
10.1080/09638237.2017.1417551.

Brand, H. S., & Schoonheim-Klein, M. (2009). Is the OSCE more stressful? Examination
anxiety and its consequences in different assessment methods in dental education. European
Journal of Dental Education: Official Journal of the Association for Dental Education in
Europe, 13(3), 147-153.

Braun, C., Stangler, T., Narveson, J., & Pettingell, S. (2009). Animal-assisted therapy as a
pain relief intervention for children. Complementary Therapies in Clinical Practice, 15(2),
105-109. https://doi.org/10.1016/j.ctcp.2009.02.008

Charnetski, C.J., Riggers, S. and Brennan, F.X. (2004) Effect of Petting a Dog on Immune
System Function. Psychological Reports, 25, 1087-1091.

Collier, V. U., McCue, J. D., Markus, A. and Smith, L. 2002. Stress in medical residency:

Status quo after a decade of reform? Annals of Internal Medicine 136: 384—-390.

Dyrbye, L. N., Thomas, M. R. and Shanafelt, T. D. 2006. Systematic review of depression,
anxiety, and other indicators of psychological distress among US and Canadian medical
students. Academic Medicine 81: 354-373

Ein, Natalie, Lingqian Li, and Kristin Vickers. 2018. “The Effect of Pet Therapy on the
Physiological and Subjective Stress Response: A Meta-Analysis.” Stress and Health
34(4):477-89. Doi: 10.1002/smi.2812.

21



Eskin, M., Sun, J., Abuidhail, J., Yoshimasu, K., Kujan, O., Janghorbani, M.,...Voracek, M.
(2016). Suicidal behavior and psychological distress in uni-versity students: A 12-nation
study.Archives of Suicide Research,20,369-388.

Fidment, S. (2012). The Objective Structured Clinical Exam (OSCE): A Qualitative Study
Exploring the Healthcare Student’s Experience. Student Engagement and Experience Journal,
1(2).

Frank, L. and Cassady, S. (2005) Health and Wellness in Entry-Level Physical Therapy
Students: Are Measures of Stress, Anxiety, and Academic Performance Related?

Cardiopulmonary Physical Therapy Journal, 16, 5-13.

Friedmann, Erika, and Sue A. Thomas. 1995. “Pet Ownership, Social Support, and One-Year
Survival after Acute Myocardial Infarction in the Cardiac Arrhythmia Suppression Trial
(CAST).” The American Journal of Cardiology 76(17):1213-17. doi: 10.1016/S0002-
9149(99)80343-9.

Gerwing, T.G., Rash, J.A., Gerwing, A.M.A. and Landine, J. (2015) Perceptions and
Incidence of Test Anxiety. The Canadian Journal for the Scholarship of Teaching and
Learning

Gilbert, D. G., Stunkard, M. E., Jensen, R. A., Detwiler, F. R. J. and Martinko, J. M. 1996.
Effects of exam stress on mood, cortisol, and immune functioning: Influences of neuroticism

and smoker-non-smoker status. Personality and Individual Differences 21: 235-246.

Halm, Margo A. 2008. “The Healing Power of the Human-Animal Connection.” American
Journal of Critical Care 17(4):373-76. doi: 10.4037/ajcc2008.17.4.373.

Hefner, J., & Eisenberg, D. (2009). Social support and mental health amongcollege
students.American Journal of Orthopsychiatry,79, 491-499.

Hoffmann, Andreas O. M., Ah Hyung Lee, Florian Wertenauer, Roland Ricken, Joanna J.
Jansen, Juergen Gallinat, and Undine E. Lang. 2009. “Dog-Assisted Intervention

Significantly Reduces Anxiety in Hospitalized Patients with Major Depression.” European
Journal of Integrative Medicine 1(3):145-48. doi: 10.1016/j.eujim.2009.08.002.

22



Kiecolt-Glaser, J.K., Garner, W., Speicher, C., Penn, G.M., Holliday, J. and Glaser, R. (1984)
Psychosocial Modifiers of Immunocompetence in Medical Students. Psychosomatic
Medicine, 46, 7-14.

Kwon, J. H., Hong, N., Kim, K. K., Heo, J., Kim, J. J., & Kim, E. (2020). Feasibility of a
Virtual Reality Program in Managing Test Anxiety: A Pilot Study. Cyberpsychology,
behavior and social networking, 23(10), 715-720.

