O

dlska

NR 4/2021 (21) KWARTALNIK ISSN 1642-0136

fizjotera

POLISH JOURNAL OF PHYSIOTHERAPY

OFICJALNE PISMO POLSKIEGO TOWARZYSTWA FIZJOTERAPII

THE OFFICIAL JOURNAL OF THE POLISH SOCIETY OF PHYSIOTHERAPY

Zespol wad wrodzonych - situs
inversus, atrezja przelyku
A congenital

malformation syndrome -
situs

versus, esophageal

efektow Super Indukcyjnej Stymulacyi ‘: joterApIg APPSR S-CoV-2
tion of the effects of Super Inductive Stimiilation in physiotherapy after SARS-CoV-2

AN (0)\

www.fizjoterapiapolska.pl
www.djstudio.shop.pl
prenumerata@fizjoterapiapolska.pl




mindray

healthcare within reach

ULTRASONOGRAFIN
W FIZ2JOTERAPII

Mindray Medical Poland Sp. z 0. o.
ul. Cybernetyki 9, 02-677 Warszawa

+48 22 463 80 80 MindrayPoland
info-pl@mindray.com mindray.com/pl



Zawod
| Fizjoterapeuty

dobrze
chroniony

Poczuj sie bezpiecznie

INTER Fizjoterapeuci

Dedykowany Pakiet Ubezpieczen

Zaufaj rozwigzaniom sprawdzonym w branzy medycznej.
Wykup dedykowany pakiet ubezpieczen INTER Fizjoterapeuci, ktory zapewni Ci:

— ochrone finansowa na wypadek roszczen pacjentow — odszkedowanie w przypadku fizycznej agresji pacjenta

~NOWE UBEZPIECZENIE OBOWIAZKOWE OC — ochroneg finansowa zwiazana z naruszeniem praw pacjenta

— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowanie w przypadky nieszczesiivego wypadky

— profesjonalng pornoc radcow prawnych | zwrot kosztow
obstugi prawne;

Nasza oferta byta konsultowana ze stowarzyszeniami zrzeszajgcymi fizjoterapeutow tak, aby najsku-
teczniej chronic i wspiera¢ Ciebie oraz Twoich pacjentow.

P Skontaktuj sig ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska 5.A.

Al Jerozolimskie 142 B O
02-305 Warszawa E | ! | Ii l

www.interpolska.pl UBEZPIECZENIA




PROFESJONALNE URZADZENIA DIAGNOSTYCZNE | TRENINGOWE

I I -: J(OﬂSUltlng KOMPLEKSOWE WYPOSAZENIE SPRZETU DIAGNOSTYCZNEGO DLA

KLUBOW PILKARSKICH, OSRODKOW SPORTOWYCH | REHABILITACYJNYCH

N Swiatowy lider w dziedzinie analizy sktadu ciata
metoda BIA

ZAUFANIE profesjonalistow

Kompleksowa analiza sktadu ciata wykonywana jest
w ckoto 30 sekund, a wyniki przedstawiane s3 na przejrzystym
raporcie. Produkty profesjonalne TANITA wykorzystywane sg
przez osrodki badawcze, centra diagnostyczne, kluby
pitkarskie, placéwki rehabilitacyjne, osoby pracujgce
ze sportowcami réznych dyscyplin na catym swiecie.

Masa Wehkaznik masy Zawartoic Trzewna tkanka Masa Ocena Mineraly  Fodstawawa Wik Cathawita
clata (BMI} thankl tluszczowa  migsniowa  budowy cata kostne przemiana metaboliczny  zawartosé
Huszezows| materii (BMR] wady

Zobacz wiecej na: www.tanitapolska.pl

Zaawansowana technologia diagnostyczna dla '

profesjonalistéow, idealna w pracy z pacjentami MICROGATE
Systemy MICROGCATE umozliwiaja kompleksowe testy zdolhosci
Mmotorycznych i analizy chodu, wspomagdajgc diaghoze, ocene
postepow oraz proces rehabilitacji. Modelowanie programow
rehabilitacyjnych i kontrola procesu rehabilitacji sa utatwione dzieki

obiektywne] ocenie sposcbu ruchu, wykrywaniu problematycznych
obszardw, ocenie biomechanicznych brakéw oraz ocenie asymetrii.
Parametry pomiarowe:

® fazy chodu lub biegu ® dtugosé kroku @ predkosé i przyspieszenie

® rownowaga i symetria ruchu @ wideo Full HD

.. I wiele innych w zaleznosci od przeprowadzonych testéw.
W potaczeniu z systemem urzagdzeniem GYKO, mamy mozliwosc
oceny stabilnosci dynamicznej tutowia podczas chodu/biegu. analize
skoku, analize stabilnosci posturalnej, analize w zakresie ruchomosci
stawdw (ROM), oceng sity miesniowej. oraz ewaluacje pacjenta.

Zobacz wiecej na: www.microgatepolska.pl

-» Flywheel Training - trening sitowy i rehabilitacja
)(( EXXENTRIC z uzyciem zmiennej bezwiadnos¢ két zamachowych.

kBox4 pozwala nha wykonywanie skutecznych, standardowych
¢wiczen, a takze zaawansowanych metod treningu ekscentrycznego
i koncentrycznego, umozliwiajac uzyskanie indywidualhych efektdw
- poprawienia ogdlnege stanu zdrowia, wynikéw sportowych,
rehabilitacji, oraz zapobiegania urazom.

