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Introduction
The TrA stabilizes the back and back paintroducere . - .
adversely affects the activation and endurandgansversul abdominal stabilizéazpatele iar
capacity of TrA. TrA is local and deepestlurerea lombarinverseai activareasi rezistena
muscle and abdominal drawing in test bgansvgrsulw gbdomlnal. Transversul e;te un
PBU provides an indirect way of evaluatingnuschi profund iar testul de vacuum abdominal cu
endurance capacity of TrA muscle activity’BU ofei 0 modalitate indiredt de evaluare a
which is often used by clinicians ande€zistenei transversului abdominal, fiind adeseori
researchers. folosit de clinicienisi cercetori.
Aim. This is across-sectional study to investigat&Cop- Este un studiu transversal avand ca scop
the intra-rater and inter-rater reliability ofinvestigarea gradului de incredere al testului de
Abdominal  drawing-in  test (ADIT) in vacuum  abdominal  (ADIT) la indivizii
asymptomatic individual. asimptomatici. o N
Methods. Sixty asymptomatic subjects WereMetodg. Salzem_de subwgca&mptoma’glm au fost
randomly selected for the study. The ADIT wa§electd randomizat pentru acest studiu. ADIT s-a
measured for each subject with PBU by the twB@surat pentru fiecare pacient cu PBU dgeedoi
raters for inter-rater reliability and by one ofth evaluatori pentru gradul de incredere intergrsiup
rater after a gap of seven days for intra-ratéfupi o siptimari s-a efectuat reevaluarea dire
reliability. All the subjects were previously taug Un Singur evaluator pentru tastarea intragrupi To
and compensations were corrected. subiedii au fost Tnvtati anterior manevra corect
Results. The study demonstrated intra-classi COmpensdile corectate. o
correlation coefficient (ICC) with standard errofRezultate. Studiul a demonstrat un coeficient de
of mean (SEM) of 0.944 and 0.69725 for intercOrelaie intra-clag (ICC) cu o eroare standard
rater reliability and 0.910 and 0.85814 for intra{SEM) 0.944si 0.69725 pentru gradul de incredere
rater reliability. A Bland-Altman limit of intergroupsi 0.910si 0.85814 pentru gradul de
agreement has also confirmed that inter-rater afgcredere intragrup. Limita  Bland-Altman  a
intra-rater were within the limits of agreement irffonfirmat & valorile intergroupsi inatragrup sunt

95% of occasions. in gradul de confide# Tn 95% din situgi.
Conclusions.ADIT has high inter-rater and intra- Concluzii. ADIT are un grad mare de incredere
rater reliability in asymptomatic individuals. intergroupsi intragrup la pacieii asimptomatici.
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Introduction

Low back pain is one of the most common health lprab and creates a substantial
personal, community, and financial burden globdlly3] Low back pain was defined as pain
limited to the region between lower margins of'1 and gluteal folds with or without leg pain
(sciatica). [4]Lumbar spine is more mobile than the thoracic spinestability is also a very
important feature of the lumbar spirt@r load transfer stability is required throughthé entire
range of motion and this is provided by the actiystem i.e. muscles. [5].

Bergmark has categorized the trunk muscles intal land global muscle systems based
on their main mechanical roles in stabilization.afomically, the deep muscles of the local
system are capable of making a major contributtepinal stability, being closer to the center
of rotation of the spinal segments and, with theiorter muscle lengths, they are ideal for
controlling intersegmental motion. [6] The smalleitersegmental muscles, such as the
intertransversarii and interspinales, may not pneidate as mechanical stabilizers but have a
proprioceptive role instead. Overlapping multisegtak muscles linking adjacent lumbar
vertebrae and the sacrum, such as the lumbar rduiif have the capacity to, and have been
shown to be efficient in stabilizing the spinal s@mt. [7,8] The TrA has also shown to
contribute to this function of segmental stabil[8}.

These muscles could be dysfunctional in back patrepts. The local muscles may not
be able to maintain prolonged or sustained musmfgraction in order to protect continuously
any unstable spinal segments, which could leaveldiae back pain patient vulnerable to
persistent strain and pain. [9]

Cholewicki & McGill's modelnot only highlighted thprime role of local muscles in
spinal stabilization at high loads, it also pointedthe importance of the local system in
providing spinal support during low-load activitiesquiring only low muscle forces. [10] When
the TrA contracts bilaterally it produces a drawingof the abdominal wall, resulting in an
increased pressure within the abdominal cavity [Abd an increase in tension in the
thoracolumbar fascia. [12[he concept behind the strengthening of local systeto create
stiffness in the spine before load is placed othis controlling mid-range or neutral zone of the
inter-vertebral joints. Control of this mid-rangels decrease shear forces and compression
during movement and spinal loading. When workingperly, the local intrinsic musculature
fires before the actual motion of an extremityronk. Weaknesses of these muscles decrease the
person's ability to control joint neutral positidnring movement or under load and hence can
lead to spinal instability.

