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ABSTRACT

Scoliosis is a lateral curvature of the spine ahdsia common cause of back pain especially myaifgin.
Cognitive functional therapy is a novel challeng@sn-related behaviors in a cognitively integratédnctionally
manner. To study the effect of cognitive functighafapy in treatment of back pain due to postsraliosis. Thirty
Egyptian female patients were assigned randomlip itwo equal groups. Patients in the control graegeived
traditional therapeutic exercises (myofacial releastretching and strengthening exercises of thek bauscles),
while patients in the experimental group receivhd same program of control group in addition to witige
functional therapy. Each group received the progrimee sessions/week for six weeks. The severipaiof
functional disability, cobb's angle, and lumbar genof motion (flexion, extension, side bendingaovex side of
scoliosis) were measured before and after 6 weékseatment The statistical analysis revealed that there were
there were significant reductions in pain level d@ndctional disability and significant increase ROM of trunk
flexion and trunk extension and side bending betviexh groups (p < 0.05) in favor to study gro@mnclusion:
Supplementation of cognitive functional therapyharapeutic exercise with myofacial release progidelditional
benefits with respect to pain, function disabiliyd lumbar range of motion (flexion, extensiord afde bending)
in patients with back pain due to postural scobasiter six weeks of treatment.

Key words: cognitive functional therapy, postural scoliosiack pain, myofacial release.

INTRODUCTION

Back pain is a common complaint seen in pain difi]. Trigger points are common cause of back pain and
scoliosis is a common cause of this back pain.i&sielis considered to be a condition of an impurteealthcare
problem [2]. Scoliosis is simply defined as a latecurvature of the spine, often coupled with aatiohal
component [3] Clinically, there are two major types, structuradanon structural [4]Epidemiologic studies
estimate that 1% to 3% of at risk population wilve some degree of curvature.[BRin from scoliosis affecting
both physical and psychological functioning witrcdegasing the quality of life in the long term [3]

Pain is a part of the body's defense system.dgers mental and physical behavior to end the phaéXperience.
Also, it is an important part of the survival ofrhans despite its unpleasantness [6]reatment of any condition
complains of pain should consider both treatmenplofsical and behavioral or cognitive state of paient.
Clinical observations indicated that diseases quries of similar severity could cause a wide rargepain
experience. This variability is consequence to difeerences in the central psychological procesgicagnitive
state) of the peripherally generated pain datal fi.researches in scoliosis and pain interventierfacused only
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on physiologic not cognitive part by reducing thewe to have the spine to be straight as possibileatment of
fascia on the bone, as the osseous structure stagtly responding to stress, an imbalanced fixgdfascial
structure has an impact on pain and scoliosis [G]his effect is enhanced when adding myofacilase to the
physical therapy program [9]

The balance in using of the musculoskeletal systdmoughout movement is the ideal common used
physiotherapeutic exercises for the patient witbligsis [8]. Strenuous activity and exercise isitcaindicated in
the initial phase of treating Myofascial pain syode (MPS) [10] Myofascial trigger points (TPs) are clinically
defined by their motor and sensory characterisiosh as the abnormal joint mechanics in the poesefimuscle
imbalance, as in case of scoliosis. This procegsaffacts the intrafusal fibers and impede the radriunction of a
muscle spindle by resetting its sensitivity at leiglevel tension so could decrease the pain frastiosis [11].

