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ABSTRACT

BACKGROUND

Anxiety phenomenon is not new, and humans have experienced it with every culture and in all ages. Based on literature review,
Pilates is a time- and cost-effective sport and more enlivening as compared to other methods for alleviating anxiety and is more
acceptable to the students. Considering limited number of studies in this regard, the present trial was carried out to explore the
effects of Pilates on anxiety in students of department of medical emergency in Neyshabur University of Medical Sciences.

METHODS

This clinical trial was conducted on 62 students of department of medical emergency. After accessible sampling, the subjects were
randomly allocated to the two groups of intervention and control. In the experimental group, Pilates was performed during two 60
minutes sessions per week for 8 weeks with the help of an instructor. The collected data was analysed using descriptive (mean,
standard, percent and frequency) and interpretive tests. SPSS Ver.14 used for data analysis. A chi-square test was used for
comparison of two groups.

RESULTS
The mean and SD score of obvious anxiety before the intervention were 52.74+ 7.41 and 52.48+ 7.27 in experimental and control
groups, respectively. However, after the intervention, the mean+ SD score of obvious anxiety were 49.63+ 7.39 and 51.81+ 7.16 in

experimental and control groups, respectively.

CONCLUSIONS

This study showed the positive effect of Pilates on the improvement of anxiety among students of department of medical emergency.
Therefore, it is recommended as an appealing technique without side effects to reduce anxiety among university students.
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BACKGROUND

One of the main concerns in educational system is students
anxiety which is hard to bear for most students.(1.2) Anxiety
phenomenon is not new and humans have experienced it with
every culture and in all ages.(3 No doubt, university students
are key sources for progression in every nation. Students of
Department of Medical Emergency with certain issues related
to their field including time limitation, patient’s critical status,
relatives’ expectations, Highly charged atmosphere, fear of
failure to rescue a dying patient, ability to make decisions in
critical settings, experience stresses which make them more
susceptible to impaired self-esteem and increased anxiety.(¥
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Anxiety presents in form of a complicated condition from
mild to severe which impairs learning and various factors
could causes anxiety such as clinical experiences and change
in educational environment.(). About 53.3% of students in
department of medical emergency are at risk of mental
damages, stressors vulnerability, poor academic performance,
misbehaviour, physical and psychological problems and poor
performance on the patients’ bedside.(5) Anxiety leads to
academic failure and sometimes dropouts.(®) Insufficient
physical activity in Mediterranean countries including Iran is
estimated to be 30-70%.(") Gold Field and colleagues (2012)
showed that physical activity is essential for having sense of
competency and positive mental image and for confronting
stress and anxiety.(®) Reppa (2013) showed that Pilates and
Yoga exercises in combination led to increased self-esteem and
reduced stress and anxiety.(9) The findings from Mokhtari and
colleagues (1390) indicated a 20% reduction in stress and
anxiety and increase in different aspects of life including self-
esteem through Pilates training.(19) In recent years, Pilates
training has received considerable attention from sport and
rehabilitation professionals and is pervasive. Pilates is a
physical fitness system developed in 1920 by Joseph
Pilates.(11) In this sport, emphasis is on controlled movements,
body positioning and breathing.(12) Pilates (Contrology) is
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described as complete coordination between body, and
soul.(13)

This training technique consists of controlled movements
which create physical harmony between body and brain and
increase physical and mental ability at any age. As opposed to
other sports with only focusing on physical aspects, Pilates
considers physical and mental aspects at the same time and is
based on body and Mind coordination which leads to physical
and mental health.(14) In health definition, both physical and
mental dimensions are considered and health is described as
lack of illness and/or lack of any impairments in physical and
mental aspects.(15) Joseph Pilates showed that Pilates is based
on six general principles including relaxation, concentration,
precision, coordination, movement and breathing.(16) This
technique is performed in static, supine, sitting and standing
modes and without going through any distance and jumping.
Therefore, the advantage of this training is that it reduces the
risk of muscular and joint damages associated with throwing
movements and is practicable in every environment (Home,
work place, outdoor and indoor and ...) and all in the
society.(17) Based on literature review, it is a time- and cost-
effective sport and more enlivening as compared to other
methods for alleviating anxiety and is more acceptable by the
students. Considering limited number of studies in this regard,
the present trial was carried out to explore the effect of Pilates
on anxiety in students of department of medical emergency in
Neyshabur University of Medical Sciences.

