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ABSTRACT

Objective: To investigate the intra-examiner and inter-
examiner reliability of the ‘Objective Synchronous Test’
(0ST)as used in Advanced BioStructural Correction™
(ABC™)to assess for dysfunction at the 5th lumbar
vertebrae (L5)in participants with and without spine
pain, using both experienced and inexperienced ABC™
practitioners.

Methods: Four examiners(2 basic level, 2 instructor
level) examined a sample of symptomatic(n=7)and
asymptomatic (n =16) participants using the OST, which
isused as a primary indicator for spinal manipulation
of L5 as part of the ABC™ protocol. L5 was tested and
retested using the OST as an indicator for correction of
L5. The OST was performed on every participant (n=23)
by all 4 examiners. Intra-examiner and inter-examiner
reliability was reported with observed agreement (Po)
and analyzed with kappa (k).
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Results: Observed agreement for intra-examiner
reliability ranged from 56.5% to 95.7% and averaged
71.8%. Estimates of intra-examiner reliability for
L5ranged fromk=0.13t0 0.91and were higher than
estimates of inter-examiner reliability. Inter-examiner
reliability estimates for L5 ranged from k=0.42 to
0.47. The median observed agreement between paired
examiners for Lb ranged from 65.9 to 73.9%.

Conclusion: In this study, the inter-examiner reliability
of the OST was generally found to be moderate when
assessing for L5 dysfunction. The intra-examiner
reliability shown for more experienced (instructor level)
examiners was higher than less experienced (basic level)
examiners. (J Contemporary Chiropr 2023;6:1-7)

Key Indexing Terms: Chiropractic; Observer Variation;
Reproducibility of Results; Low Back Pain; Lumbar
Vertebrae;

INTRODUCTION

The identification of the site of spinal manipulation is
important to the practice of chiropractic, yet is fraught,
due to the lack of a‘gold standard’ for identifying the
‘manipulable lesion” which is universally agreed upon,

as discussed in the systematic review by Triano. (1)
Treatment of dysfunction of the neuromusculoskeletal
system includes manual manipulation procedures
directed toward normalizing alterations of the locomotor



system (whichincludes the spine). (1) The wide range

of techniques used to determine the site for applying
spinal manipulation have been loosely aggregated into
related categories; pain, asymmetry, relative range of
motion, changes in tissue temperature/texture/tone,
and findings from special tests (PARTS). (1) One of the
inclusion criteria for the aforementioned Triano review
was that ‘at least some of the subjects must have been
symptomatic or have had a known anatomical anomaly.’

(1

In general, the stronger and more favorable evidence

is for those procedures that take a direct measure of
the presumptive site of care, such as methods involving
pain provocation upon palpation or localized tissue
examination (1). Assessing commonly used procedures
for reliability is thus a priority for practitioners and
researchers alike in order to improve the quality of care
that is provided. (1- 3)

ABC™is a manual therapy method that is practiced
predominantly by chiropractors in Australia but also

by other healthcare professionals internationally.

In Australia, the association representing ABC
practitioners, Advanced Biostructural Correction
Australasia(ABCA), reports 94 Australian members,
which equates to 1.5% of the 6,147 chiropractors
currently registered in Australia. (4) The determination
of what body structures require intervention as part of
the ABC™ protocolislargely dependent on the findings
of the objective synchronous test (0ST)along with other
elements of clinical decision-making. The OST has
never previously been evaluated for reliability. The OST
is performed while the participant is standing with the
examiner standing behind. The examiner would lightly
push the spinous of L5 in an anterior direction and then
immediately perform the OST, as described below.