Jedna z gtownych zalet treningu z uzyciem kota zamachowego jest
mozliwos¢ skupienia sie na ekscentrycznym przeciazeniu.
Zwiekszenie oporu poprzez skurcz ekscentryczny, jest skuteczna
metoda poprawy sity i stabilnosci - aspektow treningu tak waznych
dla oséb zyjacych z niepetnosprawnoscia.

Seria dostepnych uchwytdw i uprzezy sprawia, ze na jednegj

platformie mamy mozliwos¢ przeprowadzenia treningu dla
wszystkich partii miesni.

Zobacz wiecej na: treningekscentryczny.pl

MEDKONSULTING Tanita Polska - Wytaczny dystrybutor urzadzen Tanita w Polsce
T: +48 518 375 475 | 61 868 58 42 E: kontakt@medkonsulting.pl A: ul, Jana Ludygi-Laskowskiego 21 61-407 Poznan




SN1d SNJ04 1d" W02 paw ey ®adIAIaS 1d" W o2 paw ey @ pawes 1d°Wod" paw ey Mmm

WILSOY 18V /€9 €87 L0G 119} /8 /Y9 L09 ‘€T 7O ¥9 L09 "Woy| ueuzod €79-19
| ‘euzd1uyd9al >owod /8 90 878 |9 S)el € MezIIM "IN
BMOQOpPO3LD | SINISS 98 90 878 L9 191 Zuay euom| 3NV

"(uoI1e1IdEe4 JBIN2SNnWoJInap aAlldadolidold) 4Nd Bhdaosuoy z
31zpo3z m momels Auisaiq yona elelumadez | OINOY LYY 2P nJisuoy azsmoulen

(3-10INOHJLdY  €S-10ONOYLdVY  €dS-10NOYdLdY  I-LOWOY LAV

_I_I

"B)NIDY | |UOtp MODjed MOMEIS ZBJIO BY1SJB3PEBU ‘039MO303S ‘039MOdJeq
‘089MO012501 ‘'08aM0IpPOIQg ‘03aMOUBI0 NMEIS |NdD BPBINIgeyal BUSSZDOMON

ol ONOY LAY INdD NAZS HOANVMOZAJOLOWZ VINIVZOAZOdAM | ZVA3ZddS

131DIMVLSAIZ¥d ANZOYVIAM

ora® JonouitY Aiwini

14" WO AIW TV MMM yo¥zo ) ‘ZNBY DNOM)
IvEOT1D o




mindray

healthcare within reach

ULTRASONOGRAFIN

Mindray Medical Poland Sp. z o. o.
ul. Cybernetyki 9, 02-677 Warszawa

+48 22 463 80 80 MindrayPoland
info-pl@mindray.com mindray.com/pl



' TRAEE
® SHOW 8
®

24.02.2022 PGE NARODOWY, WARSZAWA

JEDYNE TARGI | KONFERENCJA
BRANZY REHABILITACYJNEJ W POLSCE!

www.rehatradeshow.pl

~GE
NARODO WY
J Bl il i ! - ol I
2 2 . i IL‘ T .‘ e g Tl 1 - L n‘-l - .
¢ ' = ¥ ! . .»ﬁ_-_.iii':'-;m——"‘*" TP = i ik b T 1 i
\S‘ | L b o= - !"."*!.! el L " o 1 I | T | - o
g A : = i T i - ¥ I 1] I .
& al il 2 :-',', :I - |h " [ ; | Y i b i
\ I o | I
“ {2 1 SARRESAAESY L.\
| R
3
:%%!«.\.
PATRON MEDIALNY
L
. -
®
< BIZHIES
. .
®

NAJNOWOCZESNIEJSZY, BIZNESOWY PORTAL DLA
BRANZY REHABILITACYJNEJ W POLSCE

ZOSTAN NASZYM PARTNEREM
1 DAJ SIE ZAUWAZYC W BRANZY!



M||C| METRUM CRYOFLEX

Partner Polskiego Zwiazku Narciarskiego

Startuj
Z najlepszymi

Aparatura dla:

= Medycyny sportowej
= Fizjoterapii

= Rehabilitacji

Umodw sie na darmowe
testy aparatow!

METRUM CRYOFLEX - PRODUCENT APARATURY MEDYCZNEJ
www.metrum.com.pl, biuro@metrum.com.pl, +48 22 33 13 750
Z dostarczonych przez nas aparatow korzysta Narodowa Kadra Skoczkow Narciarskich.

SR
SR/



METRUM CRYOFLEX
wspiera kondycje
Narodowej Kadry
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dostarczajgc sprzet do fizjoterapii.
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Dzienri 9 lipca 2020 roku byt dla METRUM
CRYOFLEX wyjatkowy, poniewaz wtasnie
w tym dniu firma zostata partnerem
Polskiego Zwiazku Narciarskiego. Dla
polskiej marki, od ponad 29 lat
produkujacej nowoczesny sprzet do
rehabilitacji i fizjoterapii, byta to duza
nobilitacja, ale tez dodatkowa motywacja
do dalszego rozwoju.

