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ORIGINAL ARTICLLE

Inter-examiner reliability in the assessment of
low back pain (LBP) using the Kirkaldy-Willis

classification (KWC)

Abstract Reliable classification sys-
tems and clinical tests are sought for
the care of patients with low back
pain (LBP). The objectives of this
clinical study were to evaluate inter-
examiner reliability in the classifica-
tion of patients with LBP, the influ-
ence of radiological findings on the
classification and the reliability of
some clinical tests. Two examiners
independently assessed 50 outpa-
tients with LBP. Inter-examiner reli-
ability in classification of patients
with LBP using Kirkkaldy-Willis
classification (KWC) system and in
30 clinical tests was calculated as
percentage agreement and kappa
coefficients (x). Inter-examiner reli-
ability was excellent (x> 0.8) for
classification according to KWC.
Radiological findings did not influ-
ence the reliability. Age of the

patient, movement range, and pain
and neurological signs seemed to
guide the decision on classification.
The reliability of clinical tests was
good (x> 0.6) in 6 tests and moderate
(k>0.4) in 12 tests. Good inter-
examiner reliability was found for the
SLR test, movement range and sen-
sibility testing with spurs in derma-
tome areas. We conclude that the
KWC for classifying patients with
LBP seems to be a reliable classifi-
cation system depending on a few key
observations and that moderate and
good inter-examiner reliability can be
achieved in several clinical tests in the
assessment of LBP.

Keywords Low back pain -
Classification - Inter-examiner
reliability - Assessment of clinical
tests - Kirkaldy-Willis

Introduction

The lack of a practical and reliable classification system
for low back pain (LBP) syndromes is considered a top-
priority research question as these syndromes have a
substantial influence on health and quality of life, and
impose enormous costs on health systems [7, 16, 18, 24].
Studies on classification systems with a pathoanatomical
viewpoint like the Kirkaldy-Willis Classification (KWC)
are rare [32]. Our hypothesis in this clinical study on
outpatients with LBP is that KWC may be a reliable
classification system.

Riddle in a review article on classification of LBP
notes that “the most compelling argument for develop-
ing and using classification systems is that our current

system for grouping patients appear to be inadequate”
[35]. This inadequacy seems clear as only 15% of LBP
cases are said to have a specific diagnosis [32, 35]. The
rest are classified as “‘non-specific” LBP, where psy-
chosocial factors are often mentioned as being causative
[21, 28].

Then, what motives can be listed for classifying LBP?
Sahrmann gives an answer, “A critical step...is the
development of diagnostic categories...of the signs and
symptoms that are identified by ...examinations and
tests. A primary premise is that treatment should be
based on the diagnosis ...these diagnoses will (1) clarify
practice, (2) provide an important means of communi-
cation with colleagues and consumers, (3) ...direct re-
search and assessment of treatment effectiveness, and (4)
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reduce the tendency toward cultism associated with
practice based almost entirely on treatment approaches™
[37]. We believe the lack of an evidence-based consensus
on how to assess and classify LBP contributes to the fact
that almost none of the commonly occurring and fre-
quently practiced medical interventions for LBP have
proven to be effective [17].

Previous studies on classification of LBP have fo-
cused on systems based on the effect of treatment [ [, 13,
38, 42]. This focus is due to the assumption that a
pathoanatomical etiology can rarely be determined.
However, Bernard, Kirkaldy-Willis and others contend
that a pathoanatomical viewpoint is fundamental to
interpretation and treatment of LBP (3, 23, 27, 32].

The KWC of LBP identifies three phases of pro-
gressive degeneration of the disc(s) and/or facet joint(s)
in the lower spine as a result of minor or major trauma
[22]. In phase I, called “dysfunction”, the typical patient
is a person below middle age with acute/subacute LBP
presenting after rotational or compressive trauma to the
back resulting in capsular/annular tears and minor facet
joint subluxation which may lead to synovitis. Sustained
segmental muscle hypertonicity cause ischemia and al-
tered metabolism in an injured segment which may lead

to fibrosis, ostophyte formation and initiate disc

degeneration. Phase I is considered the most common
form of LBP. In phase II, called “unstable”, the typical
patient would be a middle age person with recurrent
LBP where successive trauma to disc and facet joint(s)
has caused degeneration of cartilage, laxity of the facet
capsule and further tears and internal disruption of the
disc which may result in bulging of the annulus. In phase

[II, called “‘stabilisation™, the typical person would be
older and have a long history of LBP but now mainly
distal symptoms. The pathoanatomical changes include
destruction of cartilage and discs with fibrosis and
ostophyte formation causing stiffness and risk for nerve
impingement in the spine.

Progressive degeneration due to damage to the disc,
endplate and/or adjacent joints and ligaments, has been
noted by others as also the fact that nerve irritation can
occur in any stage of disc degeneration due to chemical
and/or mechanical stimuli [1, 5, 20, 30, 31]. We consider
the KWC to be logical and practical as it takes into
account key observations of symptoms, signs and
radiological changes in the three KWC phases described
in Table 1.

