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Objectives: This study investigated the inter-rater reliability of three structural end range lumbar segmental
instability tests with the highest positive likelihood ratio ( z LR) against flexion–extension radiographs, and
three functional mid-range clinical tests that predict the success of lumbar stabilisation exercises in
patients with recurrent or chronic low-back pain (R/CLBP). The study also investigated the reliability of
lumbar segmental instability, subclassification as: functional, structural and combined instability.
Method: Forty adults with R/CLBP (30 men and 10 women), aged 21–71 years, underwent repeated
measurements of specific clinical tests for structural or functional lumbar segmental instability.
Results: All functional-instability tests: the prone instability test (PIT), the aberrant motion test and the aver-
age passive straight-leg raise (PSLRw91uu) test showed a high percentage agreement (90, 97?5 and 95%,
respectively) and a high kappa coefficient (0?71, 0?79 and 0?77, respectively). In addition, two structural
tests: the lumbar flexion range of motion (ROM) w53uu and the passive lumbar extension test (PLET)
showed a high percentage agreement (82 and 73%, respectively), and a moderate kappa coefficient
(0?48 and 0?46, respectively). The lack of hypomobility with the posteroanterior (PA) glide test was
found to be unreliable (agreement525%; k5{0?02). Locating the pain-provoking segment, as the first
portion of PIT, was found to be moderately reliable (k50?41). The subclassification categories of lumbar
segmental instability (functional, structural and combined) were found to be significantly reliable
(PABAK) 0?90, 0?70 and 0?95, respectively).
Discussion: All investigated tests (except the lack of hypomobility with the PA glide test), in addition to
subclassifying the categories of lumbar segmental instability, were significantly reliable in the assessment
of lumbar instability.
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Introduction
Low-back pain (LBP) is common, affecting up to 80%

of the population in their lifetime,1–3 with a 12-month

recurrence rate ranging from 66 to 84%.4 Previous

researches show that one of the main causes of fre-

quently recurring LBP is lumbar segmental instabil-

ity.1,5,6 During daily living activities, two spinal

subsystems are chiefly responsible for controlling and

preventing excessive motion between spinal segments:

the neuromotor control subsystem and the osseoliga-

mentous subsystem. The neuromotor control subsys-

tem controls segmental motion during the mid-range.

The osseoligamentous subsystem limits segmental

motion at the extremes of lumbar motion.6–8 The loss

of neuromotor capability to control segmental move-

ment duringmid-range is defined as functional instabil-

ity,7 whereas the disruption of passive stabilisers, which

limit the excessive segmental end range of motion

(ROM), is defined as structural instability.7,9

Panjabi10,11 suggests that a loss of integrity within the

passive subsystem may make segments unstable unless

the neuromuscular subsystem compensates for that

loss. The estimated prevalence of LBP due to lumbar

segmental instability is about 33% for patients with

functional instability,12 compared to 57% for patients

with evidence of structural instability, as indicated by

positive flexion–extension radiograph.13

In 1944, Knutsson9 recommended the use of flexion–

extension radiographs to identify and quantify abnor-

mal anterior–posterior translation of the segment at

the end range of spinal flexion and extension.
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This imaging modality has become the diagnostic stan-

dard for structural lumbar segmental instability.7,8,14,15

However, there is nodiagnostic standard toquantify the

functional instability around the neutral position.6,8,15

A number of studies have attributed this functional

instability to the lack of neuromuscular control of the

joint during activities of daily living.6–8,10 Hicks et al.12

studied the clinical tests that might predict the success

of stabilisation exercises that have been developed to

improve spinal motor control (stiffness) around the

spinal neutral position. They came up with four predic-

tors that together form the clinical prediction rule

(CPR) for lumbar stabilisation exercise.12 However,

the reliability of the CPR in patients with recurrent or

chronic low-back pain (R/CLBP) has yet to be

established.

The purposes of this study were (1) to examine the

inter-rater reliability of the six most valid structural and

functional lumbar segmental instability tests, defined

by the highest positive likelihood ratio ( z LR) in the

literature; (2) to explore the inter-rater reliability of the

segmental instability subclassification (functional,

structural and combined instability) for those who

suffer R/CLBP (Fig. 1).

