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A B S T R A C T

Background: The initial clinical training has been reported by nursing students as the most challenging component
of the nursing programs. Although progressive muscle relaxation and guided imagery have been reported to
improve emotional and physical health, the use of such approaches among nursing students rarely exist.
Purpose: The purpose of this study was to examine the deferential effects of progressive muscle relaxation [PMR]
and guided imagery [GI] on physical and emotional symptoms in nursing students taking their initial clinical
training.
Methods: Using a three-group, randomized, single blinded study conducted in a large Jordanian university, 156
nursing students were randomly allocated into one of three study groups (PMR group, GI group, and control
group). The physical symptoms and emotional symptoms of depression, anxiety, and stress were assessed at
baseline and end of the intervention. The study protocol was registered in ClinicalTrail.gov, identifier: xxxxxx.
Results: Using one-way MANOVA and post-hoc comparisons, the results showed that PMR and GI significantly
reduced more physical symptoms than control condition although PMR was more effective than GI in this regard.
GI significantly decreased more emotional symptoms such as anxiety, depression, and stress than PMR and control
condition. PMR decreased anxiety, depression, and stress but the results were not statistically significant.
Conclusion: The findings of this study support the ABC relaxation theory claiming that PMR im-proves better
physical symptoms while GI improves better emotional symptoms. However, further studies using students from
multiple settings are needed.
1. Introduction

The initial clinical training has been reported by nursing students as
the most challenging component of the nursing programs, because
nursing students taking initial clinical training are usually exposed to a
variety of distinct stressors [1]. These stressors include lack of sufficient
nursing knowledge and skills to provide healthcare services for patients,
unfamiliarity with clinical environment, heavy workloads, and chal-
lenging assignments [1, 2]. Repeated exposure to these stressors over
time can evoke emotional and physical symptoms, potentially resulting
in increased suicidal tendency, impaired academic achievements,
burnout, and inability to provide care for themselves and patients [3, 4].
Nursing students have commonly reported to experience various
emotional and physical symptoms such as stress, depression, anxiety,
headache, and sleep disturbances that need more attention [4, 5, 6, 7].
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Although several mind-body relaxation approaches have been re-
ported to improve emotional and physical health, the use of such ap-
proaches among nursing students rarely exist [8]. Mind-body relaxation
approaches comprise a variety of cognitive behavioral methods used to
increase the mind capacity to affect the functions of the body [8]. Among
these approaches, progressive muscle relaxation (PMR) and guided im-
agery (GI) have been described as the easiest ones to be learnt and
practiced. They have been also reported as inexpensive, available, and
safe approaches [9].

Benson’s (1975) relaxation response hypothesis states that all mind-
body relaxation approaches have similar effects on either physical or
emotional health outcomes through evoking similar relaxation re-
sponses. Based on the relaxation response hypothesis, relaxation trainers
are often used one general approach of mind-body relaxation to all pa-
tients with physical and emotional health problems [10]. However,
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Smith (2005) in the Attentional Behavioral Cognitive (ABC) Relaxation
theory that explains the mechanisms of six families of relaxation ap-
proaches argues that although all approaches of mind-body relaxation
are effective in improving physical and emotional health outcomes, each
of them is associated with different degrees of effect on these outcomes
[10]. For example, PMR, classified as somatic technique, has a greater
effect in improving physical health outcomes. However, guided imagery
is more effective in improving emotional health outcomes [10]. Ac-
cording to the ABC relaxation theory, the authors hypothesized that PMR
and GI approaches could improve physical and emotional symptoms,
compared to a control condition. Also, PMR may improve better physical
symptoms than GI while GI could improve better emotional symptoms
than PMR in nursing students having their initial clinical training.

1.1. Progressive muscle relaxation

PMR is a mind-body relaxation technique that involves tensing up and
then relaxing [letting go] skeletal muscles progressively with cognitively
attending to the feelings of muscles’ tension and relaxation [10]. This
mind-body relaxation approach initially developed by Edmund Jacobson
(1974) was described as long and time consuming. It involved several
sessions a week for up to a year [11]. Since that time, various brief
versions of PMR have been developed [12, 13]. Because the procedural
variations of these versions limited comparisons of health outcomes
across settings and populations, Smith [2005], who developed the ABC
relaxation theory, proposed a detailed PMR training to standardize the
procedure and explained its mechanism [10].