Cata zatoga METRUM CRYOFLEX od
zawsze trzymata kciuki za Narodowa
Kadre Skoczkow Narciarskich, a od lipca
2020 roku moze wspierac ich rowniez
sprzetowo.
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w regeneracji skoczkow po obcigzajgcych
treningach i zawodach, umozliwiajac
szybki powrdt do formy.
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i likwidujac baole.
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Effect of varied biofeedback training
on transverse abdominis muscle thickness
in non-specific low back pain

Wptyw zréznicowanego treningu biofeedback na gruboS$¢ miesnia poprzecznego brzucha
w nieswoistym bolu krzyza

Janani V.'®&F) P. Antony Leo Aseer!(A.C.D.EF) P M. Venkata Sai2(B:L)

Faculty of Physiotherapy, Sri Ramachandra Institute of Higher Education and Research, Porur, Chennai, India
2Department of Radiology, Sri Ramachandra Institute of Higher Education and Research, Porur, Chennai, India

Abstract

Aim. The dynamic stability of the low back region is governed by the core musculature, namely the transverse abdominis
(TrA) and multifidus. Most rehabilitation professionals believe that selective activation training of the TrA can decrease
symptoms in individuals with non-specific low back pain (NSLBP). In this study we have aimed to analyze the effects of
varied biofeedback training of the transverse abdominis muscle on the muscle thickness in LBP individuals.

Materials & Methods. Thirty-four LBP individuals were randomly allotted to varied biofeedback training and core muscle
exercise groups for three weeks. The transverse abdominis muscle thickness at rest and during the abdominal drawing-in
maneuver (ADIM) and the TrA activation ratio were measured as outcomes using ultrasonography.

Results. Varied biofeedback training for three weeks resulted in a significant increase in the thickness (cm) of the
transverse abdominis at rest (0.41 + 0.06) and abdominal drawing-in maneuver (0.54 + 0.05). There was no significant
change in the transverse abdominis contraction ratio between the groups.

Conclusion. Varied biofeedback training of the transverse abdominis was found to be effective in improving the thickness
of the transverse abdominis in the treatment of non-specific lower back pain. This above finding may have positive clinical
implications in individuals with non-specific lower back pain.

Key words:

biofeedback, training, non-specific, low back pain, transverse abdominis thickness, musculoskeletal ultrasonogram

Streszczenie

Cel. Stabilno$¢ dynamiczna dolnej czesci plecéw jest regulowana przez miesnie rdzenia, a mianowicie miesnie poprzeczne
brzucha (TrA) i mie$nie wielodzielne. Wiekszos¢ specjalistow rehabilitacji uwaza, ze trening selektywnej aktywacji TrA
moze zmniejszy¢ objawy u 0séb z niespecyficznym boélem krzyza (NSLBP). W tym badaniu mieliSmy na celu analize
wplywu zréznicowanego treningu biofeedback mies$ni poprzecznych brzucha na grubo$¢ mie$ni u oséb z LBP.

Materiaty i metody. Trzydziesci cztery osoby z LBP zostaty losowo przydzielone do zréznicowanych grup treningu
biofeedback i ¢wiczen mie$ni rdzeniowych na trzy tygodnie. Grubo$¢ poprzecznego mie$nia brzucha w spoczynku

i podczas manewru wciggania brzucha (ADIM) oraz wspoétczynnik aktywacji TrA mierzono za pomocg ultrasonografii.
Wyniki. Zréznicowany trening biofeedback stosowany przez trzy tygodnie skutkowat istotnym zwiekszeniem grubosci
(cm) poprzecznego mie$nia brzucha w spoczynku (0,41 + 0,06) i podczas manewru wciggania brzucha (0,54 + 0,05). Nie
byto istotnej zmiany w skurczu poprzecznego mies$nia brzucha miedzy grupami.

Whniosek. Stwierdzono, ze zr6znicowany trening biofeedback poprzecznego mie$nia brzucha jest skuteczny w poprawie
grubosci poprzecznego mie$nia brzucha w leczeniu nieswoistego bo6lu krzyza. Powyzsze odkrycie moze mieé pozytywne

implikacje kliniczne dla 0s6b z niespecyficznym bélem krzyza.

Stowa kluczowe

biofeedback, trening, niespecyficzne boéle krzyza, grubos$¢ poprzecznego miesnia brzucha, USG mie$niowo-szkieletowe

50 www.fizjoterapiapolska.pl



Introduction

Low back pain (LBP) is the most common musculoskeletal
problem faced by almost all age groups leading to impaired
activities of daily living and disability. According to the World
Health Organization, “Low back pain is defined as pain and
discomfort below the costal margin and above the inferior
gluteal folds, with or without referred leg pain.” The worldwi-
de LBP incidence in adults is 15% and prevalence has been
found to range from 6.2% to 92% with an increase in age and
female preponderance [1, 2]. In the south Indian population,
52.9% of females and 28.4% of males suffer from LBP [3].
Non-specific low back pain (NSLBP) is defined as back pain
not attributed to recognizable known specific pathology, and
most LBP sufferers fall under this category [4]. The use of
motor control exercises has become popular in clinical practi-
ce for the treatment of NSLBP [5, 6]. Further guidelines also
advocate the importance of education and exercise therapy/
physical exercise in NSLBP [7].