Myofascial release (MFR) is a therapeutic treatmanthe biological part of the pain; it adds morféeet of
reducing pain with stretching and strengthens ésesc Myofascial release uses gentle pressure tegtdtsng to
facilitate the release of fascial restrictions @by accidents, injury, stress, repetitive usd,teseumatic or surgical
scarring [12] The TPs pressure release is based on the techofiggeEhemic compression and can provide effective
pain relief especially with stretching exercisekeTlinician uses palpatory pressure on each mgiafasP, until a
state of tension relief is reached and, thus, inaiets the TP so enhance stretch response to dequain [13]

Most of the rehabilitation of any pain conditionedonot cover all dimensions of pain .The experievfcpain is
comprised of several dimensions, such as pain sitierunpleasantness, fear, and anxiety. The pafsdraracter
and the psychological factors independently affdicthese dimensions. Previous studies have shbatcbgnitive
behavior is associated with an exaggeration in pairteption. The results of these studies confirenrteed for
differentiating in the assessment and treatmenpaifi between the physiological parts of pain thanmonly
rehabilitated and the psychological part that comimonissed in the rehabilitation [L4The psychological part of
pain could be managed by cognitive functional thgréCFT). This approach focuses on changing the patient
concept, enhancing mindfulness of the control @irttbody during pain provocative functional tasksducing
excessive trunk muscle activity and changing bedrawvielated to pain provocative movements and pes{d5].

The cognitive functional therapy has been testeinfia bio-psycho-social perspective to be more tiiely
management of pain. Pain behaviors (pain commuwé&and avoidant behaviors) and movement behavioesite
a vicious cycle of pain sensitisation and reinfogcdisability. Changes in immune and neuro-endecfimction
linked to altered stress responsiveness coupldd adgtivation of the pain neuro-matrix in the braiay result in
tissue hyperalgesia as TPS and altered neuro-nansegiponses [16]

Cognitive functional therapy helps people to idfgrabnormal patterns of posture and focusing canging it so it
enhances the effect of traditional rehabilitatidrpain. Also, it replaces abnormal thoughts withrenoonstructive
ways of thinking. So if someone is saying, “I'llvex get better,” a therapist might try to stop stataphizing the
situation and take a more day by day approach.léVe of body control and awareness (body percaptias well
as their ability to relax their trunk muscles amimalize pain provocative postural and movementbigs are the
main target of cognitive functional therapy and has effect on pain management [18o, the aim of the study
was designed to examine the effect of adding CFihéoapeutic exercises with myofacial release éatment of
postural scoliotic back pain

MATERIALS AND METHODS

This study was conducted in the out clinic of Facof Physical Therapy, Cairo Universityhirty four Egyptian
female patients diagnosed clinically with non stmual scoliosis (cobb's angle ranged between f5-8@re
involved in this study. All the patients involved this study were with back pain (myofascial paymdsome,
according to the location of trigger points forledst three back muscles). The patients compladtsm with back
pain which aggravated with back activities and Gashaped curve at thoracic region. Each subjectinfasmed of
the protocol for this study and was allowed to gskstions or exit the study at any time. All thdiggas were
examined for eligibility in the studfFigure: 1).
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Assessed for eligibility
(n=34)
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Received Allocated to intervention (n=15) Received Allocated to intervention (n=15)
Did not Received Allocated to intervention (n=15) Did not Received Allocated to intervention (n=15)

' }

Discontinued intervention (n=0) Discontinued intervention (n=0)

1 i

Analyzed (n=15) Analyzed (n=15)

Fig. 1: Participant flow diagram

Any patients with history of previous back surgestructural idiopathic scoliosis, leg length dig@ecy and no
other disorders in the vertebral column (disc rséal, fracture) were excluded from this study. €kperiment
continued with 30 female patients, their age rarfga®s 18 to 25 years. Patients were assigned ralydtmreither
group control or experimental by a blinded and petelent research assistant who opens sealed eeseiogt
contained a computer generated randomization €odtrol group (n = 15) patients received therajeeikiercises
(stretching and strengthening exercises of the )backl myofacial release while experimental group=(1i5)
patients received the same program of control gmw@aldition to cognitive functional therapy. Eagoup received
the program three sessions/week for six weeks.

Instrumentations:

A- Instrumentations used for evaluation:

Patients were assessed just before and just afetréatment sessions. The assessment proceduhaedeiah the
following items.