Smith proposes that PMR deploys and develops the access skill of
tensing up-letting go (e.g., attending to a group of skeletal muscles,
deliberately creating muscle tension, and then letting the muscle relax
and the tension go). This developed access skill is associated with initial
health effects; reductions in stressed skeletal muscles. Stressed skeletal
muscle refers to increased skeletal muscle tension because of one’s
exposure to stressful situations. The initial effects of reduced stressed
muscles may result in reductions in other physical arousals [10]. As a
rebound effect, for example, respiratory rate, heart rate and blood pres-
sure will decline because relaxed muscles require less oxygen. Also, the
normal blood flow and oxygenation to the relaxed muscles improve,
leading to lesser discomfort, stiffness, pain, and fatigue and warmer
hands and feet. This parasympathetic-mediated generalized physical
relaxation state reduces sensory input (e.g., tension headache) to the
brain that then triggers the hypothalamus to additionally reduce stress
arousal and associated worrisome thoughts. Furthermore, it is argued
that emotional symptoms such as anxiety and depression may be
diminished because negative emotional states are absent in the existence
of complete physical relaxation, although this proposition is still not
enough empirically supported [10].

The existing research have demonstrated emotional and physical
benefits in a variety of ill and healthy populations. Compared to aerobic
exercise, PMR has been more effective in improving anxiety, fatigue, and
sleep disorders in hemodialysis patients [14]. In patients with cancers,
PMR resulted in significant greater reductions in anxiety, vomiting,
nausea and pain as compared to control conditions [15, 16]. In com-
parison to control condition, PMR has significantly decreased more pain,
sleep quality and physical activities in women after caesarean section
[17]. PMR significantly improved more depression, anxiety, and sleep
quality in patients with COVID-19 in comparison to routine treatment
[18]. In educational settings, nursing students receiving PMR demon-
strated lower levels of emotional symptoms such as anxiety, depression,
and stress than those students in control groups [19, 20].

1.2. Guided imagery

GI is a mind-body relaxation technique in which one substitutes
troubling memories and thoughts with relaxing mental imagery [10].
According to the ABC relaxation theory, GI involves deploying and
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developing the access skill of relaxing imagery, which facilitates the
attentional shift from self-stressing verbal thoughts to nonverbal activity
such as thinking about relaxing images, sounds, touch sensations, and
smells. The instructional guidance by trainers and the sensory engage-
ment by trainees are essential components of this technique that can
achieve greater perceptual detail of the relaxing images created during
the practice [10].

The emotional and physical benefits of guided imagery for ill and
healthy populations have been empirically supported. In a systematic
review, GI has been found to be effective in improving anxiety and pain
in patients with critical illnesses [21]. In comprehensive narrative re-
view, GI has been reported to be safe and non-invasive technique that can
improve a variety of emotional and physical symptoms in patients with
musculoskeletal disorders such as depression, anxiety, stress, fatigue,
pain [22]. Hemodialysis patients receiving GI have shown significantly
lower anxiety level and higher sleep quality level than those hemodial-
ysis patients receiving routine care services [23]. In nurses working
during the COVID-19, death anxiety in GI group was significantly less
than that in control group [24]. Other studies have examined the effec-
tiveness of GI in educational settings. For instance, nursing students
receiving GI have shown lower levels of state anxiety, test anxiety, and
stress than those students in control groups [25, 26].

In summary, the existing research have mainly supported the effec-
tiveness and benefits of these two approaches on several emotional and
physical symptoms in a variety of ill and healthy populations but rarely
these approaches have been examined and compared side-by-side in
experimental studies to assess relative effectiveness in promoting phys-
ical and emotional health in a comprehensive way for nursing students. It
is known that these approaches are effective in decreasing emotional and
physical symptoms, but not which approach is most effective in
improving emotional or physical symptoms. It is critically necessary to
understand which of mind-body relaxation approaches is more effective
in terms of emotional and physical health because this will hopefully give
healthcare providers tools for intelligently tailoring approaches to
nursing students and other populations based on health problems they
experience. Thus, the current study seeks to examine and compare the
effectiveness of two common mind-body relaxation techniques on
physical and emotional symptoms in nursing students taking their initial
clinical training.