The ABC™ protocol employs a number of elements:
‘meningeal releases,’ that are long-lever manipulations
aimed at decreasing ‘dural tension,”and specific
adjustments or corrections to the spine, pelvis, ribs, feet
and legs. (5)

Low back painis the leading worldwide cause of
years lost to disability and its burden is growing. (6)
L5is commonly identified as a symptomatic areain
chiropractic clinical practice and manual therapy due
to the unique properties of this part of the spine such
as its kinematic instability and propensity for joint/
disc degeneration when compared to upper lumbar
vertebrae.(2,3,7.8) Previous studies have measured
intra-examiner and inter-examiner reliability of other
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manual therapy testing methods for L5, such as static
palpation, motion palpation and elicited tenderness,
with k values ranging from less than chance to almost
perfect.(2,9-11) Anatomical identification of the L5
spinous process has shown to be problematic, with
static identification by trained physiotherapists as low
as 45% when compared to a‘gold-standard’ radiographic
analysis. (12) The scope of this paperis focused on L5
with future research to widen and include evaluation of
other components of the ABC™ method.

A secondary aim of this study was to compare the
reliability estimates of chiropractors with extensive
experience practicing ABC™ versus chiropractors with
lesser experience. A common criticism of studies in this
areais that inexperienced students are commonly used
as examiners. (1)

METHODS

Participants

Participants were recruited from the general public via
social media and word of mouth invitation in Melbourne,
Australia. Potential participants were directed to a
webpage created via callforparticipants.com and

were provided with an information sheet via email

as well as given a hard copy in person that outlined
details of the study. Participants were proivided a

$30 shopping voucher to reimburse travel costs and
time, and all gave informed consent. Eligibility criteria
required participants to be aged between 18 and 80
regardless of their spine pain status. Subjects were
excluded if they had any history or physical signs of
serious spinal pathology or spinal nerve root problems.
Exclusion criteria also applied to those with visibly
identifiable characteristics such as tattoos or skin
lesions which could potentially cue the examiners, or
those who experience any discomfort while standing,
have exhibited obvious pain behaviors particularly with
movement, or who have a body mass index (BMI) > 30 kg/
m2

Examiners

Four examiners (raters) were recruited from the clinical
teaching faculty of Advanced BioStructural Correction™
Australasia and the pool of ABC™ practitioners located
in Melbourne, Australia.

Identification of Anatomical Structure

The lead investigator marked the exposed skin of the
participants with a non-toxic black marker pen over the
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spinous process of L5. The skin was marked because
previous research has shown that the accuracy of
surface anatomy identification can be poor and this
method would avoid variation in the identification of the
L5 spinous process. (13)

Examiner Training

It was assumed that all examiners would not need
additional training prior to the study as the testing
procedures and OST are a standard part of ABC™
practitioner training and practice. Examiners received
verbal instruction on how the study would be carried out
inregards to logistics and protocols to ensure blinding.
The following testing procedures were employed.

Objective Synchronous Test

The OST is performed by the following procedure as
developed and described by Jutkowitz. (5) With the
participant in the standing position facing away from the
examiner, the examiner stands behind the participant.
The examiner tests L5 by pushing lightly on its spinous
process bmm in a posterior to anterior direction. The
OST would then immediately be performed. The OST

is performed with both hands made into a fist and the
thumbs held in extension, the tips of the thumbs are
placed bilaterally 5bmm lateral to the external occipital
protuberance (EQP). The left thumb is slid inferiorly off
the EOP into the indentation made over the arch of C1.
While the left thumb is kept in place, the right thumb
now follows the same action on the right. The level of
the thumbs are then compared giving the examiner a
finding of either thumb down on the left, thumb down

on theright or even. In practice, thisis compared to the
known ‘breakdown side’ of the patient and correction of
L5is performed if indicated by a positive finding, i.e., the
thumb is down on the side of breakdown. (5)

Experimental Procedure

The study used arepeated measures design on a single
day to investigate intra-examiner and inter-examiner
reliability, as per Kmita. (14) Each subject completed a
standardized case history form prior to enrolment in
the study. Ethics approval for this study was provided
by Torrens University Australia Human Research Ethics
Committee, protocol number CRM:0005289.