The transverse abdominis (TrA) muscle, the primary core stabi-
lizer of the lumbar region, has been observed to exhibit altered
motor control and delayed onset of contraction in NSLBP [8, 9].
Most rehabilitation professionals believe that selective activation
training of the TrA can decrease symptoms [10]. Biofeedback
gives a positive approach to regaining functional outcomes and
pain reduction in NSLBP [11]. A recent study reported impro-
ved results in terms of endurance with biofeedback training to
trunk stabilizers using pressure biofeedback [12].

Pressure biofeedback is a tool used to facilitate muscle re-
education by analyzing detectable movement of the lumbar
spine in association with a deep abdominal contraction in re-
lation to an air-filled reservoir [13]. The abdominal drawing-
in maneuver (ADIM) is the most fundamental method to re-
cruit deep abdominal muscles (TrA) in a stability training
program. The mechanism of ADIM involves an inward move-
ment/sucking of abdomen for a few seconds without holding
the breath. The procedure of performing ADIM using a pres-
sure biofeedback unit served the purpose of increasing the de-
ep abdominal muscle (TrA) activity [14].

A real-time ultrasonogram or rehabilitative ultrasonogram is a
non-invasive tool designed to accurately visualize the abdo-
minal muscle thickness during rest and activity. The transver-
sus abdominis muscle, being the deepest abdominal muscle,
can also be measured using ultrasonography. High inter-rater
reliability was demonstrated in measurement of the thickness
of abdominal muscles using real-time ultrasonography during
ADIM, and this method can be used for both research and cli-
nical practice [15]. The TrA activation ratio was analyzed by
dividing the TrA thickness on performing ADIM by the TrA
thickness at rest. The TrA muscle thickness measured in a
functional position provides the functional activation ratio, si-
gnifying its role during functional tasks [16].

Even though there are various clinical methods of training the
transverse abdominis muscle, the use of pressure biofeedback
in clinical practice is yet to be evaluated, as reported in a sys-
tematic review [17]. The traditional method of recruiting deep
abdominal muscles has been studied widely, but the complete
concept of biofeedback using multiple senses has not yet been

www.fizjoterapiapolska.pl
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studied. Moreover, the high recurrence rate in NSLBP is attri-
buted to improper activation of the TrA and underutilization of
the biofeedback instrument.

The method used in this study to further facilitate the use of the
TrA muscle during the abdominal drawing-in maneuver requ-
ires the use of multiple senses, including vision, auditory and
touch. The basic form of feedback includes visual monitoring
of the pressure gauge, and the visual feedback further facilita-
tes maintaining and regulating the appropriate pressure for ef-
fective TrA contraction. Auditory cues from physiotherapist
form the basis for exercise education and the performance of
therapeutics with skill and precision. The procedure of palpa-
tion to control muscle contraction through tactile cues further
provides feedback for enhanced contraction. Further, previous
studies recommend researching biofeedback training in various
functional positions [18, 19]. Hence this study had the aim of
analyzing the impact of various forms of biofeedback training
on transverse abdominis muscle thickness in the non-specific
low back pain population.

Materials & methods

Study design

A randomized controlled trial with parallel group design was
conducted at the outpatient Physiotherapy department. The
sample size, estimated using comparison of two means from a
previous study (Power —80%, CI —95%), required at least 15
participants per group. The sample size was rounded to thirty-
four, predicting a ten percent loss of participants at follow-up.

Participants

The study recruitment process was started in November 2019
and completed by March 2020, with three weeks of follow-up
assessment for all participants. Thirty-four adults aged 35-48
with a diagnosis of non-specific low back pain without radicu-
lar signs and decreased TrA muscle strength were recruited for
the study. The ADIM maneuver in prone lying and in crook ly-
ing positions was tested and monitored using a pressure biofe-
edback unit for pressure variation and the ability to sustain
contraction for ten seconds. The participants who were not able
to fulfil the above listed exercise parameters were considered
as individuals with weak TrA muscle strength and were inclu-
ded in the study. Individuals with a history of abdominal and
spine surgeries and systemic pathologies of the vertebral co-
lumn were not included in the study. The study was approved
by the Institutional Ethics Committee (REF: CSP/19/SEP/
80/353). The research project was explained verbally to parti-
cipants and informed consent was obtained.

Randomization

Following a basic screening of study participants, baseline me-
asurements were analyzed by a competent physiotherapist.
Using a simple random sampling method, participants were
randomly allocated to either group one, receiving standard care
consisting of core stability training, or group two, receiving
structured care involving varied biofeedback training of the
TrA. A method of allocation concealment was followed using
pre-printed cards. The principal researcher rendered the thera-
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py sessions to both groups and the outcomes at baseline and
after three weeks were analyzed by a competent physiothera-
pist, who was blinded to the group allocation. The procedures
related to randomization and blinding were strictly adhered
to.