1- Pain intensity assessment:

Pain assessed by (Visual analog scale (VAS). VAGdssale that allows continuous data analysis aed a 10 cm
line with 0 (no pain) and 10 (worst pain) on thaestend. Patients were asked to place a mark atlengine to
denote their level of pain. The reliability of th&S for disability is moderate to good. A strongmatation of the
VAS for pain measurement was concludedlopnstra et al.[18]

2- Functional disability:

Functional disability of each patient was assessedswestery disability questionnaire. It is a dalnd reliable tool
[19]. It is consists of 10 multiple choice quersadfor back pain, patient select one sentence osixahat best
describe his pain, Higher scores indicated greiat pa

» Scores (0-20%) Minimal disability

» Scores (20%-40%) Moderate disability

» Scores (40%-60%) Severe disability

» Scores (60%-80%) Crippled patient

e Scores (80%-100%) patients are conftoduked
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3- ROM assessment:

Modified-modified Schober test was used to asse€&MRof lumbar flexion and extension. The MMST
demonstrated excellent reliability (inter: 1ICC=0,95%CI 0.83-0.96; intra: 1ICC=0.95; 95% CI 0.89:0.%nd
moderate validity (r=0.67; 95% CI 0.44-0.84) [20].

a- Assessment of lumbar flexion and extension:

From the standing position with the back of theigudtin front of physiotherapist, who draw a lineetween two
posterior iliac spine and mark was drawn above lihis by 15 cm. Then from standing position theiqrat was
asked to touch the floor with the tip of the fingerd the therapist drawn another mark above ablgtereen two
posterior iliac spine by 15 cm. The difference istahce between the original marks from standingjtipm to the
other mark from flexed position was taken. The sgmecedure of measurement was performed for lumber
extension [20]. The average of the three trialstfigr difference of the distance between two marés taken for
both flexion and extension of the lumbar range ofion assessment.

b- Lateral flexion to the convex side of scoliosis:

Fingertip-to-floor distance test (FFD) was usedn@asure lateral flexion that measured the disténoce the tip of
the index finger to the floor at maximal comfor@abateral flexion. FFD has high levels of intraerateliability
(ICC = 0.84-0.86) and concurrent validity (r=0.849). So it is reproducible and a valid measurtatafral flexion
range of motionPatients stood barefoot with hip and feet distaapart, besides the contralateral greater trochanter
and base of fifth metatarsal contact the wall. éraitarm adjacent the wall was abducted and thenetimonfortably
flexed so the patient did not push away from thé. Wéen, the patient was instructed' tmove your fingers down
the outside of your leg as far as possible whilénta@ning to look straight aheadThe patient maintained touch the
wall with both feet flat on the floor at all timehen, the distance from the tip of the index fintgethe floor was
measured by the tape. The patient flexed the ttatgtally without flexion or extension of trunk aip. This test
was performed for three consecutive times and thamvalue for each side was considered as thalldtexion
range of motion.

4- Measurement of cobb’s angle

loaded x-ray was measured from standing positigke the view from the occipute to the sacrum temeine the
location and severity of curvand the angle was obtained by drawing lines pelipatar to the transverse axes of
the upper and lower end vertebrae and these linssnersect to get the cobb’s angle [13].

Treatment procedure:

1- The control group (A):

Each patient received the therapeutic exercisesnayafacial release: three sessions per week foressive six
weeks [21]

1- To stretch tight structures on the concave side dhe curve by stretching exercises :
Each stretched poison maintained for 30 secondstepeated 3 times per session

First, patient from side lying poison on the congée and hanging arm over head to stretch considee Or from
prone poison; the patient tried to lean side wagnash as could away from the concave side of tireesgs tried to
touch opposite knee. Second, Patient from stangdoigon, with feet 6 inches from the wall. Strettle tarms
overhead, keeping hands on the wall and heelsefidbr or hang by the hands from stall bars st fese off the
floor.