Stage 1: groups of 4 participants at a time changed
into medical gowns and were allocated to a corner of
the room standing facing outwards towards the wall.
Participants were instructed to remain quiet, avoid
moving their body, not to talk and examiners were to
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avoid looking into the face of the participant. Examiners
would mark data collection forms with their allocated
number and the number of their participant. The
participant’s allocated number was marked on their
hand in non-toxic marker. Examiners would test each
participant and then place the completed data collection
form face down in front of the investigator. When
signaled, all participants rotated to the next examiner
inaclockwise direction. After testing all participants,
examiners were given a 5-minute break and then the
study procedure was repeated. As participants arrived
in waves, there was always another group available
between the test and re-test groups.

Stage 2: the same process was followed except that
participants were randomly allocated to a new starting
position and the data collection forms were marked ‘re-
test.

These methods were used to aid examiner blinding to the
identity of the participants and covered all other aspects
of the participant’s body that may have acted as a cue to
recall prior examination findings. The chief investigator
controlled the flow of the examiners and ensured that

all participants and examiners complied with blinding
protocols. For the full duration of the study, examiners
were blinded to other examiners findings and also to
their own prior findings. Between the assessment of
each participant, examiners were expected to ‘reset’ the
participant by gently shaking their shoulders. Thisis a
requirement with ABC™ to prevent a false OST reading

(5).
Data Analysis

The raw data were tabulated and transcribed into
contingency tables within a data analysis and statistical
software package (IBM SPSS 29 - 2022). Percentage
agreement (Po), Cohen’s kappa(k)and Fleiss’ kappa (k)
were then calculated in using SPSS. For each examiner,
test-re-test data were used to estimate the intra-
examiner reliability as described by Cohen.(15) The
inter-examiner reliability of each pair of examiners was
also calculated according to Cohen. (15) The reliability of
all examiners was calculated as described by Fleiss, as
reliability of more than 2 examiners cannot be calculated
using Cohens method. (16)

Kappais the most commonly used statistic to evaluate
the reliability of categorical tests and estimates the
level of agreement between 2 measurements in excess
of chance agreement (15). Kappa ranges from 1to -1.

A kappa of O represents agreement that is equal to
chance alone, whereas positive values of kappa indicate



Table 1. Interpretation of Kappa Coefficient - According to

Landis and Koch(17)

-1to zero Less than chance
Zero Chance alone

0.00-0.20 Slight

0.21-0.40 Fair

0.41-0.60 Moderate

0.61-0.80 Substantial

0.81-0.99 Almost perfect

agreement beyond that of chance. Negative kappa
values indicate that chance agreement was greater than
observed agreement. (17).] Landis and Koch published

a qualitative scale for kappa, in which the magnitude of
kappa was proposed to indicate the level of agreement
achieved(Table 1).(17) There is disagreement regarding
the use of these qualitative indicators, predominantly
because the prevalence of the sign being measured

in the sample caninfluence kappa and lead to erratic
estimates. (15) In addition, there is no evidence to
suggest that the criteria suggested by Landis and Koch
are valid. In the field of physical medicine, some authors
will accept a kappa of > 0.40 as clinically relevant, while
othersrequire kappato be > 0.6.(18)

With 4 examiners and 23 participants, the study has
approximately 80% power to detect kappa statistics
of approximately 0.40 with a 5% significance level. (19)
Expected agreement is chance alone, or a kappa value
of 0.