2. Materials and methods

2.1. Design

The current study used a three-arm pre-post test factorial single-
blinded randomized controlled design.
2.2. Participants

The study subjects were 150 nursing students who were recruited
from Jordan University of Science and Technology. Undergraduate
nursing students were included in the present study if they were at least
18 years old and taking their initial clinical course (Adult health
Nursing). Exclusion criteria included students who were performing any
type of relaxation therapies, taking anxiolytic, sedatives, and antide-
pressant, or having current medical or mental illnesses.

The required sample size was determined by the G* Power software
3.1. given One-way MANOVA, a power of 0.8, an alpha of .05, the
number of groups of 3, and an effect size of 0.06 as evident in a similar
study [27], the sample size of 126 was generated. Approximately 25 %
attrition rate was reported in an experimental study that examined the
effectiveness of a mind-body intervention in population and setting
similar to those in the present study [28]. Considering an expected
attrition rate of 25 %, the required final total sample size was approxi-
mately 156 students.
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2.3. Recruitment and randomization

After getting permission from the administration of the nursing fac-
ulty at XXXXX, the principal investigator (PI) visited the students in their
clinical training settings and announced the study objectives, procedure,
risks, and benefits. For students who were interested in the study, an
initial meeting was arranged to meet with them on another day in a
specious and private room at the university. At this meeting, informed
consent was obtained from students who met the eligibility criteria once
they were reassured that they can terminate participation at any time
without any negative consequences. After that, one of the study authors
with a PhD degree in nursing who did not participate in the data
collection process randomly allocated students equally to the three study
groups (PMR group, GI group, or control group) using a simple
randomization method (computerized random numbers table). Finally,
the study sessions were scheduled.

2.4. Interventions

In the present study, the ABC relaxation theory’s versions of PMR and
GI were used, including five 30-minute weekly sessions of each version
[10]. The subjects in the PMR and GI groups received separately an
additional educational 3-hour workshop about their assigned interventions
in private, noiseless, and large rooms at the university before the five
actual intervention sessions to improve the subjects' understanding of their
assigned interventions. In the educational workshop, the PI provided a
presentation to subjects in the PMR and GI groups separately about the
purposes and procedures of their assigned intervention and a demonstra-
tion of the intervention protocols. Subjects were asked briefly to practice
their assigned intervention and then assessed by the PI to ensure the in-
terventions have been performed accurately. The subjects were given the
opportunity to ask questions about their assigned intervention during the
educational workshop. The PI received training about mind-body relaxa-
tion techniques at the Psychology Department at a university in the USA 10
years ago. Since then, PI has been practicing these techniques.

The five sessions of PMR and GI were introduced by recorded verbal
instructions that were developed by the PI according to the Smith’s
protocols [10]. The subjects either in the PMR or GI groups were
randomly divided into subgroups by the study author who randomly
allocated subjects into the study groups, with 10 subjects in each sub-
group. The subgroups received their assigned intervention separately in
different large rooms at the university.

Several techniques were conducted to improve intervention fidelity.
Quiet environments were kept, with a “Do Not Disturb” sign put on the
doors of the rooms where the intervention sessions were conducted. The
PI attended all sessions and randomly selected sessions from each
intervention to assess the administration of the interventions using
checklists developed in accordance with the interventions’ protocols.
Participants in the PMR and GI groups were asked to avoid sharing any
information about the interventions with other students during the study.

2.4.1. Progressive muscle relaxation
PMR involves a tense-let go exercise of 11 muscle groups including

hand, arm, sides, back, shoulder, face, front of neck, stomach, chest, leg,
and foot. This tense-let go exercise is performed twice for each muscle
group. The tensing up phase for each muscle group should last for 5–10 s
and the letting go phase for 20–30 s. Simultaneously, the subjects were
asked to pay attention to the sensations of muscle tension and relaxation.
After the tense-let go exercise, subjects were asked to systematically scan
the muscle groups to notice and let go of any remaining muscle tension.
The entire exercise took around 30 min, not including instructions and
times of measurement [10].