2- To Strengthen Back and Trunk Musculature on theConvex Side of the Curve

1-Patient side-lying on the concave side of theeur

a. The therapist stabilized the patient at the iliegst

b- With lower arm across the chest, the patient dedtate the trunk, lift up the head and shouldlateral trunk
bending), and slide the top arm down to the knee.

2-Patient side-lying
Progress the difficulty of the above-mentioned eiser by having the patient clasped hands behinchéael and
then laterally flexed the trunk against gravity eTéxercise was lasting for 6 to 10 second for petigons.

3- Myofacial release (MFR):

First of all, detect the trigger points by palpgtataut band within the muscle belly at the corcside, which will
be tender and will refer pain to characteristidoeg. The muscles which were released in the catycside are:
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lliocostalis thoracis, iliocostalis lumborum, quads lumborum, iliopsoas and rectus abdominis.[11]
The steps of myofasical release:

a- Progressive pressure technique:

By using the thumb or four fingers and applyingtained gentle pressure for 90 Sec. to 120 Sec.ngawnward
toward the center of the trigger point (TP) .Onissue resistance was felt, stopping and waiting vesistance
dissipates (melting away) and this cycle was regzbsgveral times.

b- Myofascial stretching exercise (MFS):

For effective trigger point therapy, it should ajwabe followed by myofascial stretching exercisesnaintain the
degree of relaxation and bring the muscle to anremically correct state. The stretch should be ebow in rate
and exceeds 30 seconds. Deep relaxation was vepgrtiamt for effectiveness of the technique throulgep
breathing.

2- The experimental group (B):

This group received the same program of rehabditahs control group but CFT in form of body awaes and
pain intensity was added. The patients were insdtuafter each therapeutic exercises and MFS t€FD. CFT

was in form of awareness of intensity of pain andliotic posture before program of training armal focus on
sense that pain will be decreased after trainin progressive pressure technique on TP and toeagfgiutting the
spine in correct posture as possible after perfiogrsirengthen and stretching exercises and aspoMFS exercise
S0 cognitive concentration of posture of spine teeind after treatment and also cognitive conctotrand good
prediction of changing of the pain intensity afteratment are the key of CFT to have a psychomefféct on low
back pain of postural scoliosis patients .

Statistical analysis

All statistical measures were performed through $hatistical Package for Social Studies (SPSS mer$B for

windows). Prior to final analysis, data were scegefor normality assumption, and presence of ex@recores. This
exploration was done as a pre-requisite for panamealculation of the analysis of difference anuhlgsis of

relationship measures. To determine similarity leetwthe groups at base line, subject age, heigtitbhady weight
were compared using independent t tests.

The current test involved two independent variabldge first one was the ttested group; betweenestbjfactor
which had two levels (control group received tradial therapeutic exercises (myofacial releasetadting and
strengthening exercises of the back muscles) apdramental group received the same program of obgtoup in
addition to cognitive functional therapy). The set@mne was the (measuring periods); within sulfator which
had two levels (pre and post). In addition, thit favolved seven tested dependent variapéas level, Functional
disability, ROM of trunk flexion, extension, bergito convex side, and cobb's anghecordingly, 2x2 Mixed
design MANOVA was used to compare the tested vergabf interest at different tested groups and onéag
periods. The MANOVAs were conducted with the initipha level set at 0.05.

RESULTS

Baseline and demographic data

There were no statistically significant differen¢Bs0.05) between subjects in both groups concernieg agight,
and height (Table 1). There were also no statificgignificant differences between groups for amytcome
variables at baseline (pre-intervention)

pain level, Functional disability, ROM of trunkxien, extension, side bending to convex side abt's@angle
Statistical analysis using mixed design MANOVA amrald thirty patients assigned into two equal groups
revealed that there were significant within subgféect (F = 91.428, p = 0.0001), between subjéete(F = 0.779,
p = 0.01), and treatment*time effect (F= 1.274, @.6001). Table (2) present descriptive statistiegn + SD) of all
detective variables. While, table (3) representdtiple pairwise comparison tests (Post hoc tests) the all
dependent variables. In the same context, the pheiftiairwise comparison tests revealed that there wignificant
decreases (p <0.05) in pain level, functional diggb bending to convex sid@ the post treatment condition
compared with the pre treatment one in both gramssignificant increase (p <0.05) in ROM of trifteékion and
trunk extension in the post treatment condition parad with the pre treatment one in both groupsilé\there was
no significant difference (p >0.05) of cobb's anigléhe post treatment condition compared with pihe treatment
one in both groups.

