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ABSTRACT

Scoliosis is the deviation in the normal verticaline. Although there are numerous studies availadieut
treatment approaches for scoliosis and screeningpsichildren, the numbers of studies that screeivarsity
student are limitedThe present study aimed to investigate the preealesf scoliosis, and to examine the
correlation between scoliosis prevalence and insieg level (year) of study among physical therajyents in
Majmaah University, Saudi Arabia. One hundred aftg-fwo physical therapy students between 20 ahglears of
age were investigated. Ninety-two of these studeats females and 60 were males. Spinal mouse {@slused to
evaluate the frontal plane curvature of the stutespine. There was a high prevalence of scoli@iss%) among
physical therapy students at Majmaah Universitytipalarly among female students, with the femalematio of
3:1. There were significant association betweensitaiosis prevalence and the level of study inaferstudents. It
is obvious that female physical therapy studentsl tev develop scoliosis more than male studentinguthe
different levels of study for physical therapy peag.
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INTRODUCTION

Scoliosis refers to a spinal deformity charactetiby lateral curvature with rotation of the invalveertebrae
around a vertical axi? It is considered as one of the musculoskeletardars affecting adolescent, especially
girls for unknown cause. It was noticed in Riyattte capital of Saudi Arabia, that such pathologyuoed in 2.5%
of schoolgirl and subsequently impact their daiflg.f! Several risk factors may have a role in changisfyre and
developing such case. These factors include inhdaetors like age, s&€%! and job-related factof$!! Moreover,
physical therapy is a highly physical fitness jawdinding and may require assuming a faulty postspecially
when dealing with paediatric and neurologic disosdmses. Therefore, physical therapy practicdezshto work-
related musculoskeletal disord&fsConsequently, activities related to physical thgrpractice may affect posture
and alter subjects' balance. Bettany-Saltikov et®alconfirmed that carrying the load on the right dteu
significantly increased the thoracic lateral cuavatin the frontal plane and decreased the tholagbosis in the
sagittal plane, especially a 17% load carrying eawssgnificant changes in spinal alignment.

In the same context physical therapy studentsileaby lat risk of functional scoliosis due to th@b characteristics,
e.g. lifting and transferring a patient, handlirechniques. Such manoeuvres may excessively loadally
mechanics and put unnecessary strain on the spherefore, screening could alert students aboutptissible
spinal problem and increase their awareness aheuytdstural care. Postural evaluation is an impbdasessment
procedure for clinicians. Scoliosis screening insidered as a part of the primary care managenfeadalescent
health. This primary care is very important for noying the quality of university life. Screeningograms can
identify most cases of previously undiagnosed qréealic abnormalities, improve our knowledge ofgihevalence
and pattern of musculoskeletal disorders, espgcabliosis, with early diagnosis can alter theuradtprogression
of the diseasE? Previous studies have focused on risk factorsevalence of scoliosis in schoolchildréf*?
or the pattern of scoliosis in spinal unit in SaAdabia!>®! Other research studied the work-related musculetke
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disorders in physical therapistd?! Little data is known about the prevalent ratesadliosis in physical therapy
students in Saudi Arabia.

So, purposes of our study were (i) to investighte prevalence and classify types of scoliosis amumgsical
therapy students in Majmaah University, KSA (i§,determine the correlation between scoliosis pezxz and the
level (year) of study. We hypothesized that, thevplence of scoliosis in female students might loeenthan in
males, and a positive correlation might be prebetween the scoliosis prevalence and level (ydasjualy.

MATERIALSAND METHODS

Design
A cross-sectional study was conducted to assegarévalence of scoliosis among physical therapgesits, and to
test the relationship between scoliosis prevalamckthe level (year) of study at Majmaah University

Sample Characteristics

We assessed hundred and fifty-two physical thestpgents aged between 20 and 24 years old. Ningtyef
students were females and 60 were males. The $tudgamined were at study level from level 4 toele®, in
addition to internship students. The number of acisjwas determined a priori based on statistimatp analysis to
ensure type | error did not exceed 0.05 and typerridr did not exceed 0.20. This analysis indicateat 132
subjects were required to find a power of 96% amekll of significance of 95%. Exclusion criteria luded a
student who had spine related accidents or has tbested with spinal operation or those with peremdly limited
mobility of the spine. The study was applied in Bement of Physical Therapy, Faculty of Applied Noad
Sciences, Majmaah University, Saudi Arabia. Ethaggdroval was obtained before the commencemetiieastudy,
and consent was obtained from each participant.

Measuring devices

The frontal plane curvature of the student wasuwatad by spinal mouse (SM) (Fig. 1). The devicevioies data to
the computer with Bluetooth and the measured cureatare shown on the computer display. The mefilasdno
medical risk or danger. The device has two rollivitgeels follow the spinous processes of the spiné,distance
and angle measures are transferred from the dé&viaepersonal computer. Data are sampled everynin3as the
mouse is rolled along the spine, giving a sampfiieguency of approximately 150 Hz. This informatignthen
used to calculate the relative positions of theheaartebra, angles between the vertebras andantfdé of frontal
and sagittal plane curvatures with using its owfiwsre. Spinal Mouse is a validated and reliablel tfor
measuring spinal curvatures in the frontal andt&dgilanes’>” The software is characterized by absence of X-
ray, small dimension, ergonomic design and comfeahibicrosoft Office for the execution of the recomgl.

