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Abstract

Spinal cord injuries are one of the most serious physical injuries. People with spinal cord injury
generally suffer from one or more types of pain. Neuropathic pain is the most common of these
and can lead to functional impairment as it is associated with loss of mobility. The aim of this
study was to evaluate the effect of reflexology massage and virtual reality on improving the
function of paraplegics. The sample of this study consisted of Athletic men paraplegics who
are members of the Veterans and Disabled Board of Tehran Province. Forty-five paraplegic
athletes were randomly divided into three groups of control, virtual reality and reflexology,
using the letters of the alphabet in the medical record. The two experimental groups performed
three sessions of intervention per week for 6 weeks and the control group did not receive any
intervention. Performance-related shoulder girdle strength and range of motion were evaluated
by Mobe MMT dynamometer and Mobee Electrogonometer, respectively. Data were analyzed
using SPSS 23 software at a significance level of 0.05. The results of statistical tests showed
that the strength and range of motion of the shoulder girdle In different movements of Outward
rotation, inward rotation,extention and flexion after selecting 6 weeks of training according to
available research, intervention in both massage and virtual reality groups increased. (P=0/003,
P=0/001, P=0/02, P=0/003). The increase in strength and range of motion According to the
means of change was also more significant in the virtual reality group. The results showed that
the application of reflexology massage as well as the virtual reality system was effective in
improving the range of motion and strength of the shoulder girdle in people with paraplegia;
therefore, people with paraplegia and the educators and nurses who work with them can use
the benefits of these interventions to improve their performance.
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Extended Abstract

Background and Purpose

One of the consequences of life in today's society is the high prevalence of spinal
cord injury 2 which happens for several reasons such as war, driving,
occupational and sports accidents, and natural hazards. Spinal cord injuries are
physical injuries that lead to disorders in various body organs and even threaten a
person's life. Spinal cord injury led to complete or incomplete muscle paralysis,
sensory disturbances, and dysfunction of the autonomic nervous system (-4,
Injuries to the lower back (due to paralysis of the legs) are called paraplegia &,
and injuries to the neck that cause paralysis of the arm muscles, legs, and trunk
are called tetraplegia l. There are currently about 80,000 spinal disabled people
in Iran, of which 2000 are veterans who have suffered casualties during the years
of the imposed war. The rest are people who have been injured for various reasons,
such as falls from heights, car accidents, and accidents at work and sports(€l,

Materials and Methods

This semi-experimental research was carried out on the paraplegia veterans in
Tehran province. The inclusion criteria were spinal cord injury of L4-T12, using
a wheelchair for daily works, history of regular exercise for at least the last six
months, and the fatigue level of 45-57. The exclusion criteria were history of the
disease and injuries during the research period, dissatisfaction with continuing
activities and cooperation in research, absence from training or massage sessions
in two consecutive sessions.

Therefore, 45 subjects with paraplegia were purposefully selected based on the
above criteria and were classified into three 15-persons groups, including virtual
reality rehabilitation exercises, reflective massage exercises, and control. To
calculate the weight, the subjects were weighed sitting in a wheelchair. Then, the
weight of the wheelchair and clothes was reduced from the initial weight. Also, to
calculate the height of the subjects, according to the criteria of the International
Society for the Advancement of Kinanthropometry (ISAK), the sitting height of
the subjects was calculated. MMT and Mobee Med were used to measure strength
and range of motion.

The strength and range of motion of the shoulder girdle were measured in internal
rotation, external rotation, flexion, and extension movements.

In the virtual reality group, people were placed at a distance of 2 meters from the
device. This protocol was performed for six weeks and three sessions per week,
and included 10 minutes of warm-up, 30 minutes of training and 10 minutes of
cooling .. In the virtual reality group, the games played included boxing, table
tennis, golf, volleyball and fencing, and in the reflexology group, the area related
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to the shoulders and arms was massaged for 30 minutes. Data analysis was
performed by SPSS16 software at a significance level of 0.05. The intragroup
changes were assessed using a one-way analysis of variance test. Considering the
significance of the results, the Tukey post hoc test was used to determine the extra
group changes.

Findings

The results of this test showed a significant difference in the range of motions of
internal rotation (P = 0.003, f (2.42) = 6.42) and external rotation (P = 0.02,
f (2.42) = 3.89) as well as extensions (P = 0.001, f (2,42) = 8.50) and flexion (P =
0.003, f (2.42) = 6.58) existing in these three groups.

The results of Tukey post hoc test showed that there is no significant difference
between the massage group and virtual reality in increasing the strenght of internal
rotation, external rotation, extension and flexion (P > 0.05), but there is a
significant difference between the massage group and the control group, and the
virtual reality and control group (P <0.05)

Also, the results of Tukey post hoc test showed that there is no significant
difference between the massage group and virtual reality in increasing the range
of motion in internal rotation, external rotation, extension and flexion(P > 0.05),
but there is a significant difference between massage group and control group and
virtual reality and control group(P < 0.05).

Conclusion

The aim of this study was to compare the effect of virtual reality exercises and
reflexology massage on the performance of paraplegic athletes. The results
showed that a significant increase in strength and range of motion of both groups
was observed compared to the control group. Interactive changes in range of
motion were also significant in all movements and showed that the rate of
improvement in the virtual reality group was higher than the massage group. It
was also shown in the strenght variable that the rate of improvement in external
rotation movements was greater in the massage group and in the flexion
movement in the virtual reality group was better and the internal rotation
movement was equal in both groups.

The results showed reflexology massage of the palm as well as virtual reality
training with boxing, table tennis, golf, fencing and volleyball in improving
people with paraplegia’s range of motion and isometric strength of the shoulder
belt in all movements of internal rotation, external rotation, extension and flexion
of the shoulder girdle. According to the results of the present study, people with
paraplegia, the coaches and nurses who work with them and clubs and sports
places can use the benefits of these interventions to improve their performance in
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these factors if they see a decrease in strength and range of motion factors. . People
with paraplegia who live there can benefit from these interventions by purchasing
virtual reality devices and providing a massage room. In addition, nurses and
educators can use it as evidence-based clinical intervention for their future
research.

According to the research results, these interventions can be introduced to trainers
and specialists in the field of sports science and rehabilitation, as well as health
professionals who work to promote the health goals of paraplegic people to
improve the performance of paraplegic athletes. People with paraplegia should be
equipped with virtual reality devices and massage rooms so that people can use
these interventions to improve performance, especially strenght factors and range
of motion.
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1. Neuropathic Pain

2. Musculoskeletal Pain

3. Visceral Pain

4. Virtual Reality Rehabilitation System (VR)
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