2.4.2. Guided imagery
Guided imagery [Smith’s (2005) Version] involves creating in one’s

mind or imagining a passive relaxing place or activity. In sense imagery,
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one simply imagines sensations associated with a relaxing setting or ac-
tivity. The relaxation approach involves the sense of sight, sound, touch,
and smell. The categories of stimuli consist of [1]: Travel such as boats,
plains, trains, balloons, horses [2], outdoor nature settings such as
mountains, gardens, and forest [3], water such as rivers, lakes, ocean,
beach, rain, and [4] indoor settings such as childhood home, castle,
religious institution, and cabin. The entire exercise took around 30 min,
not including instructions and times of measurement [10].

2.4.3. Control group
Subjects in the control group were asked to sit calmly and relaxed

during the PMR or GI sessions for 30 min.
2.5. Data collection and instruments

The data (questionnaire) were collected at baseline (after randomi-
zation and before the beginning of the initial training workshop) and
immediately at the end of the interventions by two well-trained research
assistants at spacious, quiet, and private rooms at the university. Those
research assistants who had master’s degrees in nursing and approxi-
mately 20 years nursing experiences were blinded to the study groups.
All the study data were approximately collected in similar time and
conditions, including similar environment and room temperature. The
collected data included the following parts:

2.5.1. Socio-demographic and behavioral variables
The socio-demographic and behavioral characteristics of the study

subjects were evaluated by questions created by the study authors. These
include gender, marital status, employment status, age, the number of
cigarettes per day, and the number of sleeping hours per day.

2.5.2. Emotional symptoms
The emotional symptoms were measured by the Depression, Anxiety

and Stress Scale - 21 (DASS-21) [29]. It includes three self-administered
subscales developed to assess the negative emotions of depression, anx-
iety, and stress. Each DASS21 subscale consists of seven items, measured
on a Likert-type scale that ranges from zero (does not apply to me at all)
to three (applies to me very much). The total scores for each subscale
ranges from zero to 21, with higher scores indicating higher levels of
depression, anxiety, and stress [29, 30]. It has shown acceptable levels of
construct validity and reliability when used in non-clinical populations
[30]. In the present study, the Cronbach’s alphas for the stress, anxiety,
and depression subscales were .73, .82, and .80 respectively, suggesting
acceptable levels of internal consistency.

2.5.3. Physical symptoms
The physical symptoms were measured by the Patient Health Ques-

tionnaire- 15 (PHQ-15). It is a self-reported scale derived from the full
Patient-Health-Questionnaire to measure the severity levels of physical
symptoms [31]. It includes 15 items measured on a Likert-type scale that
range from zero (not bothered at all) to two (bothered a lot). The total
score ranges from zero to 30, with higher scores indicating severe levels
of somatization. Evidence supports reliability and validity of the PHQ-15
as a measure of physical symptoms in general populations [31]. In the
current study, the Cronbach’s alpha for the PHQ-15 was .88, suggesting
acceptable levels of good internal consistency.
2.6. Statistical analysis

Statistical analysis was performed by SPSS software (version 25).
Means, standard deviations and frequencies were used as measures to
describe the study sample and variables. One-way ANOVA and Chi-
squared tests were run to ensure that no significant differences be-
tween the study groups were detected in terms of sociodemographic
characteristics and dependent variables at baseline.
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One-way MANOVA was used for hypothesis testing. However, before
conducting the MANOVA, normality using Kolmogorov-Smirnov and
histograms were checked and managed appropriately. The correlation
matrix was produced to assess and ensure that the dependent variables
were not highly associated with each other.

Post hoc one-way ANOVA tests were used to evaluate whether the
study groups were statically different on each of the dependent variables.
Because of multiple testing, Bonferroni’s correction was used to adjust
the significance level, and the p value of .05 was divided by four (i.e., the
number of dependent variables), with p value of .0125 used as level of
significance for all ANOVA tests.

2.7. Ethical considerations

The current study was reviewed and approved by the Institutional
Review Board at Jordan University of Science and Technology and
completed in accordance with the guidelines of the Declaration of Hel-
sinki. Informed consent was obtained from all participants. The study
protocol was registered in ClinicalTrail.gov, identifier: NCT05172804.

3. Results

3.1. Attrition

Of the 270 students who were asked to participate in the study, 168
were interested in participating and met the inclusion criteria. Of those
Figure 1. Study flow diagram
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students, 12 did not complete the pre-tests because of their tight schedule.
The remaining 156 students were equally randomized to the PMR group (n
¼ 52), the GI group (n¼ 52), and the control group (52). Of those students,
two participants from the PMR group and two from the GI group dropped
out during the first two weeks of the study. In the control group, two
participants did not complete the post-tests. Accordingly, the analysis was
conducted on 50 participants in each study group (see Figure 1). All par-
ticipants who dropped out due to their tight schedule were not statistically
different from those who completed the study.