RESULTS

A total of 23 participants were recruited for this study
(n=23). There were no drop-outs. Of the 23 participants
that comprised the final sample, 16 had no history of
spinal painand 7 had current or recent non-specific
spinal pain. The characteristics of the participants are
detailed in Table 2. Four chiropractors with different
levels of clinical experience (20,12, 3 & 1.5 years)and who
allwork in private practice were included as examiners
(raters). The 2 most experienced examiners are also
instructors in ABC™. The 2 less experienced ABC™
practitioners were certified at basic level (Level 1). No
additional training was undertaken as it was assumed
that all examiners were sufficiently experienced to
participate in the study. Extensive examiner training
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Table 2. Characteristics of the Study Subjects

PARTICIPANTS (N = 23) CHARACTERISTICS

Age range 18-42
Gender 12F : 1IM

n=7, central and bilateral pain
distribution; not below the
gluteal region

Spinal Pain (any region)

Neck Pain n=2
Thoracic Pain n=0
Lumbo-pelvic pain n=5

History of spine pain duration 2-240(range in months)

Height Sympotamic 161-193cm

Asymptomatic 155-175 cm

Weight Symptomatic 65-92 kg

Asymptomatic 55-80 kg

specifically for the purpose of increasing examiner
agreement is likely to improve reliability. (20)

Intra-examiner Reliability

The intra-examiner reliability for testing of L5 was
calculated from test-re-test data and is presented in
table 3(percentage agreement)and table 4 (intra-rater
kappa) below. The reliability estimate ranged from k =
0.19to 0.91, with observed agreement ranging from 56.5
t0 95.7%.

Adverse Events

At the completion of stage 2, 1 participant experienced
an episode of syncope. She collapsed to the ground and
immediately regained consciousness with no residual
harm. Following this event, the researcher was mindful
of asking participants to sit if they were feeling faint. No
other adverse events occurred.

DISCUSSION

The primary aim of this study was to assess the intra-
examiner and inter-examiner reliability of highly
experienced chiropractors and recent graduates in their
use of the Objective Synchronous Test (0ST)as used in
Advanced BioStructural Correction™ (ABC™) for testing

J Contemp Chiropr 2023, Volume 6



ROOSTA-L5and L5 Dysfunction
Woods et al

Table 3. Intra-rater Percentage Agreement

INTRA-RATER
PERCENTAGE RATER 1 RATER 2 RATER 3 RATER 4 AVERAGE
AGREEMENT
L5 95.7% 73.9% 60.9% 56.6% 71.8%
Table 4. Intra-rater Kappa(95% Confidence Interval)
INTRA-RATER KAPPA RATER 1 RATER 2 RATER 3 RATER 4
L5 0.91(0.74-1) 0.49(0.16-0.82) 0.20(-0.19-0.61) 0.13(-0.28-0.53)
P<0.001 P=0.349 P=0.536

L5 for dysfunction. The intra-examiner reliability for
the OST when testing L5 revealed arange of agreement
from slight agreement for 1inexperienced examiner and
almost perfect agreement for 1 expert-level examiner.

For atest to be useful, it must perform consistently
amongst different examiners and in different
circumstances. A test must therefore have good
reproducibility between different practitioners, or
inter-examiner reliability. Tests that lack reliability are
imprecise at best, and equivalent to guessing at worst.
Theresultsin this study, based on Fleiss’ kappa, indicate
that that examiners were reliable when using the OST for
testing L5 with kappa values above 0.4 which has been
identified as the minimum threshhold for useful testing
procedures in physical medicine. (21)

A secondary aim of this study was to compare the
reliability estimates of chiropractors who were

highly experienced ABC™ practitioners versus lesser
experienced practitioners. As in other studies in the
field, we found that there was no appreciable difference
between these 2 groups when pooled. (18) These results
may be initially surprising, given that experienced
examiners are often presumed to have advanced skills
gained over years of practice. In this study, we found

no evidence that experienced chiropractors who
practice ABC™ were more reliable overall than their less
experienced counterparts. There was variation in the
reliability of individual examiners, with 1experienced
examiner demonstrating almost perfectintra-
examiner reliability. However, only 2 experienced ABC™
chiropractors were included in this study and the extent
to which these results may be generalized is limited.
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Strengths and Weaknesses of the Study