Methods
Study participants
Forty adults (mean age 35+11?3 years) who had

R/CLBP were recruited from the San Bernardino com-

munity between February and June of 2013. Some of

them were chronic patients, who had taken part in

otherLBPstudies at theLomaLindaUniversity research

laboratory. Other ‘convenient samples’ observed the

study poster that had been placed around the University

campus and contacted the data collector through the

phone number provided on the poster. Demographic

information is illustrated in Table 1.

Inclusion and exclusion criteria
The inclusion criteria for this study consisted of partici-

pants that had (1) a new episode ofLBP; (2) experienced

a similar episode of LBP before, with the first episode of

back pain occurring at least 3 months before the date of

recruitment; (3) currently experienced persistent LBP

for at least 3 months.16

The participants were excluded if they had (1) under-

gone previous spinal-fusion surgery; (2) a history of

traumatic fracture of the spine that resulted in a perma-

nent neurological deficit; (3) scoliosis greater than 20uu;
(4) pregnancy; (5) inability to actively flex and extend

the spine adequately topermit an assessment of segmen-

tal motion due to pain ormuscle spasm; and (6)medical

‘red flags’, such as caudaequina syndrome, tumour and

systemic inflammatory conditions.

Ethical issues
Participation in this studywasvoluntary. Informedcon-

sent was obtained from all participants. This study was

approved by the University Institutional Review Board

(Clinical Trial Registration: ISRCTN18037677).

Examiners
This study was performed by three physical therapists,

who received 30 minutes of training regarding all writ-

ten and clinical procedures of the study. The training

included performing each of the tests on each other

and filling in the clinical test forms indicating positive

or negative test results. Information about the test’s pre-

scription and interpretation was given to the examiners

3 weeks before the training day (Table 2). One of the

examiners [adata collectorwith 13 years ofmusculoske-

letal clinical experience and who held a Doctor of

Science (D.Sc.) degree in physical therapy] recorded

theparticipants’ baselinedata.The roleof the remaining

two examiners was to examine, interpret and record the

various clinical test results of each participant. One of

the examiners was a D.Sc. and the other was a Doctor

of Physical Therapy (DPT); both were certified as

Orthopaedic Clinical Specialists (OCSs) with more

than 20 years of musculoskeletal clinical experience.

Data collection
Thefirst examiner collectedall baseline data consistingof

informed consent, demographic information, self-

reported history and self-reported outcome measures.

Subsequently, the two clinical examiners, blinded toFigure 1 Main lumbar segmental instability categories.

Table 1 Demographic information

Variables Outcomes

Age (years)
Mean 35 (+12.22)*
Range 21–71
Gender
Male 30
Female 10
Modified ODI score
Minimal disability (number, range) (28) 0–20%
Moderate disability (number, range) (12) 21–40%
FABQ score range
Physical activity (median, range) 3.50 (0.25–5.25)
Chronic LBP (number of participants) 6
Recurrent LPB (number of participants) 34

ODI: Oswestry Disability Index; FABQ: Fear-Avoidance Belief

Questionnaires; LBP: low-back pain.

*Value represent mean (standard deviation).
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each other’s test results, performed the clinical tests and

determined the test results for each participant.

We allowed at least 15 minutes between the two sets of

examinations to eliminate any possible change in clinical

presentation due to replication of the examination

procedure.

Each participant completed three self-reported

outcome questionnaires: the Numeric Pain Rating

Scale (NPRS),17 the Modified Oswestry Low-back

Pain Disability Questionnaire (OSW)18 and the

Fear-Avoidance Beliefs Questionnaire (FABQ).19

TheNPRSassessed the severity ofLBPonan11-point

(0–10) scale.17 The modified OSW has 10 sections; one

section is for pain severity, and the other nine represent

various functional activities.18 This questionnaire

indicated the degree of LBP-attributed limitation in the

specified activities. The FABQ assessed the level of

fear-avoidance beliefs associated with LBP.19 It consists

of four items on physical activity (FABQ-PA) and

seven items on the scale of work (FABQ-W).

After filling out the assessment tools, the partici-

pants underwent a series of specific tests as illustrated

in Table 2.

After performing all the clinical tests, each examiner

classified theparticipants intooneof the three instability

subcategories (structural, functional or combined).