3.2. Descriptive statistics

3.2.1. PMR group
Of 50 participants in the PMR group, 21 were male, and 29 were fe-

male. Theywere predominantly unemployed (n¼ 45) and single (n¼ 49).
The average age of the participants was 19.76 years (see Table1).

3.2.2. GI group
In theGI group (n¼ 50), 23 participantsweremale, and27were female.

Most of them were single (n¼ 49) and unemployed (n¼ 46). The average
age of the participants in the GI group was 19.57 years (see Table 1).

3.2.3. Control group
In the control group (n¼ 50), 14 of the participants were male and 36

were female. The majority were single (n ¼ 50) and unemployed (n ¼
45). The average age of the participants was 19.38 years (see Table 1).
for the study participants.

http://ClinicalTrail.gov
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3.3. Comparison between groups at baseline on sociodemographic
characteristics and dependent variables

Chi-squared and one-way ANOVA tests were used to examine any
statistical differences between the study groups on the sociodemographic
variables. The study groups were not statistically different in terms of sex
(X2 (2) ¼ 3.76, p ¼ .152), marital status (X2 (2) ¼ 1.014, p ¼ .602),
employment status (X2 (6) ¼ 4.19, p ¼ .650), age (F (2) ¼ 1.11, p ¼
.332), smoking status (X2 (2)¼ .20, p¼ .901), daily sleeping hours (F (2)
¼ 2.79) (see Table 1).

One-way ANOVA tests were conducted to examine any significant
differences between the study groups on the dependent variables at
baseline. The results showed that there were no significant differences
between the study groups on the pretest mean scores of physical symp-
toms (F(2) ¼ .06, p ¼ .941), depression (F(2) ¼ .13, p ¼ .874), anxiety
(F(2)¼ 2.91, p¼ .057), or baseline stress scores (F(2)¼ .09, p¼ .91) (see
Table 1).
3.4. Comparison between groups on dependent variables at end of
interventions

One-Way Multivariate Analysis of Variance [MANOVA] tests were
run to examine the mean differences between the three study groups in
the mean post test scores of physical health, depression, anxiety, and
stress. The results showed that there was a statistically significant dif-
ference between the three study groups on the combined scores of the
four dependent variables (Pillais' Trace ¼ .34, F (8, 290) ¼ 7.47, p <

.001). The effect size was 0.17, indicating that 17 % of the variance in the
combined scores of the dependent variables was accounted for by the
study groups (see Table 2).

At the end of interventions, the post hoc one-way ANOVA tests with
Bonferroni corrections showed statistically significant mean differences
between the three study groups on physical symptoms (F(2)¼ 13.91, p<

.001, partial η2 ¼ .159), depression (F(2)¼ 10.62, p < .001, partial η2 ¼

.126), anxiety (F(2) ¼ 8.88, p < .001, partial η2 ¼ .108) and stress (F(2)
¼ 14.36, p < .001, partial η2 ¼ .1640 (see Table 2).

The results of post hoc comparisons between the study groups on each
dependent variable using multiple t-tests with Bonferroni corrections
showed that physical symptoms were significantly lower in the GI group
(mean difference ¼ 3.66, p ¼ .001) and PMR group (mean difference ¼
4.94, p ¼ .00) than in the control group. No significant differences be-
tween the PMR and GI groups were detected on physical symptoms score
(mean difference ¼ 1.28, p ¼ .57). Mean depression score was
Table 1. Sociodemographic characteristics and baseline scores of dependent variable

Variables n [%]

GI

Sex Male 23 [46]

Female 27 [54]

Marital status Single 49 [98]

Married 1 [2]

Employment status Yes 4 [8]

No 46 [92]

Smoking status Yes 13 [26]

No 37 [74]

Mean [SD]

Age 19.57 [.53]

Physical Symptoms 11.50 [7.25]

Depression 9.98 [2.52]

Anxiety 9.60 [3.07]

Stress 10.66 [2.75]

Note. GI ¼ Guided imagery, PMR ¼ Progressive muscle relaxation.
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significantly lower in the GI group than in the control group (mean dif-
ference¼ 3.92, p¼ .00) and the PMR group (mean difference¼ 2.72, p¼
.007).