Intervention Procedures

Both groups received interventions towards pain relief in the
form of hot packs and physical modalities for pain modula-
tion. Following the initial session, active interventions invo-
lving therapeutic exercises as per group allocation were
rendered for three weeks. Supervised training sessions on al-
ternate days were provided for two weeks, followed by home-
based exercise sessions.

The core stability training group received core muscle activa-
tion exercises in crook lying, side lying and four-point kne-
eling positions. The standard core stability exercises were
performed through an active abdominal drawing-in maneuver
without holding of breath in crook lying posture on a plinth
with both arms crossed over opposite shoulders. The procedu-
re was further progressed to ADIM in bilateral bridge and
unilateral bridge positions with trunk, hip and knee joints ali-
gned in a straight manner. Further, in the side-lying posture,
side planks were performed for both sides, and the drawing-in
maneuver was added as a progressive form.

Co—contraction of transversus abdominis and multifidus are
facilitated through the four-point kneeling posture in neutral
position, with single arm and leg lifts, followed by alternate
arm and leg lifts. These therapeutic exercises are held initially
for five seconds, further progressed to ten seconds and repe-
ated ten times.

The varied biofeedback training group received core muscle
activation exercises using a pressure biofeedback instrument.
The varied forms include visual monitoring of the pressure
gauge on active contraction (ADIM), auditory cues from the
physiotherapist while performing maneuvers, and tactile cues
through palpating the TrA muscle contraction over the infe-
rior-medial portion of the anterior superior iliac spine.

Visual biofeedback training

Participants were positioned in crook lying; the inflatable cuff
for pressure biofeedback was positioned at the third lumbar
vertebral level. A 40 mmHg inflated cuff and dial were made
visible to the participant, and during contraction they were in-
structed to observe the changes on the moving dial. A normal
breathing pattern was encouraged, and breath-holding and
thoracic extension movements were avoided. The active ab-
dominal drawing-in maneuver was performed with an obse-
rvable change (increase or decrease) of 5-10 mmHg
(expected to reduce by 5-10 mmHg) noted. The participants
were instructed to hold the pressure drop and maintain for ten
seconds, and repeat this 10 times [20].

Auditory biofeedback training

During the visual biofeedback training, consistent auditory
stimulus was provided by the therapist while doing the acti-
ve drawing-in maneuver, as auditory stimuli help an indivi-
dual to identify and modify the differences between actual
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movement and intended movement in the motor learning pro-
cess [21]. The auditory cues helped individuals to prevent bre-
ath-holding and compensatory movements while performing
exercises.

Tactile biofeedback training

During tactile biofeedback training, participants were instruc-
ted to place two fingers at the inferior-medial aspect of the an-
terior superior iliac spine. During the active abdominal
drawing-in maneuver, participants felt the swelling fascial ten-
sion denoting TrA muscle contraction and held this for ten se-
conds. The tactile stimulus further facilitated the strength of
contraction and hold duration. The varied biofeedback protocol
was performed in the positions of crook lying, side lying and
prone lying. The session was further progressed in performing
ADIM in functional postures of squatting, sitting, standing,
walking, and squats with a Swiss Ball.

Outcomes

Musculoskeletal ultrasonogram: The participants were po-
sitioned in crook lying posture with knee joints bent to 45
degrees and arms placed in a neutral position in a plinth. A
well-experienced sonologist performed the procedure for
all participants and was blinded to group allotment. The in-
strument (LOGIC P9) with an 8 MHz linear transducer he-
ad was placed in the axial oblique plane in the middle
abdominal region between the border of the 11t costal car-
tilage and the iliac crest and positioned for sonographic as-
sessment. The transducer was placed either along the mid
axillary or anterior axillary line for precise view of the
transverse abdominis muscle thickness at rest and during
the active drawing-in maneuver [22]. The TrA muscle
thickness was measured in centimeters. The transverse ab-
dominis contraction ratio was derived based on the values
measured [23].

Pressure biofeedback unit measurements: The transversus ab-
dominis muscle facilitation was measured using the pressure
biofeedback unit (Chattanooga Stabilizer Pressure Biofeed-
back, CH 153PA 01, Chattanooga / DJO Global Inc., Guildford
Surrey, UK) in the prone lying position. The inflated stabilizer
(70 mmHg) was placed under the abdomen (at the navel) and
participants were instructed to perform ADIM. A decrease of
6—10 mmHg pressure sustained for ten seconds was considered
as effective TrA facilitation [24].

The pressure biofeedback unit inflated to 40 mmHg was placed
at the L, segment to measure the corseting effect of lumbar co-
re muscles in crook lying. Participants were instructed to per-
form ADIM, and a decrease of 5—10 mmHg pressure sustained
for ten seconds was considered as an effective corseting effect
for the lumbar core musculature [20]. Basic instructions of ma-
intaining normal breathing pattern and avoidance of compen-
satory postures were given.