Participants were classified as structurally unstable, if

they tested positive for any of the following: passive

lumbar extension test (PLET) (Fig. 2),20 lack of hypo-

mobility with posteroanterior (PA) glide or the

lumbar flexion ROM (w53uu) test (Fig. 3A and B).13

Based on the work by Kasai et al.20 and Fritz et al.,13

if either the first or second test is positive, then the par-

ticipant is approximately nine times more likely to have

positive radiographic instability,13,20 and about

4?8 times more likely if the third test is positive.13

The participant was considered functionally unstable

if three out of four predictors of functional instability

(CPR) were present: (1) age v40 years; (2) positive

prone instability test (PIT; Fig. 4A and B); (3) aberrant

motion present; and (4) average passive straight-leg

raise (PSLR) (w91uu). If three out of four predictors

are present, then the likelihood of success with lumbar

stabilisation exercises isz LR 4?0.12

The participants were considered to have com-

bined instability, if they met the criteria for both sub-

categories (structural and functional instability).

Data analysis
Data were analysed using the Statistical Package for

Social Sciences (SPSS IBM Corporation 1989, 2011;

Version 20).

Table 2 Lumbar segmental instability tests

1) Aberrant motion13,15 If any of these movements are observed during forward bending – such as painful
arc of motion, an instability catch, thigh climbing or a reversal of lumbopelvic
rhythm – the test is considered positive.

2) PIT test13,15 The participant lies in prone position on the edge of the examining table with the feet
on the floor. Examiner performs PA mobility testing on each lumbar segment while the
participant’s trunk muscles are relaxed (relaxation phase); if a painful segment is
identified, the participant is asked to lift the legs slightly off the floor
(co-contraction phase). Then, the examiner applies the same amount of pressure to
the painful segment. If pain is provoked at the relaxation phase and subsides at the
co-contraction phase, the test is considered positive.

3) Average PSLR w91uu test12,15 From supine position, the bubble inclinometer is positioned at the tibial crest. The leg
is then passively raised to the maximum tolerated level; then the ROM degree is
recorded, and the examiner repeats the same process on the second leg. If the
average reading of both legs is w91uu, the tests are considered positive.

4) Lumbar flexion ROM w532,13 From standing position, the bubble inclinometer is used to record the baseline
reading of T12-L1 and S2 reference point. Then, after the participant has bent
forward, the end range of T12-L1 is recorded; then, the S2 reading is recorded.
The true lumbar range is a result of the subtraction of sacral ROM from thoracolumbar
ROM. If the result is w53uu, the test is considered positive.

5) PLE test8,21 With the participant in prone position, both legs are passively raised about 30 cm
from bed level and then pulled gently. If the subject experiences severe LBP, or if
there is a feeling of heaviness on the lower back or a feeling as though the lower
back were about to ‘come off’, the test is considered positive.

6) Lack of hypomobility with PA glide test7,13 Participant in prone position. Examiner performs PA glide on the lumbar spinous
process. If all lumbar segments are judged not to have stiffness (hypomobility), the
test is considered positive.

PIT: prone instability test; PSLR: average passive straight-leg raising; ROM: range of motion; PLE: passive lumbar extension;

PA: posteroanterior; LBP: low-back pain.

Figure 2 Passive lumbar extension test (PLET).
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The inter-rater reliability for the various lumbar

instability tests were evaluated using kappa correlation

coefficients in order to establish that the inter-rater

reliability were greater than chance agreement.

In addition, the inter-rater reliability of the instability

subcategories (structural, functional and combined

instability) were calculated by using kappa and adjusted

kappa (PABAK) for all subcategories.

The kappa results were interpreted using Landis and

Koch’s21 suggestions: v0?0 is poor; 0?0–0?20 is slight;

0?21–0?40 is fair; 0?41–0?60 ismoderate; 0?61–0?80 is sub-

stantial and 0?81–1?0 is almost perfect. However, the

prevalence-adjusted, bias-adjusted kappa (PABAK)

valueswere calculatedusingSimandWright’s22method-

ology and reasons. The main purpose for calculating the

PAPAK is to reduce the influence of prevalence and bias

factors on kappa magnitude. The prevalence index

describes the proportion of agreements on the positive

classification that differ from the negative classification.

Therefore, in a 2|2 table, it is expressed by the absolute

difference of (|a{d|/n), the bias index is the extent to

which the raters disagreed on the proportion of

positive (or negative) cases and is reflected in a 2|2

table. Therefore, it is expressed by the absolute difference

of (|b{c|/n).