METHODS

This clinical trial was carried out in Neyshabur city in 1396. 62
students of department of medical emergency from Neyshabur
University of Medical Sciences were selected (The programsin
this group focused on disaster ad emergency events contents).
The inclusion criteria were as follows: no previous or current
history of physical and mental illness (Cardiovascular and
respiratory disorders, diabetes, renal disease, musculoskeletal
disorders such as scoliosis and other disorders with physical
activity restraint), age group of 19-40 years, no regular
physical activity in last month, students of department of
medical emergency, no incidence of stressful events in past 6
weeks including marriage and divorce (The individual or their
parents), onset of severe disease in study subjects or their
family members, death of friends or relatives, less than 2 hours
sport activity per week. Unwillingness to participate and
membership of sport teams were considered as exclusion
criteria. Sample size was considered as 28 in each group based
on mean difference and 95% confidence interval. Considering
10% attrition probability, 31 subjects in each group and total
of 62 were determined as study sample size. After non-
probability convenience sampling, subjects were allocated
into intervention and control groups using block
randomization method. Blocks with size of 4 were created and
subjects within each block were randomly divided into two
groups, A and B. After assignment of ethical code and obtaining
necessary permissions, the main author received a full list of
students of department of medical emergency, based on an
organized framework and related semester. Study objectives
were explained to the eligible participants and informed
consent was obtained. Data collection was carried out using a
demographic questionnaire and Spielberger obvious and
hidden anxiety inventory. Obvious and hidden anxiety
inventory consists of separate self-assessment scales for
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measuring obvious and hidden anxiety. Obvious anxiety scale
included 20 statements which evaluate the individual feelings
in the moment and at the time of answering. Hidden anxiety
scale consisted of 20 statements which measure usual and
general feelings of individuals. A digital Seca scale was used for
recording weights and a graded plastic meter was applied for
height measurements in order to calculate body mass index for
each subject. Weight was recorded with clothing without
shoes between 8 to 10 AM to the nearest 100 g. Height was
estimated using an upstretched tape without shoes and was
registered to the nearest 1 cm. All measurements were carried
out by one person and Body mass index (BMI) was calculated
as weight in kg divided by height in m? In the intervention
group, anxiety was examined before and immediately after the
intervention using Spielberger obvious and hidden anxiety
inventory. Pilates were performed during two 60-Minutes
sessions for 8 weeks with the help of an instructor. After 11
Minutes of warm up, Pilates’ preparation techniques including
standing, breathing, reaching the floor by two hands and level
1 movements including the hundred, pilates curl, single leg
stretch, double leg stretch, single leg curl, rolling like a ball and
Stretching the Spine forward were performed. Control group
continued their regular activities during study time without
any intervention. After this time, both groups completed
Spielberger anxiety questionnaire. Subjectin the control group
completed the questionnaire before after the study period.
Data analysis was conducted using descriptive analysis,
independent and paired T tests and multivariate covariance
analysis. The study was approved by the Research and Ethics
Committee of Neyshabur University of Medical Sciences
(IRNUMS.REC.1396.35) and registered in in Iranian Registry
of Clinical Trials (IRCT20181118041692N1). Ethical
considerations such as informed consent, confidentiality of
information, the right to discontinue in any time during study
period and moral rights of creators in print and electronic
sources were observed.

Statistical Analysis

The collected data were analysed using descriptive (Mean,
Standard, Percent and Frequency) and interpretive tests. SPSS
Ver.14 used for data analysis. A chi-square test was used for
comparison of two groups.

RESULTS

In this study, 62 eligible students were recruited. 31 subjects
were assigned to each study groups (Intervention and
control). There was no dropouts and final analysis was
performed on all 62 initially selected subjects. The mean age
in both groups was 23.77 * 2.69. 25% and 22% of study
subjects in the intervention and control groups were single.
There was no significant difference between the two groups in
terms of demographic variables including marital status, age
and accommodation type (Table 1).

The mean (SD) score of obvious anxiety before and after
the intervention was 52.74+ 7.41 and 49.63 * 7.39 in the
experimental group and the difference was statistically
significant (p=0.001). In the control group, the mean (SD) of
obvious anxiety before the intervention was 52.48 + 7.27
which was reduced to 51.81 +7.16 afterwards. However, the
difference was not statistically significant (p=0.13) (Table 2).
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lnt(:;r;ge:tion Control Group| Total
Variable P Number Number p
Number (Percent) (Percent) Value
(Percent)
Marital single 25(80/6) 22(71) 47(75/8) 038
status Married 6(19/4) 9(29) 15(24/2) )
Native 19(61/3) 23(74/2) | 42(67/7) | 028
Rest‘y‘ifence Non-native| 12(38/7) 8(25/8) | 20(32/3)
First 10(32/3) 12(38/7) | 22(35/5)
Middle | 16(51/6) 8(25/8) | 24(38/7)| 0.08
Semester "t 5(16/1) 11(35/5) | 16(25/8)
19-21 7(22/6) 8(25/8) | 15(24/2)

e 22-24 16(51/6) 10(32/3) [ 26(41/9) | 59
8 25-27 6(19/4) 8(25/8) | 14(22/6) |
28-30 2(6/5) 5(16/1) 7(11/3)
bessthe | 13/2) 1(3/2) 1(3/2)