Tools have been designed to measure a personiydoit recruitment of the TrA
muscle. It has been divided into clinical test dadoratory test. Clinical test involves the
recruitment by palpation[13] and by PBU. [14] Balgmation test will be subjective so it requires
skill of physiotherapist. Moreover with PBU, objeet measurement can be done.

Laboratory test includes ultrasound imaging messifnom a pressure sensor, EMG and
surface electromyography. [15] Most of the studiest have measured the activity of the deep
abdominal wall muscles used fine-wire electromypgya However, this type of assessment is
invasive, painful, uncomfortable, and expensive @@y present the risk of infection. [16]

Test should be done with teaching the patienfeun point kneeling and then test should
be conducted in prone lying with PBU (Stabilizehatanooga, USA). [17] It is a reliable and
valid clinical instrument for assessing deep abda@nimuscle function, and has been used to
develop a method for the careful monitoring of lanbtabilization. [18,19]

Once the patient has contracted the TrA than emer can be checked by maintaining
the contraction and holding it for 10s upto maximoid0 repetitions[20]. The outcome measure
used isPerformance index (PI) Performance index can be defined as activatioregpressure
level the subject is able to achieve)*number ottegsful repetitions. The outcome measure was
developed by Jull [19] in which endurance of deegvical muscle was measured using PBU.

Hence it is used to measure the endurance of TrA.
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Among all of the reliability studies, two studig21,22] were available evaluating the
reliability in asymptomatic individuals. These seglhave evaluated only intra-rater reliability
and even sample size was small. And among allttieies [21-24] available on asymptomatic
individuals and chronic back pain patients, theyeheeasured only recruitment of TrA and
there is lack of literature measuring the endurafcErA. The systematic review done by Lima
et al. [25] has said that the measurement properties daf R TrA activity are yet to be
answered.

Purpose
The purpose of this study is to test the intrarrated inter-rater reliability of ADITin
asymptomatic individual by using Performance Indsoutcome measure.

Matherial and Methods

In this study, 60 asymptomatic subjects were studsample size was calculated based
on test-retest designs, and agreement betweeattrs.rAccording to that if assumptions kept as
the observed R will be 0.80 or greater with a lodxsided 95% confidence interval i.e. CI=0.10
(i.e., R acceptable 0.70). Therefore 55 subjects are required. Anth &% drop out rate, total
of 59 subjects are required. Thus, total 60 subjeetrre evaluated with no drop outs[26, 27].

Inclusion criteria included: (a) Age: 18 to 25 y&afb) Both males and females; & (c)
Body mass index 24. Exclusion criteria included: (a) History ofdigpain or current back pain;
(b) Pregnancy; (c) Menstruation on the test dag3; Any trauma to lower back; (e) Any
abdominal wall or spinal surgeries; (d) Confirmedicus pathologies; (e) Inability to contract
the abdominal muscles; (f) Pressure reductionsd thkan 3 mmHg; (g) Inability to lie in prone;
& (h) Cardiovascular or respiratory problem.

Figure 1: Pressure Biofeedback Unit Figure 2: SAfgich

The PBU is a reliable and valid clinical instrurhé&r assessing deep abdominal muscle
function, and has been used to develop a methodthfer careful monitoring of lumbar
stabilization[18, 19]It is also utilized in previegtudies for measuring the activation of TrA.

The PBU is a simple pressure transducer consisfimgthree-chamber air-filled pressure
bag, a catheter and a sphygmomanometer gauge.rébgupe bag has 16.7x24 cm in size and
made from non-elastic material. The sphygmomananstale ranges from 0 mmHg to 200
mmHg, with 2 mmHg intervals on the scale. The aacurof the apparatus is described as + 3
mmHg. Movement or change in position causes volehanges in the pressure bag, which is
registered by this device(28). The outcome meassed isPerformance Index (PI)[29].