Results
The percentage agreement and kappa value for all of the

CPRtests [thePIT, theaberrantmotion test and theaver-

age PSLR test (w91uu)] showed a high percentage agree-

ment (90, 97?5 and 95%, respectively) and substantial

kappa coefficients (0?71, 0?79 and 0?77, respectively).

The lumbar flexion ROM w53uuand PLET showed

high percentage agreement (82 and 73%, respectively)

andmoderate kappa coefficients (0?48 and 0?46, respect-

ively).

The lack of hypomobility with the PA glide test was

found tobe unreliable,with a lowpercentage agreement

and a low kappa coefficient (25% and {0?02,

respectively). However, locating the painful segment,

(a) (b)

Figure 3 (A) Lumbar flexion range of motion (ROM) >538 test, stage (1) and (B) lumbar flexion ROM >538 test, stage (2).

(a) (b)

Figure 4 (A) Prone instability test (PIT), stage (1) and (B) PIT, stage (2).
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which is the first phase of the PIT test, was moderately

reliable, with kappa50?41. The intra-rater reliability

for all clinical tests is shown in Table 3.

The functional and combined lumbar segmental

instability categories were found to be perfectly reliable

(PABAK50?90 and 0?95, respectively), whereas the

adjusted kappa for structural instability was found to

be substantially reliable (PABAK50?7). The subclassi-

fication reliability is shown in Table 4.

Discussion
We investigated the reliability of the most valid physical

examination tests (highestzLR) in the literature to

identify lumbar segmental instability. Participants were

classified as having structural instability if any of the

structural instability tests were positive. This includes

lumbarextension test (z LR8?84),22 lackofhypomobi-

lity with the PA glide test ( z LR 9)13 and the lumbar

flexion ROM w53uu ( z LR 4?8).13 The participants

were classified as having functional instability, if three

out of four of the stabilisation CPR were positive.12

These include age (v40 years), average PSLR (w91uu),
aberrant motion test and PIT (z LR 4?0).12

The PLETwas validated byKasai et al.20 for patients

(age range539 to 88 years, mean568?9 years) who had

experienced chronic pathologies such as lumbar steno-

sis, lumbar spondylolisthesis and lumbar degenerative

scoliosis. In this study, we included younger patients

(age range521–71 years, mean age535 years) who

had recurrent or chronic LBP. For these patients,

thePLET test displayedacceptable inter-rater reliability

even for the younger age group (with kappa50?46).

Recently, Rabin et al.23 investigated the reliability of

the PLET on general LBP subjects and found it to be

substantially reliable (kappa50?76).

The lumbar flexion ROMw53uu test was found to be

moderately reliable (kappa50?48), with a high percen-

tage of agreement (82?5%). This finding is in agreement

with the findings of a previous study that also showed

the test to be moderately reliable (ICC50?60).13 How-

ever, as far as we know, this was the first study that

explored the reliability of the test as a categorical non-

continuous measure. Furthermore, previous studies

showed a high correlation between lumbar flexion

ROM and the flexion–extension radiograph.24 It is

notable that this test replicates the first portion

(lumbar flexion) of the radiographic procedure in a

standing position.

Two previous studies have reported the segmental-

mobility test to be unreliable in the prone position, with

no more than chance agreement (kappa5{0?02 to

0?26 and{0?20 to 0?17, respectively).15,25 Hicks et al.15

have reported the judgement of hypomobility with PA

glide to be unreliable (kappa50?18), and the judgement

of any hypermobility with PA glide to be fairly reliable

(kappa50?30).Conversely,Fritz et al.13 reported the jud-

gement of hypomobility with PA glide to be fairly

reliable, andahypermobility judgement tobemoderately

reliable (kappa50?38 and 0?48, respectively).

The lack of hypomobility with the PA glide test is

determined as having less than chance agreement

(kappa ranging from {0?22 to 0?18). We believe that

Table 3 The reliability coefficient for all lumbar segmental instability tests

Variables Kappa (95% CI) Percentage agreement
Examiner 1
{ve/zve

Examiner 2
{ve/zve

(1) PLET 0?46 (0?20, 0?72) 0?725 19/21 26/14
(2) Lumbar flexion ROM w53uu 0?48 (0?16, 0?80) 0?821 7/33 10/30
(3) Lack of hypomobility {0?020 ({0?22, 0?18) 0?250 29/11 11/29
(4) Aberrant motion 0?79 (0?39, 1?19) 0?975 37/3 38/2
(5) PIT 0?71 (0?45, 0?98) 0?900 9/31 9/31
(6) Average PSLR w91uu 0?77 (0?47, 1?08) 0?950 35/5 35/5
(7) Locating the pain-provoking

segment*
0?41 (0?18, 0?63) 0?60 4/36 2/38

PLET: Passive lumbar extension test; ROM: range of motion; PA glide: posteroanterior glide; PIT: prone instability test; PSLR: passive

straight-leg raising.