The study was modeled on the design used by Kmita.
(14) Regarding study quality, every opportunity was
taken to blind examiners from confounding factors that
may have influenced their OST findings. Examiners
were blinded to details of the patients’ status as
symptomatic or asymptomatic, and were blinded to

all other clinical information. They were blinded to

their prior findings for each participant and also the
findings of other examiners during the study. Examiners
were prevented from gaining information from study
subjects regarding prior OST outcomes, and were also
blinded to additional cues that may have influenced

the results. The order in which examiners tested study
participants was randomly varied at each stage of data
collection. Tests were applied, interpreted and recorded

Table 5. Inter-rater Percentage Agreement

INTER-RATER

PERCENTAGE
AGREEMENT

L5 69.5%

RATERS 1&2 RATERS 3&4

73.9%

Table 6. Inter-rater Kappa Calculations
(95% confidence interval)

RATERS 182 RATERS 3&4 RATERS 1-4
0.42(0.09- | o0, | 0.49(0.32-
L5 0.75) ey 0.66)
P=0.03 OIS P<0.001




according to current standards. The time interval
between assessments was long enough and suitable
for the variables being measured so that examiners
raters would be unlikely to recall from memory alone.
Categorical data were collected and analyzed with the
kappa statistic and reported in conjunction with the
standard error, observed agreement and expected
agreement as suggested by Lantz.(22)

In relation to study applicability, 4 chiropractors who
practice ABC™ with a range of experience were included
as examiners.

This study included a sample of symptomatic
participants representative of those seenin typical
practice asrecommended in the QAREL resource
for the quality of diagnostic reliability studies. (23)
Approximately 30% of the subjects had non-specific
spine pain and the remainder were asymptomatic.
Thisis representative of chiropractic practice
where presentations for spinal pain and wellness
(asymptomatic care) make up the majority of patient
visits. (24) Prior studies have been criticized for using
asymptomatic participants only and it isimportant
to establish the reliability of these testsina sample
including symptomatic participants as this is more
representative of typical practice. (24)

The sample size of 23 has been estimated by other
authors to be adequate for this type of study. (14) It

is possible that the theoretical assumption that the
findings remain relatively stable may be flawed. In the
latent period between phases, participants were allowed
torelaxinareception area and use their phones. While
this is a habit practice for many, it may be enough

to cause bio-mechanical changes that would create
confounding factors when attempting to measure intra-
rater reliability. Similarly, merely by performing the
testing procedure, particularly when done repeatedly as
in this study, bio-mechanical changes may take place
resulting in conflicting findings between examiners. The
repeated (although gentle), shaking of the shoulders
may have also been enough to cause bio-mechanical
changes sufficient to confound the findings. However,
were thisis the case, we would not have seen such
reliability between stage 1& 2 as was demonstrated

by examiner 1and the clinical utility of the test would

be questionable. In practice, other cues such as visual
inspection, postural observation, sway, tissue palpation
and patient response are available to a practitioner.
Future research should evaluate other aspects of

the ABC™ method evaluating reliability, validity and
responsiveness. (25) Clinical practice is improved when
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the strengths and limitations of testing procedures used
by practitioners are well understood.

CONCLUSION

The OST was reliable in both intra- and inter-examiner
reliability. Examiner Tdemonstrated almost perfect
reliability between Stage 1& 2. Other examiners had
moderate to slightly positive kappa values on repeat
testing, which shows reliability greater than chance
alone. The kappa value for inter-examiner reliability
across all examiners for L5 was 0.49, which is greater
than the minimum threshhold for clinical utility in
physical medicine, arbitrarily set but generally agreed at
0.4.(21) Given that the OST is a primary part of the ABC™
method, greater emphasis on practitioner agreement
isimportantinthe training of ABC™ practitioners. The
OST is of similar, or superior reliability at L5, to other
commonly used diagnostic testing procedures used
within chiropractic to determine the site of intervention.
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