Performance index can be defined as activatioreggmessure level the subject is able to
achieve)*number of successful repetitions. Succéssépetitionsmeans maintaining the
activation score by 10s hold.
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Procedure

Subjects were selected from the one nursing angtwsiotherapy colleges of Surat city.
According to the inclusion and exclusion critei28, subjects were obtained from each college
by using systematic random sampling.

Figure 3: Raters scoring the Performange Figure 4: Rater scoring the Performancs
Index for Inter-Rater Reliability. Index for Intra-Rater Reliability

1%

Measurements were obtained by the two physioth&tisam order to test the inter-rater
reliability of ADIT. Measurements were taken by #@ne physiotherapist on two different days
with seven days interval for intra-rater relialyfi0]. Both the raters (who were pursuing Master
of Physiotherapy program) had practiced suffickerteéforedoing it on the subjects. All the
subjects were examined through the screening melssigned the written informed consent form.
The study was approved by the Institutional EthiCaimmittee of the SarvajanikCollege of
Physiotherapy.

The process was as follows:

= All the participants received basic information abtine function of TrA, as well as about
the procedure of testing and training the TrA meisabntraction and both raters were
present during the actual test was conducted.

= All subjects were instructed to fast for 2 hour®pto testing (including water), empty
the bladder immediately before the tests and ndope abdominal exercises prior to the
tests[21] well in advance.

= For both inter- and intra- rater scoring, particifgaand raters had adopted the same
clinical, temporal and environmental conditionsatmid external influences or internal
errors during the period of data collection.

= First of all, the subjects were taught in four pdineeling position, standing and sitting
position. Four-point kneeling, sitting and standpmgitions were used in order both to
identify substitution strategies and to start tbarhing of correct TrA contraction from
positions easier than the prone position to be useéke test as in relaxed abdomen the
TrA is more in its lengthened position during thenttaction. After the patient has
learned enough and is able to do than the testwaducted in prone.

= The patient lies prone with the arms by the sidsdnhfully relaxed in the designated
mould so that the neck was straight and relaxet Whieé head in the midline with the
lower limbs positioned with the feet off the plinend the PBU is placed under the
abdomen with the navel in the centre and the dextgk of the pad in line with the right
and left anterior superior iliac spines.

= The pressure pad is inflated to 70 mmHg and allowwestabilize. This pressure has been
identified to be that which inflates the pad suéfitly to detect changes in position of the
abdominal wall but is comfortable and does not predo the abdominal contents.
According to Richardson and Jull [9], this tool wesigned to monitor movement of the



Revista Romaii de Kinetoterapie vol 22/ nr.37/ Mai/ P®

abdominal wall by measuring a change in pressuraglabdominal hollowing. At rest,
small deviations of the indicator on the pressued dill be evident with abdominal
movement during normal respiration, and thus igsential to identify the point about
which the level fluctuates.

= Before the actual data collection was commencethis study, pilot study with ten
subjects was conducted.

= Participants were instructed to breathe mainly gisine abdominal wall and then
inflatable bag was adjusted to 70 mmHg again.

= The patients were instructed to breathe in andamat then without breathing in, to
perform the test with the verbal instruction giv@nthe rater as follows ‘Draw in your
abdominal wall without moving your spine or pelasd hold for 10 s while breathing
normally’.

= Deep inspiration was avoided. And after the conimacvas achieved, patient had breath
normally between the contractions. The ability émtcact the muscle results in pressure
reduction from 4 to 10 mmHg which was recordedHh®ygressure gauge of PBU. [17]

= After one successful completion of one episode oftmaction, participants were
instructed to relax their whole body fully, espdlgiathe abdomen, before each
contraction and sufficient brief period of restswgiven to the subject before the
procedure is repeated up to 10 times to test tdarance of TrA. The amount of holding
time was measured using the stop watch.

= Possible compensation to be avoided were identdgeda) Contraction with visible co-
contraction of other muscles for example: glutepsdriceps, back muscles; (b) Tilting
of pelvis or flexing of spine; (c) Pressure redoctiof 0 mmHg; & (d) Increase in
pressure from baseline.

The above procedure was developed by Richardsah [9] The test was terminated when
the subjects were not able to contract further iatise subjects experienced fatigue during the
succeeding contractions and that score was recdnyglétuk raters. The data was calculated using
the performance index [29] (activation score*numbkesuccessful repetition). Activation score
is the amount of pressure level the subject is abkchieve. For each of the pressure level the
subjects achieved, 10 s hold was to be maintaioethé successful repetition. Both the raters
recorded the score on the scoring sheet. Both srategre prohibited from exchanging
information to remain blinded to the score takerebgh other. This procedure was followed for
inter-rater reliability.