Le Roux, Marieanna C., and Rene Kemp. 2009. “Effect of a Companion Dog on Depression
and Anxiety Levels of Elderly Residents in a Long-Term Care Facility.” Psychogeriatrics
9(1):23-26. doi: 10.1111/5.1479-8301.2009.00268.x.

Losa-Iglesias, M. E., Becerro-de-Bengoa-Vallejo, R., & Becerro-de-Bengoa-Losa, K. R.
(2016). Reliability and concurrent validity of a peripheral pulse oximeter and health-app
system for the quantification of heart rate in healthy adults. Health Informatics Journal,
22(2), 151-159. https://doi.org/10.1177/1460458214540909

Markovitz, J.H., Jonas, B.S. and Davidson, K. (2001) Psychologic Factors as Precursors to

Hypertension. Current Hypertension Reports, 3, 25-32.

Massey, D., Byrne, J., Higgins, N., Weeks, B., Shuker, M.-A., Coyne, E., Mitchell, M., &
Johnston, A. N. B. (2017). Enhancing OSCE preparedness with video exemplars in
undergraduate nursing students. A mixed method study. Nurse Education Today, 54, 56-61.

Marcus, Dawn A. 2013. “The Science behind Animal-Assisted Therapy.” Current Pain and
Headache Reports 17(4):322. doi: 10.1007/s11916-013-0322-2.

McConnell, Allen R., Christina M. Brown, Tonya M. Shoda, Laura E. Stayton, and Colleen
E. Martin. 2011. “Friends with Benefits: On the Positive Consequences of Pet Ownership.”
Journal of Personality and Social Psychology 101(6):1239-52. doi: 10.1037/a0024506.

Nepps, Peggy, Charles N. Stewart, and Stephen R. Bruckno. 2014. “Animal-Assisted
Activity: Effects of a Complementary Intervention Program on Psychological and
Physiological Variables.” Journal of Evidence-Based Complementary & Alternative
Medicine 19(3):211-15. doi: 10.1177/2156587214533570.

23



Ng, V., Koh, D. and Chia, S.-E. 2003. Examination stress, salivary cortisol, and academic

performance. Psychological Reports 93: 1,133-1,134.

Nimer, Janelle, and Brad Lundahl. 2007. “Animal-Assisted Therapy: A Meta-Analysis.”
Anthrozoos 20(3):225-38. doi: 10.2752/089279307X224773.

Nufiez Pefia, M. 1., Suarez Pellicioni, M., & Bono Cabré, R. (2016). Gender differences in
test anxiety and their impact on higher education students' academic achievement. Procedia-
Social and Behavioral Sciences, 2016, vol. 228, p. 154-160.

O’Haire, Marguerite E., Samantha J. McKenzie, Sandra McCune, and Virginia Slaughter.
2013. “Effects of Animal-Assisted Activities with Guinea Pigs in the Primary School
Classroom.” Anthrozoos 26(3). doi: 10.2752/175303713X13697429463835.

Pittig, A., Arch, J. J., Lam, C. W. R., & Craske, M. G. (2013). Heart rate and heart rate
variability in panic, social anxiety, obsessive—compulsive, and generalized anxiety disorders
at baseline and in response to relaxation and hyperventilation. International Journal of
Psychophysiology, 87(1), 19-27. https://doi.org/10.1016/j.ijpsycho.2012.10.012

Polheber, John P., and Robert L. Matchock. 2014. “The Presence of a Dog Attenuates
Cortisol and Heart Rate in the Trier Social Stress Test Compared to Human Friends.” Journal
of Behavioral Medicine 37(5):860-67. doi: 10.1007/s10865-013-9546-1.

Reteguiz JA. Relationship between anxiety and standardized patient test performance in the
medicine clerkship. J Gen Intern Med. 2006 May;21(5):415-8. doi: 10.1111/j.1525-
1497.2006.00419.x. PMID: 16704380; PMCID: PMC1484796

Rondeau, Lynda, Hélene Corriveau, Nathalie Bier, Chantal Camden, Noél Champagne, and
Chantale Dion. 2010. “Effectiveness of a Rehabilitation Dog in Fostering Gait Retraining for
Adults with a Recent Stroke: A Multiple Single-Case Study.” NeuroRehabilitation
27(2):155-63. doi: 10.3233/NRE-2010-0592.