The outcomes were measured at baseline and following three
weeks of training depicted in consort flow diagram (Figure 1).
The obtained data was checked for normality and an indepen-
dent t-test was used to compare between groups using SPSS
software version 23.0. The statistical significance level was set
at p value less than or equal to 0.05.
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ENROLLMENT

'

Assessed for eligibility
(n=34)

Baseline measurement(TrA thickness,

TrA strength, NPRS)
Control group received core Experimental group received
strengthening exercises varied biofeedback training
(n=14) (n=20)
FOLLOW UP
(at 3 weeks)
(TrA thickness, TrA strength, NPRS)
Loss for final measurement Loss for final measurement
(n=0) (n=0)
ANALYSIS
Analysed (n=14) Analysed (n=20)

Table 1. Consort Flow Diagram

Results pleted with no loss to follow up and all participants were eva-
All thirty-four participants were able to progress through all luated at baseline and after three weeks of training. The demo-
forms of therapeutic exercises under supervision in both gro- graphics data and baseline values of outcomes are tabulated in
ups and adhered to home care exercises. The study was com- Table 1.

Table 1. Demographic Details

Control group (n = 14) Experimental group (n = 20)
Characteristics Mean (SD) Mean (SD)
Age (Years) 40 (13.58) 42.3 (15.42)
Transverse abdominis muscle thickness at rest [cm] 0.39 (0.13) 0.32 (1.06)
Transverse abdominis muscle thickness at ADIM [cm] 0.51 (0.16) 0.43 (0.07)
Transverse abdominis contraction Ratio 1.35 (0.20) 1.33 (0.20)
Strength of Transverse abdominis [mm Hg] 69.57 (2.98) 67.3 (2.72)
Strength of corseting effect [mm Hg] 38.71 (3.31) 37.4 (2.34)
Pain severity 5.57 (0.94) 5.8 (1.11)
Duration [months] 13.4 (11.9) 10.9 (6.60)
Gender: n (%) n (%)
Male [n (%)] 0 (0%) 4 (20%)
Female [n (%)] 14 (100%) 16 (80%)

ADIM-Active drawing in manoeuvre; NPRS-Numerical pain rating scale
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Table 2 shows the between-group analysis of control and
experimental groups. The between-group analysis revealed
that varied biofeedback training group exhibited statistically
significant improvements in transverse abdominis muscle
thickness at rest (p = 0.002) and ADIM (p = 0.0006) compa-
red to the standard care (Figure 2). Moreover, the group rece-
iving varied biofeedback training of the transverse abdominis

Table 2. Between group analysis of clinical variables

reported pain severity reduction and improved corseting effect
and transversus abdominis muscle strength which were statisti-
cally significant (p = 0.0001). The change in transverse abdo-
minis contraction ratio between groups showed no significant
differences (p = 0.55). On comparing the pressure biofeedback
values, a mean difference of 6.18 mmHg denoted a clinically
meaningful difference in transverse abdominis muscle strength.

Control Group  Experimental Group  Difference
Characteristics Mean (SD) Mean (SD) Mean

TrA thickness at rest [cm] 0.32 (0.10) 0.41 (0.06) 0.09 0.002*
TrA thickness at ADIM [cm] 0.41 (0.14) 0.54 (0.05) 0.13 0.0006*
TrA contraction ratio 1.29 (0.27) 1.34 (0.21) 0.05 0.55
TrA Strength of contraction [mm Hg] 68.29 (3.67) 62.1(2.13) 6.18 0.0001*
Corsetting effect — Strength of contraction [mm Hg] 36.86 (2.44) 32.6 (1.85) 4.26 0.0001*
Pain severity [NPRS] 4.43 (0.76) 2.6 (0.82) 1.83 0.0001*

TrA: Transverse abdominis; ADIM: Active drawing in maneuver; NPRS: Numerical pain rating scale, Independent t test;

*Significant at p < 0.05

Baseline

At Rest

ADIM

Post-training

Figure 2. Ultrasonic images of Transverse abdominis at two points of measurement
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Three participants in the varied biofeedback training group
had difficulty in performing Swiss ball exercises in standing
posture and performing ADIM during side planks. Following
practice sessions, they were able to cope with the maneuver
with ease and precision. Moreover, five participants had prac-
tical challenges in completing ADIM in the quadripod postu-
re. No participants reported an increase in symptoms during
the training sessions. All images of TrA at rest and ADIM me-
asuring the muscle thickness were obtained for data analysis.

Discussion

The primary aim of the stabilization program is to activate the
core musculature (TrA) with concurrent activation of segmen-
tal stabilizers (multifidus) in regaining neuromuscular control
of the lumbosacral region. The levels of varied biofeedback
training of the transverse abdominis muscle were designed to
improve motor control of the low back region in static and
dynamic tasks. The prevailing view in the literature supports
the use of sonographic imaging of the TrA by measuring the
cross-sectional muscle thickness at rest and in the contracted
state. However, the TrA activation ratio appears to be a relia-
ble measure and was projected to be a significant indicator in
determining spinal stability.

The current research is the first study to report the use of mul-
tiple senses (visual, auditory and tactile) in training the TrA in
functional positions. The pressure biofeedback unit aids in re-
training the muscle activity by providing visual cues on per-
forming the maneuver [13]. The auditory and tactile cues also
improved the activation of TrA and were found to be an effec-
tive method for trunk stabilization. The varied biofeedback
training was found to have a positive impact on TrA muscle
thickness at rest and during the abdominal drawing-in maneu-
ver [25]. The normal TrA contraction ratio in the adult popu-
lation is 1.50, and the current study finding of 1.34 nearly
matches the previous study reports [26]. However, studies de-
picting the age-specific normative values and in specific to
low back pain population are still lacking.