The subjects were not told the scores that theieaetl during first test so as avoid bias on
the results of performance level of the subjeats, the procedure was repeated after seven days
and data thus obtained was used to calculate foa-iater reliability. The same testing
procedure and equipment was used for all the stghjec

Results
In this study, total 60 asymptomatic subjects (fisreb7 and males=3) were studied.
Table 1 shows the demographic data of all the stdhje

Table 1: Demographic data of subjects

Subjects Mean SD
Age (years) 20.40 1.669
Height (meters) 1.53 0.068
Weight (kg) 49.77 5.973

Table 2 shows the descriptive statistics as meanstandard deviation with minimum
and maximum values for performance index of ADIT.
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Table 2: Descriptive statistics

Rater N Minimum Maximum Mean SD

Rater 1 60 4 46 13.58 10.887

Rater 2 60 4 76 14.08 12.473
Retest (Rater 1) 60 4 60 13.63 12.094

Table 3 shows the intra-class correlation coeffici@CC) for the inter-rater reliability
taken by the rater 1 and rater 2 along with comftgeinterval (CI) with a p value < 0.05. The
ICC value shows very high reliability.

Table 3: ICC (Inter-rater reliability) with CI
ICC (linter-rater) Cl(lower) Cl(upper)
0.944 0.906 0.966

Table 4 shows the intra-class correlation coeffici@CC) for the intra-rater reliability
taken by the rater 1 twice along with confidencemal (Cl) with a p value < 0.05. The ICC
value showsvery high reliability.

Table 4: ICC (intra-rater reliability) with CI
ICC (intra-rater) Cl (lower) Cl(upper)
0.910 0.850 0.946

Figure 9 shows the Bland Altman limits of agreemmgtiveen the two raters (raters).

-10.00+ o o

-20.00

average difference between raters (mm hg)

T T T T
00 2000 40.00 60.00
average mean of two raters

Figure 9: Bland-Altman limits of agreement analysishetween two raters

The Bland-Altman chart is a scatter plot with thiedence of the two measurements for
each sample on the vertical axis and the averageedivo measurements on the horizontal axis.

Three horizontal reference lines are superimposethe scatter plot - one line at the
average difference between the measurements, aldhgines to mark the upper and lower
control limits of plus and minus 1.96*sigma, redpexty, where sigma is the standard deviation
of the measurement differences. If the two metrevdscomparable, then differences should be
small, with the mean of the differences close #8D).It shows reasonable agreement between
the raters as most of the values fall in M £ 2SXPS). It indicates high reliability.
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Figure 10: Bland-Altman limits of agreement analyss between scores taken by the same rater twice

It shows reasonable agreement as most of the veligs M + 2SD (p < 0.05).

The standard error of measurement(SEM) is a meadulesolute reliability; the smaller
the SEM the more reliable the measurements(32]B&)SEM value calculated for variability in
measurements between the two raters is 0.69725hwdicery small; whereas the variability in
measurements of same raters is 0.85814 which i small. Thus these measurements are

reliable.

Table 5: Standard error of measurement (SEM) values

Variability in measurements
between two raters

Variability in measurements
of same raters

Standard error of 0.69725 0.85814
measurement
The true SEM value for variability in measuremenbetween two

raters

(0.69725*1.96=1.36661) suggests that any indivicdadlie lies within the range of £1.36661 PI
from their measured value.The true SEM value forabdity in measurements of the same raters
(0.85814*1.96=1.6819544) suggests that any indalidualue lies within the range of
+1.6819544 PI from their measured value.

Table 6: TrueStandard error of measurement (SEM) vaues

Measurements between two
raters

Measurements of same raters

True Standard error of
measurement

1.36661

1.6819544

The smallest real difference (SRD) value for vahigbof measurements between the
two raters (1.96¥2*SEM =1.932) and between the measurements takethdysame rater
(1.96%V2*SEM=2.378) is claimed to be capable of representhe “real” change but these
values cannot simply be generalised to symptonpajulations.