18



Hamada Ahmed Hamadaet al Int J Med Res Health Sci. 2016, 5(12):14-22

Regarding between subject effects multiple pairveismparisons revealed that there were significadtiction in
pain level, functional disability, andending to convex sidend significant increase in ROM of trunk flexiondan
trunk extension between both groups (p < 0.05auof to study group. While there was no significdifference of
cobb's angle in both groups (p >0.05).

Table: 1. Descriptive statistics and unpaired t-tes for the mean age, body mass, and height of thatents
with low back pain for both groups.

Age (years)| Body mass (kg] Height (cm

Control group 25.4+4.8 75.3+7.8 166.7+4.3

Study group 26.516.6 73.445.96 167.7+6.84
t-value -1.38 1.05 -0.476
p-value 0.179 0.303 0.639

Table: 2. Descriptive statistics of the all dependéwariables in patients with low back pain at bothgroups.

. Control group Study group
Dependent variables Pre treatment | Post treatment| Pre treatment| Post tratment
Pain level’ 6.46+1.30 5.73+1.38 5.80+1.56 1.21+0.86
Function disability 30.73+8.3 26.60+7.03 28.73+8.59 8.84+3.38
Trunk flexion 7.73+£3.53 9+2.80 5.40+3.94 13.4+2.35
Trunk extension 5.73+1.94 6.26+1.57 5.86+2.03 8.66+2.05
Bending to convex side| 40.26%4.21 41.46+4.18 37.66%5.09 41.13+4.59
Cobb's angle 19+4.22 18+4 17.8+3.94 16.7+2.84
Table: 3. Multiple pairwise comparison tests (Poshoc tests) for the all dependent variables in patigs with low back pain at both
groups.
Within groups (Pre Vs. Post)
p-value Pain level | Function disability | Trunk flexion | Trunk extension | Bending to convex sid | Cobb's angle
Control group 0.006* 0.002* 0.008* 0.015* 0.018* 0.42
Study group 0.001* 0.001* 0.001* 0.001* 0.001* 0.42
Between groups (Control group Vs. Study group)
p-value Pain level | Function disability | Trunk flexion | Trunk extension | Bending to convex side | Cobb's angle
Pre treatment 0.14 0.49 0.60 0.83 0.07 0.42
Post treatment |  0.001* 0.001* 0.001* 0.001* 0.018* 0.42

*Significant at the alpha level (p < 0.05).

DISCUSSION

Non structural postural scoliosis is one of the mesnmon causes of inappropriate back functionpaid. Manual
therapy (Myofascial release) and therapeutic egescreported to be effective in the treatment @khaain in
patients with postural scoliosis. Cognitive tragiis a new approach to manage pain .This studycemaducted to
examine the effect of adding CFT or the effect dfling psychological approaches of pain to the @ogof
management of back pain due to postural scoligglsta impact on functional disability and backgarof motion.

All patients in both groups had symptoms of back @& result from scoliotic posture. Scoliosis k&l disability
from back pain during bending, twisting, liftingrgbonged sitting and standing. The back pain alsorease the
functional ability and back range of motion dueptin and muscle spasm and this agree with Jati 223 and
Weinstein et al[5]. That explains why this study was focused on mamage of pain and measured the effect of
decreasing pain on back disability and ROM.