No significant differences between the PMR and control groups were
detected on depression score (mean difference ¼ 1.2, p ¼ .512). Mean
anxiety score was significantly lower in the GI group than in the PMR
group (mean difference ¼ 3.04, p ¼ .004) and control group (mean dif-
ference¼ 3.70, p¼ .00). No significant differences between the PMR and
control groups were detected on anxiety score (mean difference ¼ .66, p
¼ 1.00). Finally, mean stress score was significantly lower in the GI than
in the PMR group (mean difference ¼ 3.02, p ¼ .004) and control group
(mean difference¼ 4.84, p¼ .00). No significant differences between the
PMR and control groups were detected on stress score (mean difference¼
1.82, p ¼ .144) (see Table 2).

4. Discussion

The purpose of this study was to compare the differential treatment
effects of GI and PMR on physical and emotional symptoms in nursing
students taking their initial clinical training. Compared to control con-
ditions, the results of the current study showed that GI and PMR resulted
in significant greater reductions in physical symptoms even though the
reduction in physical symptoms was larger in the PMR group. However,
GI resulted in greater decreases in emotional symptoms such as depres-
sion, stress, and anxiety as compared to PMR and control conditions. It
has not been possible to demonstrate that the PMR has a significant effect
on emotional symptoms, only on physical symptoms.

The findings of the current study support and extend an existing body
of knowledge about the potential benefits of PMR and GI on physical
symptoms. Regarding PMR, the findings of the current study are
consistent with other studies indicating that PMR was effective in
improving fatigue and sleep disorders in patients with chronic renal
failure undergoing hemodialysis [14], vomiting, nausea, and pain in
cancer patients [15, 16], and pain, sleep quality, and physical activities in
women after caesarean section [17]. Furthermore, the findings of the
current study demonstrating the effectiveness of GI to decrease physical
symptoms are in line with other studies showing that GI significantly
decreased physical symptoms such as pain in critically ill patients [21],
fatigue and pain in patients with musculoskeletal disorders [22], and
sleep disorders in hemodialysis patients [23].

Moreover, the findings of the current study showed that PMR was
more effective than GI in improving physical symptoms. These findings
support the ABC relaxation theory arguing that PMR is a somatic
s (N ¼ 150).

x2 [p]

PMR Control

21 [42] 14 [28] 3.76[.152]

29 [58] 36 [72]

49 [98] 50 [100] 1.01 [.602]

1 [2] 0 [0]

5 [10] 5 [10] 4.19 [.650]

45 [90] 45 [90]

12 [24] 14 [28] .20 [.901]

38 [76] 36 [72]

F[p]

19.76 [2.04] 19.38 [.63] 1.11 [.33]

11.14 [5.59] 11.54 [5.97] .06 [.941]

10.42 [5.18] 10.20 [4.52] .13 [.874]

7.94 [4.11] 7.88 [4.75] 2.91 [.057]

10.50 [3.90] 10.34 [4.19] .09 [.910]



Table 2. Comparison between the study groups on dependent variables at the end of interventions (N ¼ 150).

Variables Post-test Means [SD] ANOVA Mean difference [p]

GI PMR Control F [p] GI vs Control PMR vs Control GI vs PMR

Physical symptoms 7.90 [3.61] 6.62 [4.02] 11.56 [6.44] 13.91 [.00] 3.66 [.001] 4.94 [.00] 1.28 [.57]

Depression 4.28 [3.73] 7.00 [4.64] 8.20 [4.60] 10.62 [.00] 3.92 [.00] 1.2 [.512] 2.72 [.007]

Anxiety 4.20 [3.69] 7.24 [5.21] 7.90 [4.98] 8.88 [.00] 3.70 [.00] .66 [1.00] 3.04 [.004]

Stress 5.06 [3.77] 8.08 [4.88] 9.90 [4.93] 14.36 [.00] 4.84 [.00] 1.82 [.144] 3.02 [.004]

Note: GI ¼ Guided imagery, PMR ¼ Progressive muscle relaxation.
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relaxation technique which is more effective than any other relaxation
techniques in decreasing physical symptoms [10]. According to the ABC
relaxation theory, PMR deploys and develops the access skill of tensing
up-letting go those results in reductions in stressed skeletal muscles. The
initial effects of reduced stressed muscle could cause general physical
relaxation that come in opposition to physical stressful arousals accom-
panied with physical symptoms [10].