The measurements were made in a quiet and weliWironment where there was nothing to distractstitgect or
the examiner. The students were asked to stand eynicaily, dividing their weight equally betweerettwo feet as
much as possible. The position was first descrilokeinonstrated and practiced by the examiner fon saadent
before the measurement. The C7-S3 vertebral gpinaésses were determined and marked with a mathiér the

student was standing up straight in the anatongoaltion. The SM was then moved downwards oversftieal

criteria points. The measurements were made eatlye day to prevent positional differences ofgh&ent due to
fatigue, stress, psychological factors, etc.

Statistical analysis:

The data transferred to the computer through theagManalyzed and the angular deviation betweem eertebral
segment pair is provided as an angle. The prevaleficcoliosis among physical therapy students avedyzed
using the Statistical Package for Social Sciengession 20.0 for Windows; SPSS Inc., Chicago, he level of
significance was set at £ 0.05 for all statistical tests. A Chi-square tesis used to determine the relationship
between scoliosis prevalence and increasing thiy $twel.

RESULTS

A total of 152 (92 females, 60 males) physical aipgrstudents were included in the study (Tabld-ajty-eight of
the participants had scoliotic deformity (31.5%%, & them were females and 12 were males, with lemmale
ratio of 3:1. The prevalence of scoliosis was safitslly high among female students (39%), whilevits 20%
among male students. The highest curvature defpmnwais thoracolumbar in 101 students (66.4%), thorac34
students (22.4%) and lumbar in 17 students (1I!®re were 77.6% right sided curve and 22.4% idédscurve.
With regard to the correlation of scoliosis prevale and level of study in physical therapy, Chisseu
demonstrated a significant association between lefvetudy and the scoliosis prevalenge=0.011) (Table 2).
However, there was no significant association iHensudents. Results show that, most of the stgdeiih
scoliosis were in level 6 (third year of study)qF2,3).
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DISCUSSION

This is the first study investigating the prevalenaf scoliosis in a population of physical theragiydent at
Majmaah University. In this study, where physidarapy students were dealing with patients in verisettings,
we found a high prevalence of scoliosis; partidylan female students. The results of the currént is in
agreement with other studiés®* The prevalence of scoliosis may be due to jobtedlaisks that are relevant to
physical therapy. Cromie et @l.reported that therapists' job include activitieattcontribute to their injury. These
activities like lifting or transferring patients wtwere heavy and dependent on therapists for #ansdy load body
mechanics and putting their back under straindifitaon, the major contributing factor in the deyainent of their
work-related symptoms may be the inadequate trgimnnjury prevention. In this study, the highpstvalence of
scoliosis was observed in females confirming treilts of studies by Al-Arjani et &; Lee et al'*; Baroni et
al™ in which the authors reported female-male ratio2:d, 4.5:1 and 3.8:1; respectively. This may be tb the
spine of female physical therapist become at higih when lifting or transferring larger patieffisMoreover, this
reflects the lack of awareness about back deformitypeing in a conservative community, where tradles do not
participate in sports®! Therefore, they had a high prevalence of workteelanusculoskeletal disorder.

The findings of current study indicated that leeEktudy was significantly associated with the gx$ prevalence
(p = 0.011) in female students. This can be attribhtitethat the level 6 female students subjecteuigh stress on
their spine. Such level is considered the beginwihglinical practice and dealing with patients.efhwith higher
level of study, the females become have a goodeness about the injury prevention. However, therirghip
demonstrated high percent of scoliosis that magueeto the large number of patients treated orop@ihg more
activities that generate high spinal stresses. @nother hand, no association was found in maldests, which
may contribute to more adaptation to correct pestarroutine life. In addition, the results mayleef that male
students become more concerned about their health.

Table 1: Demographic and anthropometric characteristics of physical therapy students

Groups Male Female
n=67 n=92

Age (years)* 21.25+1.37 21.69+1.24

Height (cm)*  171.85+7.19 156.65 + 6.02

Weight (kg)* 68.22+9.74 52.96 +6.83

BMI (kg/m?)*  22.77 +3.17 21.65+3.13

*Values are expressed as mean +SD.

able 2: The study level distributions of studentswith and without scoliosis and association with scoliosis prevalence

Variable Females (n = 92) Ch|(-Fs;qvuaJalrJ2)test Males (n = 60) Ch|(-Fs;qvuaJalrJ2)test
With scoliosis  Without scoliosis With spinal Without spinal
(n =36) (n =56) deformity (n = 12) deformity (n = 48)
Level of study .

n (%) 0.011 NSt
Level 4 4 (11.1) 4(7.1) 2 (16.7) 5 (10.4)
Level 5 4(11.1) 0(0) 0(0) 4(8.3)
Level 6 12 (33.3) 28 (50.0) 4 (33.3) 11 (22.9)
Level 7 8(22.2) 8 (14.3) 2 (16.7) 15 (31.3)
Level 8 0(0) 8(14.3) 1(8.3) 9 (18.8)

Internship 8(22.2) 8 (14.3) 3 (25) 12 (25)

*Significant, p < 0.05.
TNS: not significant

Fig. 1.: Spinal mouth apparatus
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Fig. 2.: Study level distribution of female students with and without scoliosis
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Fig. 3.: Study level distribution of male students with and without scoliosis

CONCLUSION

Female physical therapy students at Majmaah Urityergere found to be a high-risk group for job-teld spinal
deformity, especially scoliosis (39%). Furthermagender, the physical demands of physical therapgtice and
inadequate training in injury prevention were fouade risk factors for occupational spinal defdyngscoliosis).
Therefore, training program should be admittedrgsical therapy students before the beginningiafaal practice
aiming to decrease the spinal stresses and backnigés.
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