Rossetti, Jeanette, and Camille King. 2010. “Use of Animal-Assisted Therapy with
Psychiatric Patients: A Literature Review.” Journal of Psychosocial Nursing and Mental
Health Services 48(11):44—48. doi: 10.3928/02793695-20100831-05.

24



Serpell, James A. 2010. “Animal-Assisted Interventions in Historical Perspective.” Pp. 17-32

in Handbook on Animal-Assisted Therapy. Elsevier.

Siegel, J. M., F. J. Angulo, R. Detels, J. Wesch, and A. Mullen. 1999. “AIDS Diagnosis and
Depression in the Multicenter AIDS Cohort Study: The Ameliorating Impact of Pet
Ownership.” AIDS Care 11(2):157—70. doi: 10.1080/09540129948054.

Siegel, Judith M. 1990. “Stressful Life Events and Use of Physician Services among the
Elderly: The Moderating Role of Pet Ownership.” Journal of Personality and Social
Psychology 58(6):1081-86. doi: 10.1037/0022-3514.58.6.1081.

Sparrenberger, F., Cichelero, F., Ascoli, A., et al. (2009) Does Psychosocial Stress Cause
Hypertension? A Systematic Review of Observational Studies. Journal of Human
Hypertension, 23, 12-109.

Stallman, H. M. (2010). Psychological distress in university students: A com-parison with

general population data.Australian Psychologist,45(4),249-257

Steinmayr R, Crede J, McElvany N, Wirthwein L. Subjective Well-Being, Test Anxiety,
Academic Achievement: Testing for Reciprocal Effects. Frontiers in Psychology. 2015
;6:1994. DOI: 10.3389/fpsyg.2015.01994. PMID: 26779096; PMCID: PMC4705295.

Stewart, Leslie A., Franco Dispenza, Lindy Parker, Catherine Y. Chang, and Taffey Cunnien.
2014. “A Pilot Study Assessing the Effectiveness of an Animal-Assisted Outreach Program.”
Journal of Creativity in Mental Health 9(3):332-45. doi: 10.1080/15401383.2014.892862.

Syed, A., Syed, S. A., & Khan, M. (2018). Frequency of depression, anxiety and stress
among the undergraduate physiotherapy students. Pakistan Journal of Medical Sciences,
34(2). https://doi.org/10.12669/pjms.342.12298

Thelwell, Emily L. R. 2019. “Paws for Thought: A Controlled Study Investigating the
Benefits of Interacting with a House-Trained Dog on University Students Mood and
Anxiety.” Animals: An Open Access Journal from MDPI 9(10):E846. doi:
10.3390/ani9100846.

Thomas, C. L., & Cassady, J. C. 2021. Validation of the State Version of the State-Trait
Anxiety Inventory in a University Sample. SAGE Open, 10.

25



Thompson, D., Goebert, D. and Takeshita, J. 2010. A program for reducing depressive

symptoms and suicidal ideation in medical students. Academic Medicine 85: 1,635-1,639.

Toews et al. (1997). Analysis of stress levels among medical students, residents, and
graduate students at four Canadian schools of medicine (Vol. 72, pp. 997-1002).

Tsai, Chia-Chun, Erika Friedmann, and Sue A. Thomas. 2010. “The Effect of Animal-
Assisted Therapy on Stress Responses in Hospitalized Children.” Anthrozods 23(3):245-58.
doi: 10.2752/175303710X12750451258977.

Ward-Griffin, Emma, Patrick Klaiber, Hanne K. Collins, Rhea L. Owens, Stanley Coren, and
Frances S. Chen. 2018. “Petting Away Pre-Exam Stress: The Effect of Therapy Dog Sessions
on Student Well-Being.” Stress and Health: Journal of the International Society for the
Investigation of Stress 34(3):468—73. doi: 10.1002/smi.2804.

Williams, Christi, Kristen Emond, Kara Maynord, Julie Simpkins, Allie Stumbo, and Traci

Terhaar. 2018. “An Animal-Assisted Intervention’s Influence on Graduate Students’ Stress

and Anxiety Prior to an Examination.” OALib 05(09):1-16. doi: 10.4236/0alib.1104831.