*Locating the pain-provoking segment is the first phase of PIT and not one of the six segmental instability tests.

Table 4 Unadjusted kappa, adjusted kappa ‘PABAK’, prevalence and bias indices, and percent of positive and negative
agreement

Instability
categories

Unadjusted
kappa

95%
CI for

unadjusted
kappa

Percent
agreement

PABAK
adjusted
kappa

Prevalence
index

Bias
index

Percent
of

positive
agreement

Percent
of

negative
agreement n

Structural 0?19 {0?21, 0?59 85% 0?70 0?80 0?1 92% 25% 33
Functional 0?72 0?36, 1?09 95% 0?90 0?80 0?0 75% 98% 3
Combined 0?84 0?55, 1?14 98% 0?95 0?83 0?3 86% 99% 3

PABAK: prevalence-adjusted, bias-adjusted kappa; n: number of participants in each category.
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inclusion of the normal category added confusion to the

alreadypoorly reliable testbecause this category is in the

grey zone between the judgement of slight hypomobility

and slight hypermobility. Additionally, we considered

the lack of hypomobility glide to be an indirect test

because the examiners had to assess the mobility of all

lumbar segmentsfirst. If theydidnot identifyahypomo-

bile segment, the test was considered to be positive.

Therefore, this is a test of exclusion of the hypomobility

judgement. Moreover, the presence of a hypomobile

segment does not exclude the possibility of the presence

of other hypermobile segments, which could be func-

tionally unstable segments. Therefore, in the presence

of a hypermobile segment, some instability participants

might have been excluded based on the presence of one

hypomobile segment.

It is important to note that we did not rotate the

order of examiners. We did, however, allow at least

15 minutes delay between the two sets of examinations

inorder tominimise thepotential change inclinicalpres-

entation due to procedural repetition. However, the

variation in the positive test results between the raters

(11 participants compared to 29 participants) might

potentially indicate a carryover effect, in which the per-

formance of the first palpation procedure may have

altered the mobility of segmental motion prior to the

second set of examinations. In the literature, Fritz

et al.13 came up with the highest inter-rater reliability

for both hyper and hypo segmental-mobility tests

(0?48 and 0?38, respectively). In their study, they did

not switch the order of the examiners and adopted a

shorter rest-time (5 minutes) between the two sets of

examination procedures. Thus, the length of rest-time

might be a potential confounding variable on the

reliability studies of lumbar segmental-mobility tests.

It may be reasonable to study this variable in future

studies.

Locating the pain-provoking segment is the first

portion of the PIT. Segmental pain provocation

was found to be moderately reliable (kappa50?41).

This finding is in line with the findings of previous

studies of pain provocation judgement.13,15,25

The reliability of the aberrant motion test was sub-

stantial (kappa50?79), which is similar to that found

by Hicks et al.15 (kappa50?60) and Rabin et al.23

(kappa50?64). The latter studies recruited partici-

pants who had general LBP, with recurrent LBP par-

ticipants equivalent to 81–66%, respectively,15,23

compared to 85% in this study.

The PIT was substantially reliable (kappa50?71).

This finding is consistent with reports from previous

studies: Rabin et al.23 (kappa50?67) for general LBP

patients and Fritz et al.13 (kappa50?69) for the

patients who were referred for the flexion–extension

radiographs due to suspicion of lumbar instability.

Hicks et al.15 (kappa50?87), found almost perfect

reliability. These frequent reports of high reliability

of the PIT support its generalisability to a wide spec-

trum of clinical examiners.

The average PSLR in this study was substantially

reliable (kappa50?77). This result is similar to that

found by Rabin et al.23 (kappa50?73), who repeated

the test twice before recording the test scores at the

third iteration. They performed the test as described

by Hicks et al.12 who used a description of the test pro-

vided by Waddell et al.26 Neither description mentions

the repetitionof thePSLRprocedure; instead, the exam-

iner is required to record the test’s result thefirst time the

test is performed. This helps to avoid any chance of the

participant’s passing the 91uu mark due to the stretch

effect produced by repeating the test.