The result of the present study showed signifiedfetict of group A program ( MFR with stretching astdengthen
exercises) on decreasing back pain of posturaiaimbpatients and also significant effect of groBpprogram
(group A program with adding CFT) but the evidergenore significant for group B program . That fesd the
current study confirms that cognitive training t&s impact on management of pain because both parain
physiological and psychological parts should conakring management of pain.

The results showed a significant decrease in baak @t the end of treatment program of group AsTdomes in
agreement with Jacobson et al. [23]; Hinman [24]Bauer [12] and Mense [25] that revealed signifigein relief
due to application of (MFR) and therapeutic ex&sisas part of nocieceptive or physiological partpafn
management. This improvement attributed firstlyre relaxation effect of shortened muscles aftetat. On the
other hand the local stretch after MFR reducesaatid myosin overlap, which reduces, the releaseogious
substances, contractile activity, energy consumptand ischemia-all of which tend to break the geig point
feedback cycle Simons [26]. This is agreed algb Wanten et al. [27]; Hou et §28]; Fryer and Hodgson [29].
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The experience of pain is frequently characterizgdindue physical, psychological, social, and faialnsuffering.
Pain management should be comprehensive, integraivd interdisciplinary. Current approaches remegthe
value of a multidisciplinary treatment frameworlathargets not only nociceptive aspects of painaltad cognitive
and motivational-affective parts. That might explathy group B showed more significant improvememd gain
reduction than group B because of adding cognitiaming to the program. Group B program was caersid as
multidisciplinary treatment that not focused ontyrocieceptive management of back pain by MFR &easgthens
and stretching exercise but also focused on cagnitaining. This is agreed with McCracken and T[3®.

The significant decrease in back pain with moredence in pain reduction in group B than in groupmight
attributed to cognitive functional therapy as iredtly challenges the behaviors in a cognitivelyegnated,
functionally specific and graduated manner. Asrioug B the study focused on changing the posturedgyitively
awareness of it and also cognitively changing thecgption of pain by focusing on good perceptiontadnd
posture after the treatment program. This is agratdtNey et al[31].

A strong cognitive focus during applying CFT maltes persons’ understanding of their back pain jmeeson-
centred manner, with an emphasis on changing nati@damovement or posture and cognitive changingesfse
perception of pain. That leads to interrupt theleiof pain and that explain the improvement ofguds in group B.
Group B in the current study manage both physicligiand psychological manner of back pain not only
physiological manner as in group A that explains thore evidence of the improvement of pain in gr@&ip
compared to group A in the current study. Thisgeead with Moseley et d32]; Asenlof et al[33] who reported
superior outcomes for treating back pain with CF8cduse it targets cognitions, motor behavior andigc
compared with physical therapy.

The result of the current study is contradict withsendelft et al. [34]; Hayden et 5] who reported that
interventions such as manual therapy, exercisepuanaiure, and cognitive behavioral therapy are supterior to
each other. Possible reasons for that contradictigit be due to the difference of the types ohpgatween these
studies and the current study as the authors wookedon specific low back pain. Also that contréidic might
attribute to the absence of a control group for ganson.

The result of the current study showed signifidgantease of back ROM and decrease in its disahiityoth groups
with more evidence for group B. That attributedotin has an impact on back disability and ROM bseaain is
accompanied with muscle spasm and fearing of morese limited ROM and more disability. Decreasirari
pain results in increase back ROM and decreasinl Oeability. That was approved by the result of study as
the improvement was in both groups but the grough8wed the more significant improvement becausadding
cognitive training that leaded to more decreasihgpan and reflex decreasing in muscle spasm s& BR@M
increased more in group B and disability decreaserk also, this is agreed with Davis [36]; Fernanéeal [37];
Shea [38]; Le Bauer et §1.2].

CONCLUSION

On the basis of the present date, it is possibleotelude that supplementation of cognitive funwdiotherapy in
therapeutic exercise with myofacial release praviddditional benefits with respect to pain, functaisability, and
lumbar range of motion (flexion, extension, andesiménding in patients with back pain due to postsecaliosis
after six weeks of treatment.
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