Williams, Christi L., Emmy Dagnan, Katherine M. Miner, and Patrick Sells. 2018. “The
Effect of an Animal-Assisted Intervention on Physiological Measures of Stress and Anxiety
in Graduate Professional Physical Therapy Students.” OALib 05(02):1-16. doi:
10.4236/0alib.1104364.

Yorke, Jan, William Nugent, Elizabeth Strand, Rebecca Bolen, John New, and Cindy Davis.
2013. “Equine-Assisted Therapy and Its Impact on Cortisol Levels of Children and Horses: A
Pilot Study and Meta-Analysis.” Early Child Development and Care 183(7):874-94. doi:
10.1080/03004430.2012.693486.

Zhang, N., & Walton, D. M. (2018). Why So Stressed? A Descriptive Thematic Analysis of
Physical Therapy Students’ Descriptions of Causes of Anxiety during Objective Structured
Clinical Exams. Physiotherapy Canada. Physiotherapie Canada, 70(4), 356—362.

26



Appendix 1

D'VITIVO 7V '719'0 27D 7w NYOWAN
'wyn [nan 197 N'oNIToY

lni7w

I"I2-2 NV'OIANIKA N'ONIT'D7 AN A NIWA NI'VITIVO ANY NMYI [NT79-1121N V'Y NIXK
D'VITIVO 2V 71910 273 7w NYOWAN" KW 7NN 70N NIYXAN INIX 17NN 12’00 NNoNA
'wyn |nan 197 nonniTeY

199 AN TN (791T) DMAIZIT'S DFTTA YV NYOWN W' 1910 2737 DX NIZA7 KN PN non
'wyn |nan

3'T W 2'9ONIT'O KWINA [1112'00N NNA0N IPNN NTIAY NANDY? NI WAW' DT 1702 GOXIY YT'IN
.'702172100 A'OX 7Y NN |IMIA 2 NV'0N2AIXA NIXNAN 'YTNY? N07IR9N Maona IR [7'K

272 NI77D0 NIAYNN MY QINYATZ NIK ['AT) DNIX 7NN 7°20N7 A/n'kNn /X¥n'ninTna
.(Qnpn) 2 vonoa o*wyn 0NN MW 197 VY XN 17NN 21910

|91X2) N'¥I10O-TN NIYXNAXA POIT DTN IX ATIN [I7RY 1171 1912 T [I9XY 17'0 1795 NIFAYNAN
(w9 X7

.T272 30N DIIX7 YT 910'K NNNVNINMIINX NINWI DII7RUN 'R0 DNt

JDYnn 9 aTin
nnyi Y

Appendix

DUYN 00D |IINY
Nmoy*

Your answer

[1M12-12 NO'ONANNA 'OINIT'SYT 2 MWIA NY/LITIVO H/NN DNA? *

Op
O x

m*

Q »r
QO mam
O

27

02720 TNON IX 0AD7 'A7K N/NK DRA? *

O»
O~

VI3 1902 TIONN 1/700 /K DXA? *

Or
O

TUONN I7°K /07D KIX DTN V02 2 IV TN

Your answer

T'w91 AN DY N/TTINNN 1 IX 1WA NTTINNN D2 *

Ov»
O

TI7700 NIFLWNA NWI NISNNIYA DX NN 0/112n 9N N2 Inedn 7 ayna
(anin) 200102 0 YYD 0ININ WY 197 NP YN 17NN 190 1D

O»
O~



Appendix 2

2721 790N

WY 2R 2197 1°DIN1TY DOVITIVD DY 7190 290 YW nyowin

The influence of a therapy dog on Physiotherapy students before
Objective Structured Clinical Exams

AnNWN PN

28



2721 790N
NYTnR TR0 0D

avn a/mnna IR

:MAT DTV 7507 R1iabl7zs)ieini>RNalig

:Email nan> Samhlab)

7T 072 1197 ORI PR ANNWTY 1/2°007 PR 0D 712 A/asn (R
ANR ORIDT MDA 7T TA0M NAPNA TATA ANNWA XD IR °D AT n/aen (2
ST-5y % Na0w D A a/MaEn (3

:°2010 N0 QW

pPnnRn ane RTOwRT PIma Y Ll
WY 02N °107 9DIN1TOY DOVITIVD YY V21D 272 YW AvOWT (XY T "1 pnag 0