Table 7: Smallest real difference (SRD) values

Measurements between two
raters

Measurements taken by same
raters

Smallest real difference

1.932

2.378

11
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Discussion

In this cross-sectional study, which aimed at meaguhe intra and inter-rater reliability
of ADIT in asymptomatic individuals by use of press biofeedback, the reliability estimates
ranged from satisfactory to excellent for both anatater and inter-rater conditions.The use of
pressure biofeedback for the evaluation of subjedth and without low back pain or for
providing the feedback for the rehabilitation otipats with low back pain has been increased.
In clinical practice, it is common for patients lte evaluated several times by the same or by
different examiners. Therefore, it is important kiwow the reproducibility of measures and
instruments used by the same examiner on differecdsions as well as by different examiners.
[34]

Is found in this study, the intra class correlatawefficient for the inter-rater reliability
between the two raters is 0.944 and for intra-regbability is 0.910. The study by Limet al
[23] found the intra class correlation coeffici@ntd.76 for inter-examiner reliability and 0.74 for
intra-rater reliability. The study done by Von Gamet al [24] reported low inter-observer
reliability of 0.47 and ICC of 0.81 for intra-rateeliability. Costaet al [21] in their study
reported moderate reliability with ICC of 0.58. Tsidy done by Storheen al [22] reported
low intra-observer reliability. The ICC of presestidy cannot be compared to any other studies
as the outcome measure used was different thaotlilbe studies.

The discrepancy of values existing among the ssudiay be due to methodological
differences between studies, such as sample sugdy participants, different criteria for the
test, and standardization of breathing during tbstst and different methods of statistical
analysis. The difference between the values catubdo the different population taken i.e. study
by Lima et al23] recruited chronic non specific low back paiatipnts and study by Von
Garnieet al24] recruited the subjects who had with and withlmw back pain. The present
study targeted asymptomatic individuals, and ehenstudies by Storherhal22] and Costat
al[21] recruited asymptomatic individuals.

Storhiemet al. [22] used coefficient of variation for reliabilitgnalysis whereas in the
present study and the studies by Liatal.[23], Von Garnieret al.[24], Costaet al.[21] used
ICC for reliability analysis. This might be the om®ssible reason for low intra-observer
reliability.

In this study, both the examiners had practicetlcseitly before application of test; and
equipment and testing conditions had been used seene throughout for all the subjects.

Similarly the studies conducted by Limratal.[23], Storheimet al.[22], and Costa&t al.
[21], also maintained uniform testing conditionst lien too conflicting results were found
between the previous studies. This was likely duditferent criteria was adopted for the each
study as to how the pressure data was collectedeWRIichardsoret al.[9] collected a pressure
reduction of 4-10 mmHg for 10 s, Costh al. [21] and Storheimet al. [22] recorded the
maximum pressure reduction of at least 2 s withireigod of 8-10 s. In contrast, Von Garngtr
al. [24] performed their data collection using a setoafr criteria that participants would have to
fulfill for the correct TrA muscle contraction: cimuous breathing, absence of muscle
substitution maneuvers, appropriate muscle comrachecked by palpation test and a pressure
reduction of at least 1 mmHg for 4 s within a péraf 10 s.

This study is in accordance with the criteria bytirdsonet al. [9] who collected a
pressure reduction of 4-10 mmHg for 10 s and rapgahe procedure for 10 times. This was
the main target of the study which focused on ngsthe reliability of the endurance of TrA
while the studies mentioned above targeted thahiity of activation of TrA.

There was also conflicting results in all the stsdbecause some studies evaluated only
peak of contraction in certain period of time whi#eme studies targeted specific pressure
reduction within stable period of time. The outcomeeasure used in this study was
performance indexwhich is not being used in any other studies.

Though the reliability of abdominal drawing-in teeported high reliability for intra and
inter rater, there was poor contractile capacity & for some individuals as performance index
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for some subjects were as low as 4 mmHg while tmdractile capacity for some subjects were
good but only few of the subjects were able to detepthe test for 10 times which indicated
good endurance capacity of that individuals. Thesgale reason could be as this study targeted
the normal healthy populations and populations tvisionsist of allied health professionals who
may have higher degree of body awareness and ocatieh skills than sedentary populations.

It can also be said that pressure reduction igmfft in subjects with low back pain and
in asymptomatic individuals because individualshwitack pain have difficulty in performing
correct recruitment of TrA so therefore this enghbes that the study to be done in homogenous
group of population.

Standardization of breathing was utmost importamtthe proper recruitment of TrA
because this muscle is most active towards engfagion and due to its anatomical location.