Regarding emotional symptoms, the findings of the current study
showed depression, anxiety, and stress were statistically lower in the GI
group than the PMR group and the control group at the end of inter-
vention. These findings come in line with previous studies. Compared to
control conditions, GI resulted in greater reductions in anxiety in criti-
cally ill patients [21], depression, anxiety, and stress in patients with
musculoskeletal disorders [22], anxiety in hemodialysis patients [23]
state anxiety, test anxiety, and stress in nursing students [25, 26]. These
findings support the ABC relaxation theory claiming that GI is more
effective than PMR in improving emotional symptoms. According to the
ABC relaxation theory, GI involves deploying and developing the access
skill of relaxing imagery, which facilitates the attentional shift from
self-stressing verbal thoughts to nonverbal activity such as thinking about
relaxing images, sounds, touch sensations, and smells. This developed
access skill can evoke relaxing emotions such as happiness and joy, rather
than emotion-stirring thoughts primarily associated with feelings of
anxiety, stress, and depression [10].

The findings of the current study showed that although PMR
decreased stress, anxiety, and depression compared to the control con-
dition, these findings did not reach statistically significant levels. These
findings are inconsistent with previous studies showing that PMR pro-
duced statistically significant greater reductions in depression, anxiety,
and stress in patients with chronic renal failure undergoing hemodialysis
[14], patients with cancers [15, 16], patients with COVID-19 [18] and
nursing students [19, 20] when compared to control conditions. These
non-significant findings may be attributed to the idea that the partici-
pants in the PMR groupwere beginner relaxation practitioners, as most of
those participants had not practiced PMR before this study. Thus, they
may need to further practice PMR to develop the access skills of PMR and
obtain more benefits from this relaxation technique [10].

4.1. Limitations

The study had limitations. The subjects in the current study were
recruited from the same university, limiting generalizability to students
from other universities. Therefore, it is recommended that future studies
select students from multiple settings. Moreover, the long-term effects of
the PMR and GI were not evaluated, and thus, it is recommended that
future studies include follow-up evaluations. Also, two cross-sections
(pre and post) have been done but that no longitudinal analysis (pre-
post) has been done. Two subjects from each group dropped out during
the study that might limit validity.

4.2. Implication for practice

To best of our knowledge, this is the first study to evidence the dif-
ferential treatment effects of PMR and GI on physical and emotional
symptoms in nursing students taking their initial clinical training. The
6

current results may be used to guide nursing practice and education. The
positive results regarding the deferential impacts of PMR and GI on
emotional and physical symptoms give clinicians and nurses tools for
intelligently tailoring relaxation approaches to nursing students and
other populations based on health problems they experience. Also, the
current results may encourage nursing educators to integrate these mind-
body relaxation approaches into nursing curricula.

The use of mind-body programs such as PMR and GI may have
important advantages over other stress-reduction programs among
nursing students in Jordan. Nursing colleges in Jordan have considerably
limited financial resources. Thus, the stress-reduction program in Jordan
must be within the constraints of the colleges' budgets [32, 33].
Mind-body modalities such as PMR and GI are inexpensive
stress-reduction modalities that do not requires therapist involvement,
materials, or preparation once learned [10, 20, 34]. Also, mental health
problems are stigmatized among Jordanian university students, consid-
ered as a significant barrier to seeking mental health services [32, 33].
However, once learned, PMR and GI can be self-practiced by students
without visits to mental healthcare settings [10, 20, 34].

5. Conclusions

The findings of the present study provide evidence of the differential
effectiveness of two commonly used mind-body relaxation approach-
es—PMR and GI on emotional and/or physical symptoms in nursing
students taking their initial clinical training. The study findings showed
that both PMR and GI produced significant improvements in physical
symptoms although PMR was more effective in this regard. In respect of
emotional symptoms, GI produced significant greater reductions in
stress, depression, and anxiety than PMR and control conditions. It has
not been possible to demonstrate that the PMR has a significant effect on
emotional symptoms, only on physical symptoms, supporting the ABC
relaxation theory [10].
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