"MDNNWT DR DY 932 7097 7/°WIT 21X 931 ,IPNNa ANNWI? X2W N2 7w CIR 0
STIPR ATIWR WD NIDTA AYOAD W AWV 1IN K PR AnNwaR 221700 L1010 Lpnna
SMBNNW QXYM NV FIRY 7207 X MIT 92 %% 73PN X2 Pnna qnNwaL SNnoos 231 277N
pnna

I PPN DY R PORWAW NIPRWT 92 5V Myt XOW DARYI IR LNORW N nva o 4

522 007N KDY PN DO2NYAM 2P0V 93 T0-9Y NPTI0 MWD NWORT SMATY O nvam 0
.0¥7n 0210192 D910 ,0100

R2A177) A0 D2 PV MWORT 191 2759 1291w MYRWS NIv? NId1 2 nnvam D .6
A2 W WA pme Annwa® mubnn nhap? wRa (M) Anwn 12, anown-RD1

0544-759913:119%0 9907 ,°PD2IP1°700 F°0OKRY MIDY DN PRIDIT MNO°Y ANMWwpa YA toa vy L7
T MY a2
212777 DOUNONT DIRWIT 0D O PN oY N ¥R 07 7/70n1 0 n/nen . (7

WYA AR 2109 P17 DY VD0 270 DW AVDWaa DR Tva° pnan nvn L1
29101 927 (DOWw3sn ") Wann 922 AW SXN TV TIRY RN ,2°0ITW0 12 -0 Wpnna wnnw .2

Pulse ow2a »1w19 115K PWan 70 9¥ POIT NTOTAY 0D7T DOI9RW 2w 120 Y0 apnan .3
.oximeter

7 20-2 Twab ((22w) 19°0 293 aY MAWNT TN 2OWADN 2Iwn TR

29



,19 190 907 AR 92 DR PN137T7 991 WO S11¥M SNNI 2" *Ninooi DR 00,1 11/7°780 2117 (7
DI TIRN KW ,AT DYTA 000 09 DWW pnw Cnvacp

W"Y MR MIEPAY 0"1°2) PR AR PR OTY PND P37, k0 09w Yy e nn oy ()
W T YTNY T AW .0119P DOINIT PRI MV MR Qw7 ,WIRT PPN? 770w Awa (CuRIpI
NPTI0 DAY W 20991 0°PIN7 RN ,N1PTI0 DAY TN YXIaN

A"XTATARITI MM AN LD (5

"RIDTT PN N/ANNWHT Qv “Prna N/AnNNwHa NRenn TIRN

17292 NPT 07 2 Y a1 pon*

NI NN
JTTOAT-5Y 112377 5292077 23w CNRTY 191 2YH INRA 90 N/5NNwn? *NN20aw INRY NRN -5V 773pn1 910 7na0ai

7°200 PIN0 Qv nn° NN TIRN

30



2721 750N
PIAT AT 2Y9ORY 1AD0T W

“TIRN

:(AnDWMY "1 W) N/sSNNWHN oW

MR 09X7 (72799 1217 WY Y MPRY) MIRN? N/AUR: "R

PR TN P90 3.7.22-129.6.22 0037802 pnna 7nmna ™"n

M7V NN D122 NI WA TNR? NINNN2 WANWwT? MR N/AWRD *137

112°0n

™n

31



721 7901

N\P721% 329317 PR

N 0

(P27 >7 Sy ’9m) BMI n"o A a'p Opwn

MTPR IXIN W2, HTPR WD TAIN2 00NN, NP0 (R K1) 095w nn

AR LI\ LRI NPT, T\PIN (2202 K1) CNmown 230

T oon

(XMW AR AT YORY A7°n2) 700V nw 1T PR
:OX Now

N7 12 W alyiohhfakibYaRuhlizas

X7 19 2(n1wo1 R N1TD) Y MOnnn N\2210 F\NR OR:

R 2\UD -191 ATMa

X? 19 2312p 19182 NI191N N\P01 A\NK ORT

:MIDN PR P\VIO -101 7TMA

2(°2a2 K1) TAMA N°°0 ¥AID IN°22 W0 ORI

Do NPy D\WAID CIRW AROWHAT MY TAnA N LY -
LW M\omwa mvaa ana nn L -

MOY22 TAMA N LD -

X7 -

27Amn DR

17°23% A11017 A2WNT DR 210V S\opn RIX

X2 [ 19 ?70°253% n\a79R 7\NKR OR7
X7 | 19 20°2%5% n\Ton 7\NR R

X2 | 19 202295 N\AMIRD ARy PR 7\ T T\NR ORT

32



721 7901

PD1T NTOTH

1 9292 Mawns

27RN

P72 MPYd 7901

:M2AVNTA T°IRN

IR0 YW

P72 MvYd 7901

:MAVNTA T°IRN

IR0 DYY

33



721 7901

PD1T NTOTH

2 9po» NMayna

27RN

P72 MPYd 7901

:M2AVNTA T°IRN

IR0 DYY

P72 MvYd 7901

:MAVNTA T°IRN

IR0 DYY

34



P29PTAT NOWM T

SWIN K 2195 (P917) NP0 07T DY AvOWn W1 99190 2937 ORI MY

X112 11°72°107 NIA0NA PR NTIAY N2°N07 MR WAL T PN QORI Y7o
L1713 72 NUIDI2IIND NIRDI2T OVTAY AUIPDT NI0NA PP 12K "7 D 100N
PDAPIV0 TPOR W NN

201299007 WY TR

I DARY NIM279NT NWR PR IR MXIAR "NwH 291710 19IR2 IR PaT Sonnwn
S219°0 295 NMINoN2 7N

(7R DOVTOHNT) 2P 2 WD DPWYA 0317 IW V197 1PN MM N

"D Y1 DX IR 0037 WYaT 172a0 070 MpT 30-0 YA 3/Wpann M2aynan ora
/Wpann N/ nwn /0K 79K aX12p0

DIMMT NIRY XN? .

(WD K? 19IN2) FOXVO T MYEARD POIT 70 TN NP e

S219°0 290 O¥ M2AWNT 7970 DOTTR0 NPRPLY 02,2000 °OIRNAN TR
,P12°17,M0°%) /MmN 172 19IR 90299190057 2957 OV PEPIVIR TWORNN MW 7212
P IR MMWPT NYRY (DoY) 221907 2957 NHY2 DR YIRWD MWOKR 7900 191 (71 priwn
S19°0 2999

.7252 PR 237ED YO 910K N0RY NORIIR NN QUKW SRR M

MM2VNAN TN

nvwa TIRN2 oMpPa wyn Jan .1
Vi) TIRN2 0P PWyN AN .2

20929072 2990 ann
Pnna ¥I1X°11 113°0 55 PR nhawsId N‘? DNI2YNN2 21T NS
2901927 3

WYY IR PR ANNWAR ROW TMOTLI0 1M .72 N/ 0 OR ,Ipnna annwa? Tmar
LIRINA AV DY AYOWT 90 7PN R -12 100 LPNMIDITA MOT YADINW 2921 NRM 25w 92

93277 W PHIN1IDY NIPVITIVOAN KM YO0 °/22pN0 AnnwaR no00 9V /nnnnw 19
JPVNW A9RY 922 300K MIDY 97 1001 191,00 DO JAT0D

isip)ieriml

35



Appendix 3

NIMPNNN NIFIIYNNN INRT X7 [I7RY
'ni7w
0'S01 D'VID NN7WA NIX?

YNY NNW1 ,""wyn [n2n 197 1'9INIT'DY7 D'0ITIVO 7V *719'0 275 7w NYOWAR" KW Mpnn 7N
IR P00 7Y

.T272 37NN X7 YT §I0'K ANLAI NN NNAYI DAIZRYA 'X70 NINT

ADIYIN Y AT
nnyiv

@ amit8n@gmail.com (not shared) Switch account & Draft saved

X'7n DY

Your answer

,in2n) 01Vo a¥n 197 A N/YNNWn AW 75 INT XN 1793 77 |'AT A'n 19t 271 NT'Na
(70 7 nTay nioann?

O
O
O "

7190 QI 7y ATIN!
NINOINNA NN7XN,
MY NVl RT79 MmN Y

36



Figures

Figure 4: The Therapy Dog, Shvavi

Figure 5: Pulse oximeter
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