The varied biofeedback training of TrA resulted a change in
mean muscle thickness of 0.10 cm during ADIM as compared
to a study reporting a 0.03 cm change following training [27].
Apart from the change in muscle thickness, the biofeedback
training group reflected better reduction in pain severity with
a mean difference of 3.2 points, which is greater than the re-
ported Minimal Clinical Important Difference (MCID) of two
points for musculoskeletal conditions [28].

The manufacturers of the pressure biofeedback unit (Chatta-
nooga, 2005) claim an accuracy rate of core muscle contrac-
tion of plus or minus 3 mmHg. Studies have reported that a 4
mmHg pressure reduction in transversus abdominis muscle
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activity accounts for a real change in strength of contraction
[29]. The current study values are far better than the proposed
values (corseting effect — 4.26 mmHg & 6.18 mmHg differen-
ce in transverse abdominis muscle strength) following varied
biofeedback training. Hence, the study suggests that pressure
biofeedback usage is a reliable and valid clinical instrument for
assessing deep abdominal muscle function and careful monito-
ring of a lumbar stabilization program [13].

Effective transverse abdominis activation using a pressure bio-
feedback unit is denoted by a drop in pressure of 6-10 mmHg,
while the current study has achieved 7.9 mmHg, denoting im-
proved TrA strength. Similarly, the training also enhanced the
corseting maneuver, with a mean pressure drop of 7.4 mmHg
as against the normal 5-10 mmHg, signifying efficient co-con-
traction of core musculature.

The efficacy of the clinical method using a pressure biofeed-
back unit was proven through analyzing TrA thickness using
musculoskeletal ultrasonography. Further, the current study ad-
vocates the use of the pressure biofeedback unit as a clinical
tool and incorporating multiple senses in functional positions
in a low back rehabilitation program. The limitations of the
study include a relatively small sample size and inadequate fol-
low-up to justify the study outcomes. The exercises were chal-
lenging to the capacity of the participants, as a few of them
could not complete the exercises.

Repeated measures of muscle thickness for a duration of three
months, as well as measurement of the preferential activation
ratio and analyzing the other significant core muscles including
the internal oblique, external oblique and multifidi, are recom-
mended in future study.

Conclusion

In conclusion the selective activation of the transverse abdomi-
nis muscle and corseting effect of core musculature are the com-
mon principles incorporated in a stability training program. The
results of the current study indicate that the varied biofeedback
training demonstrated significant improvements in transverse
abdominis muscle thickness, reduction in pain severity and im-
proved core muscle strength in non-specific low back pain parti-
cipants. The clinical utility of the pressure biofeedback unit in
recruiting core musculature was also found to be evident. The
study further advocates the use of multiple senses and training in
functional positions for better clinical outcomes.

Adres do korespondencii / Corresponding author

P. Antony Leo Aseer

E-mail: viceprincipal.physiotherapy@sriramachandra.edu.in

Pismiennictwo/ References

1. Meucci RD, Fassa AG, Faria NM. Prevalence of chronic low back pain: systematic review. Rev Saude Publica. 2015 Oct 20;49:73.

2. WuA, Dong W, Liu S, Cheung JP, Kwan KY, Zeng X, Zhang K, Sun Z, Wang X, Cheung KM, Zhou M. The prevalence and years lived with disability
caused by low back pain in China, 1990 to 2016: findings from the global burden of disease study 2016. Pain. 2019 Jan;160(1):237.

3. Mathew AC, Safar RS, Anithadevi TS, Banu MS, Shankar SL, Rai BK, Chacko TV. The prevalence and correlates of low back pain in adults: A cross

sectional study from Southern India. Int J Med Public Health. 2013;3(4).

www.fizjoterapiapolska.pl

55



s fizjoterapia polska

4. Burton AK, Balagué F, Cardon G, Eriksen HR, Henrotin Y, Lahad A, Leclerc A, Miiller G, Van Der Beek AJ, COST B13 Working Group on Guidelines
for Prevention in Low Back Pain. European guidelines for prevention in low back pain: November 2004. Eur Spine J. 2006 Mar;15(Suppl 2):5136.

5. Macedo LG, Latimer J, Maher CG, Hodges PW, Nicholas M, Tonkin L, McAuley JH, Stafford R. Motor control or graded activity exercises for chronic
low back pain? A randomised controlled trial. BMC Musculoskeletal disorders. 2008 Dec 1;9(1):65.

6. Ferreira ML, Ferreira PH, Latimer J, Herbert RD, Hodges PW, Jennings MD, Maher CG, Refshauge KM. Comparison of general exercise, motor
control exercise and spinal manipulative therapy for chronic low back pain: a randomized trial. Pain. 2007 Sep 1;131(1-2):31-7.

7. Shipton EA. Physical therapy approaches in the treatment of low back pain. Pain Ther. 2018 Dec 1;7(2):127-37.

8.Hodges PW, Richardson CA. Transversus abdominis and the superficial abdominal muscles are controlled independently in a postural task. Neurosci
Lett. 1999 Apr 16;265(2):91-4.