We divided the lumbar segmental instability into

three categories: functional instability (dysfunction

of neuromotor control), structural instability (disrup-

tion of passive stabilisers) and combined instability

(dysfunction of both the neuromotor control and

the passive subsystem).

The kappa coefficient for the functional-instability

category was substantial (95%, kappa50?72), slightly

lower than that found by Rabin et al.23 (93%,

kappa50?86). The combined instability result was

almost perfect (98%, kappa50?84). We found that

most participants who had functional instability also

had structural instability. This may be because young

and flexible subjects were likely to pass both cutoff

values for the ROM test: PSLRw91uu and lumbar flex-

ion range w53uu. This is especially true because passing

the PSLR cutoff value increases the chance of subject

allocation to functional instability, whereas passing the

lumbar flexion ROM cutoff value directly allocates the

subjects into the structural category.

Even though there was high agreement between the

raters (85%), the kappa value for structural instability

was poor (kappa50?19). This phenomenon is known

as the kappa paradox: the examiners agree more closely

on the subjects who have the condition of interest (posi-

tive structural instability, percent of positive agree-

ment591%) than on the participants who do not have

the condition of interest (negative structural instability,

negative percent of agreement525%). This imbalance

in the percent of agreement between positive and nega-

tive ratings skewed the magnitude of kappa.27 Further-

more, positive structural instability was common, as

indicatedby thehighprevalence indexandahighpercen-

tageof positive agreement. This increased the percentage

of chanceagreementand thus reduced thekappavalue.22

One way to reduce the skewed influence of prevalence

and bias indices is to calculate the PABAK or adjusted

kappa.22,28 Some statisticians recommend using

adjusted kappa to eliminate the adverse effects of preva-

lence and bias on the true value of kappa derived from

the study.22 Considering the high prevalence indices of

Alyazedi et al. Subclassification of lumbar segmental instability
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all lumbar instability categories, we calculated PABAK

to find the true value of kappa after adjusting the preva-

lence andbias indices.We found that all of the categories

rounded up to about 0?18 and 0?11 for functional and

combined instability categories, respectively. However,

the kappa value of structural instability increased dra-

matically by about 0?51 to become substantially reliable

(kappa50?7).This indicated that theprevalenceandbias

indices adversely affected the structural instability cat-

egory more than the other categories. Thus, the estab-

lished adjusted kappa value was more representative of

the observed high agreement between the raters.

We recommend that further research efforts be

directed towards establishing the cluster of structural

instability tests that can be used as screening tools to

rule out structural instability among LBP patients.

This can be accomplished by studying all structural

tests with the inclusion of PLET and the lumbar flexion

rangew53uu test in one comprehensive valid and reliable

study against the radiographic gold standard.7,8,13,20

Furthermore, in view of the lumbar mobility test’s

poor reliability in the prone position, we agree with

previous research findings that recommend the

exploration of the added effect of using a pressure/

force device prior to the reliability study. In addition,

we support the exploration of the reliability of other

kinds of lumbar mobility testing, such as the side-

lying lumbar mobility test.15,25

Finally, we would like to mention some of the limi-

tations of this study: first, we examined the inter-rater

reliability between two examiners; this might limit the

generalisability of the study results in a wide range of

examiners. Second, although we studied the inter-rater

reliability of structural instability tests as part of the

study, it is warranted to re-examine the reliability of

the structural tests on participants who have already

been examined by flexion–extension radiograph.

Third, the 30-minute training session for the examiners

was rather short and may have led to inconsistencies in

the performance. Moreover, the 95% confidence inter-

val for the kappa coefficient was noticeably wide and

might have affected the kappa precision.

Conclusion
We studied the inter-rater reliability of six clinical tests

that might predict the radiographic diagnostic standard

or the outcome of stabilisation therapy in 40 participants

who had R/CLBP. The kappa correlation coefficient

values of the functional-instability tests of the lumbar

spine confirmed these tests to be substantially reliable.

The lumbar flexion ROM and PLETs were also found

to be adequately reliable. Conversely, lack of hypomobi-

lity with the PAglide test was found to be unreliable and,

in many cases, worse than chance. Finally, the subclassi-

fication of patients into lumbar instability categories was

adequately reliable, as depicted by their PABAK values.
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