185-25 | 19(61/3) 13(41/9) [32(51/6) | o

BMI 25-30 9(29) 7(22/6) | 16(25/8) |
H‘ghggtha“ 2(6/5) 10(32/3) | 12(19/4)
Birth First 10(32/3) 309/7) 13(21)

order | Middle 14(45/2) 14(45/2) | 28(45/2) | 0.047
Last 7(22/6) 14(45/2) | 21(33/9)

Table 1. Absolute and Relative Frequency of Research Units According
to Demographic Variables

Intervention Control
Obvi Mean * SD Mean + SD
Anj(lizltl; Before intervention 52/74+7/41 52/48+7/27
After intervention 46/35+7/39 51/81+7/16

P-value P=0.001 P=0.13

Table 2. Comparison of Mean and SD of Obvious Anxiety in the
Intervention and Control Group Before and After Pilates Exercise

Intervention Control
Mean + SD Mean + SD
Hidden Anxiety intfgz;;on 52/26+7/30 | 52/77 +7/93
After intervention| 42/77+7/71 53/29+7/42
p-value P=0.001 P=0.08

Table 3. Comparison of Mean and SD of Hidden Anxiety in the
Intervention and Control Group Before and After the Pilates Exercise

Also, the mean (SD) score of hidden anxiety before and
after the intervention was 52.26 +7.30 and 42.77 %7.71 in the
experimental group and the difference was statistically
significant (p=0.001). In the control group, the mean (SD) of
hidden anxiety before and after the intervention was 52.77 +
7.93 and 53.29 1£7.42, respectively. Again, the difference was
not statistically significant (p=0.08) (Table 3).

DISCUSSION

The present study indicated that anxiety in students was
significantly lower after Pilates training. Rodrigues carried out
a study in Brazil titled as Pilates’ method in personal
autonomy, static balance and quality of life of elderly. Fifty-two
elderly females participated in 60- Minutes Pilates twice
weekly for eight weeks. It was concluded than the Pilates
method can offer significant improvement in anxiety score in
elders.(18) In a study to explore the effects of Pilates exercise
on stress and anxiety in adult women, Ferreira stated that
anxiety was significantly reduced after 3 month of Pilates-
based exercise.(19 The results of these studies are consistent
with the present research article. The reason for anxiety
improvement in the present study could be due to Pilates
performed for 8 weeks. Exercises were performed in three
positions including standing, sitting and lying down with deep
breathing and muscular contractions which may have been
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effective in anxiety improvement. However, the results of a
study by Segal showed that weekly 1-hour session Pilates
training adult men and women over 18 for 6 months had no
effect on physical condition and anxiety.(20) Age, number of
weekly sessions and intensity of exercises could have resulted
in these differences. In study by Segal, weekly sessions were
used, and middle-aged women were recruited. Also, there was
no control group in their study. These could explain the
inconsistencies observed as compared to the present study.
Kuo study in Australia showed that 20-Minutes Pilates-based
exercises twice weekly for 10 weeks had no effects on physical
heath and stress level in older adults aged over 60 years.(21)
This may be due to the limited physical ability to response to
exercise in elders and the need for longer duration of exercises
to reach to the intended result. The present study indicated
that Pilates results in lower levels of obvious and hidden
anxiety in students. Studies show that deep diaphragmatic
breathing in Pilates training leads to lower levels of stress,
reduced sympathetic activity and improvement in health
related symptoms and anxiety.(?2) Eyigor and colleagues
showed that Pilates exercise sessions three times a week for a
period of eight weeks resulted in the improvement of fatigue,
anxiety and depression in breast cancer patients.(23)

Rashidi and colleagues (1392) carried out an experimental
study to explore the effects of 8-weeks of Pilates exercise on
depression in postmenopausal women. There was a significant
decrease in lethargy, insomnia or hypersomnia and social
isolation.(24) Considering physical and mental problems in
postmenopausal women, evidence-based sport activities
applicable with the least necessary equipment including
Pilates training could serve as helpful tools to promote health
in these individuals.

It appears that physical activity leads to reduced anxiety
and mood disorders through effects on brain endorphins.(25)
Physical activity is also associated with increased mental
efficacy, better health and improved life related attitude.(26)
Anxiety in students is reduced through physical activity and its
effects on brain endorphins and reduced level of adrenal
cortisol.(27) Studies have indicated that stress and anxiety are
caused by low self-confidence. Since social contact is higher in
group sports, self-image and self-confidence are improved. On
the other hand, group sports lead to reduced stress and
anxiety.(28)

CONCLUSIONS

The results indicated that Pilates could lower anxiety in
students. Therefore, it is recommended as an inexpensive,
appealing technique without side effects for reducing anxiety
among university students.
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