9. Hodges P, Richardson C, Jull G. Evaluation of the relationship between laboratory and clinical tests of transversus abdominis function. Physiother Res
Int. 1996 Mar;1(1):30-40.

10. Henry SM, Teyhen DS. Ultrasound imaging as a feedback tool in the rehabilitation of trunk muscle dysfunction for people with low back pain. J Orthop
Sports Phys Ther. 2007 Oct;37(10):627-34.

11. Schenck C, Kesar TM. Effects of unilateral real-time biofeedback on propulsive forces during gait. J Neuroeng Rehabil. 2017 Dec 1;14(1):52.

12. Ahmed H, Igbal A, Abu Shaphe M. Comparison of Trunk Stabilization Exercises Using a Gym Ball and Conventional Back Care Exercises for Patients
With Chronic Lower Back Pain. Middle East J Rehabil Health. 2016 Apr 1;3(2).

13. Caims MC, Harrison K, Wright C. Pressure biofeedback: a useful tool in the quantification of abdominal muscular dysfunction?. Physiotherapy. 2000
Mar 1;86(3):127-38.

14. Crasto CF, Montes AM, Carvalho P, Carral JM. Pressure biofeedback unit to assess and train lumbopelvic stability in supine individuals with chronic
low back pain. J Phys Ther Sci. 2019;31(10):755-9.

15. Teyhen DS, Miltenberger CE, Deiters HM, Del Toro YM, Pulliam JN, Childs JD, Boyles RE, Flynn TW. The use of ultrasound imaging of the abdominal
drawing-in maneuver in subjects with low back pain. J Orthop Sports Phys Ther. 2005 Jun;35(6):346-55.

16. Mangum LC, Henderson K, Murray KP, Saliba SA. Ultrasound assessment of the transverse abdominis during functional movement. J Ultrasound
Med. 2018 May;37(5):1225-31.

17. de Paula Lima PO, de Oliveira RR, Costa LO, Laurentino GE. Measurement properties of the pressure biofeedback unit in the evaluation of
transversus abdominis muscle activity: a systematic review. Physiotherapy. 2011 Jun 1;97(2):100-6.

18. Selkow NM, Eck MR, Rivas S. Transversus abdominis activation and timing improves following core stability training: a randomized trial. Int J Sports
Phys Ther. 2017 Dec;12(7):1048.

19. Saliba SA, Croy T, Guthrie R, Grooms D, Weltman A, Grindstaff TL. Differences in transverse abdominis activation with stable and unstable bridging
exercises in individuals with low back pain. N Am J Sports Phys Ther. 2010 Jun;5(2):63.

20. Jull G, Richardson C, Toppenberg R, Comerford M, Bui B. Towards a measurement of active muscle control for lumbar stabilisation. Aust J
Physiother. 1993 Jan 1;39(3):187-93.

21. Jung KS, Bang H, In TS, Cho HY. Gait training with auditory feedback improves trunk control, muscle activation and dynamic balance in patients with
hemiparetic stroke: A randomized controlled pilot study. J Back Musculoskelet Rehabil. 2020 Jan 1;33(1):1-6.

22. Hodges PW, Pengel LH, Herbert RD, Gandevia SC. Measurement of muscle contraction with ultrasound imaging. Muscle Nerve Suppl. 2003
Jun;27(6):682-92.

23.Pulkovski N, Mannion AF, Caporaso F, Toma V, Gubler D, Helbling D, Sprott H. Ultrasound assessment of transversus abdominis muscle contraction
ratio during abdominal hollowing: a useful tool to distinguish between patients with chronic low back pain and healthy controls?. Eur Spine J. 2012 Aug
1;21(6):750-9.

24. Park DJ, Lee SK. What is a suitable pressure for the abdominal drawing-in maneuver in the supine position using a pressure biofeedback unit?. J
Phys Ther Sci. 2013 May 25;25(5):527-30.

25. Leonard JH, Paungmali A, Sitilertpisan P, Pirunsan U, Uthaikhup S. Changes in Transversus Abdominis Muscle Thickness after Lumbo-Pelvic Core
Stabilization Training among Chronic Low Back Pain Individuals. Clin Ter. 2015;166(5):€312-6.

26. Pulkovski N, Mannion AF, Caporaso F, Sprott H. Transversus abdominis contraction ratio during abdominal hollowing: a valid tool to identify patients
with chronic low back pain: 23. Spine Journal Meeting Abstracts; 2010 Oct 1; p. 23.

27. Park SD, Yu SH. The effects of abdominal draw-in maneuver and core exercise on abdominal muscle thickness and Oswestry disability index in
subjects with chronic low back pain. J Exerc Rehabil. 2013 Apr;9(2):286.

28. Farrar JT, Young Jr JP, LaMoreaux L, Werth JL, Poole RM. Clinical importance of changes in chronic pain intensity measured on an 11-point
numerical pain rating scale. Pain. 2001 Nov 1;94(2):149-58.

29. Hodges PW, Richardson CA. Inefficient muscular stabilization of the lumbar spine associated with low back pain: a motor control evaluation of
transversus abdominis. Spine. 1996 Nov 15;21(22):2640-50.

56 www.fizjoterapiapolska.pl