Lafound et al. [35] found that there are significant differencestieen pressure
measurements collected during breathing and apvidahigher values observed during normal
breathing. Participant without guidance with regatd normal breathing have a tendency to
contracts TrA with apnea. [18] Thus to minimize #reor, pressure measurements should be
collected at the end of expiration which was mairgd in the present study. While Storhiem
al. [22] did not standardized breathing during the gtud

Standardization of protocol is also very much neagsfor the proper result of inter- and
intra-rater reliability. In the present study thebgcts were positioned in same way for all
subjects, on hard surface. The studies by Ceistd21], Storheimet al[22] had small sample
size and only one study by Von Garngdral. [24] conducted a pilot study. To analyze the
clinometric properties of assessment tools, itesommended that samples should include at
least 50 individuals, or a pilot study should befgened prior to the sample size calculation
which was done in the present study [36].

In all test situations there is a learning effé@tttmay improve test results of the re-test.
[37] The choice of seven days between tests wasen@adimit the learning effect. A time
interval between tests of 7 days was mentionedudies of Limaet al. [23], Storheimet al.
[22], Costaet al. [21]. The time period between repetitions of theaswges should be long
enough to avoid memorization of data by examineus,short enough to ensure that there were
no clinical changes in the participants. It is r@oeended that 1 or 2 weeks would be ideal, but
there may be reasons for the choice of anothervaitg/36] Subjects were told not to exercise
the TrA muscle during the seven-day period betwests.

In this study, the findings of Bland-Altman limit$ agreement showed excellent inter-
rater agreement between the raters (limits of agee¢ (LOA) = 10.08 to -11.08 mmHg)
indicating that measures related to the rater lewweragreement with the rater 2 in 95% of
occasions. Similarly, we found excellent intra-raagreement (LOA) = 12.9 to -13.06 mmHg),
which means that measures relating to first teseweagreement with the second test in 95% of
occasions. Similar results were found by Ligtaal[23] who also reported excellent agreement
between the raters; and same rate on two separedsions.

As this study targeted the reliability of enduranédrA in asymptomatic individual this
result cannot be generalized to back pain patieMigteover Rothstein (38) claimed that
measurement errors may be higher in patient grthgos in healthy people owing to pain and
dysfunction. Richardson et al[9] claim that manyigres need a long period of practice to learn
an effective contraction of the TrA muscle, and shedies of Hodgest a[14] and Cairnset
al[18]conclude that subjects with low back pain haevere problems with conducting the
abdominal drawing-in action and reduce the presswasured by the PBU.

This might indicate even lower reproducibility iat@nts than in normal subjects. As the
study by Limaet al.[23] have established a successful result of suresreduction of 4 mmHg
in chronic non specific low back pain, taking tmto account the reliability of endurance of TrA
can be studied before using it in interventiontetyees.

This study also found SEM of 0.69725 mmHg for ireter and 0.85814 mmHg for
intra-rater reliability. The true SEM for inter eats 1.36 mm of Hg and intra rate is 1.68 mm of
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Hg which suggest the absolute measurement er®Bok. The SRD for inter-rater and intra-rate
is 1.932 and 2.378 which suggest that there shoeild small difference of these values so as to
say that “real” change has occurred.

The study by Limaet al.[23] has found the SEM and SRD value but that \akre for
the activation of TrA. There is no normative datditerature available for the endurance of TrA
so the result of the present study cannot be cozdpar

The scoring of inter-rater reliability was taken liyth the raters together so that duration
of contraction or fatigue has homogenous effecalbsubjects and moreover to avoid the effect
of fatigue on the performance level of the subjelftthe scores were taken at different times,
than it would have been difficult to decide thabres were result of true performance of the
subject; or, had fatigue affected the level of perfance of subject.

The accuracy of PBU device is £ 3 mmHg[17] whicih cause random error in subjects
and to avoid that same; contact of abdomen andtaifle bags should be maintained identical
during both test and retest. There were much cosgtem that could have occurred but this was
minimized during the practice sessions of all sctigjieThis study supports the use of ADIT as an
objective measure to assess the TrA endurance.

Conclusion
The inter-rater and intra-rater reliability of ADIiE ‘very high’[39] in asymptomatic
individuals. Thus it can be used as an objectivasuee to assess the endurance of TrA.
However the studies should be conducted on pgt@milations to generalize the results.
If the results show low endurance capacity of Tthan appropriate rehabilitative
measures can be implemented.

Limitations

It is possible to monitor the activity of global sules by observation, but it is less
accurate. So EMG analysis would have been moreopppte. Absolute blinding of the raters
was not possible. To minimize the error on perfarogaresults of subjects, both the raters didn’t
discuss anything during the recording of the scores
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