Our objectives with this study were; first to evaluate
the inter-examiner reliability in classification of patients
with LBP using the KWC system, second to evaluate if
knowledge of radiological findings influence the classifi-
cation and third to evaluate the inter-examiner reliability
of some clinical tests in the assessment of LBP [39].

Materials and methods
Examiners

Two female physiotherapists (A and B), both with
international certification in orthopaedic manual ther-
apy and with 20, respectively, 24 years of clinical expe-
rience and 9 years of work at the same private
outpatient clinic in southern Stockholm.

Table 1 Key observations in the phases of the KWC system of low back degenerative disease

II1 Stabilisation

Phase I Dysfunction II Unstable

Symptomnis Low back pain Those of dysfunction Less low back pain
Often localised Giving way of back: “catch” Mainly leg pain
Sometimes referred Pain on coming to standing
Movement painful Position after flexion

Signs Local tenderness Detection of abnormal movement Muscle tenderness

Muscle contracted
Hypomobility

Extension painful

Seldom neurology

Abnormal decreased movement
Spinous processes malaligned
[rregular facets

Early disc changes

Radiological changes

(Inspection, palpation) Stiffness
Observation of *“‘catch”, sway, or shift Reduced movement
When coming erect after Flexion Scoliosis

Some neurology
Enlarged facets
Loss of disc height
Osteophytes

Small foramina
Reduced movement
Scoliosis

Anterioposterior

Lateral shift

Rotation

Abnormal tilt

Malaligned spinous processes
Oblique

Opening facets

lateral

Spondylolisthesis (in flexion)
Retrospondylolisthesis (in extension)
Abnormal opening of disc
Abrupt change in pedicie height
CT changes disc bulging
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Patients and randomisation

During 4 months, 50 patients visiting a private outpa-
tient back clinic were independently assessed by each
examiner. Physicians, mainly general practitioners, re-
ferred about 15% of the patients, the others came
without referral. The inclusion criteria were LBP with or
without radiation to the leg. Exclusion criteria were age
below 16, previous spinal surgery or visit to the clinic or
difficulty to perform a full exam.

Suitable patients were informed about and invited to
participate in the study when they called to make their
first appointment. For those interested, one of the 60
sealed envelopes, prepared by a statistician, was opened
in order to evenly assign the patient to the first assess-
ment with either examiner A or B.

No patient declined the offer to participate. Three
patients did not show up at the appointed time and two
patients were excluded, one due to obesity and the other
due to confounding neck problems made known prior to
entering the study. The characteristics of the 50 patients
included are shown  in Table 2. The regional ethics
commifttee approved the study. Written information
about the study was given as patients arrived for their
first visit.

Procedure

Each assessment session consisted of history taking
including information on radiological observations and
then a structured physical examination before a decision
on diagnosis and treatment recommendations was made
by the respective examiner. An average of 40 min/pa-
tient was allocated for each examiner. The interval be-
tween assessments was less than 30 min. Standardised
assessment forms were filled out for each patient where
results of each clinical test and the KWC were noted.
After each session the assessment form was placed in an
envelope, which was then sealed. During the assessment
sessions, the patient was not informed about the results
of the examination.

Radiological examination (RE)

Some time prior to entering this study, 20 patients had a
RE of their lower back. Of these 20, 15 had a plain

Table 2 Patient characteristics for the entire sample (1= 50)

Men Women
Number 18 32
Mean age (range), years 34 (16-61) 38 (18-61)
Mean height (range), cm 181 (170-186) 167 (158-175)
Mean weight (range), kg 83 (70-95) 62 (49-77)

X-ray and 5 had an MRI. The radiologist’s written
assessment of the RE was available to examiners during
the history taking. This was done in order to analyse
these patients as a subgroup to find out whether the
results of the RE influenced the KWC.

Physical examination

The physical examination included 30 clinical tests. The
clinical test procedures and definitions on how to assess
observations are presented in the Appendix. Assess-
ments were made subjectively without a measuring de-
vice to resemble everyday practice. In all tests except one
a binary (normal/not normal) decision was made. The
exception was the evaluation of inter-segmental mobil-
ity, where the examiner had to decide whether mobility
was decreased, normal or increased. A “not normal”
decision was termed a “positive” observation. The tests
included were chosen based on the examiners experience
of assessing patients according to the KWC and had
been used in the everyday practice of both examiners
and also in our previous study on reliability of clinical
tests [39].

Classification

For each patient, the examiners had to decide which of
the three phases (I-1II) in the KWC system (Table 1) the
patient was in. Furthermore, when radiating pain was
present the examiner had to decide whether there was
nerve root involvement or not.

Statistics

The prevalence of positive observations and the degree
of overall agreement was calculated in percent. The
kappa coefficient (x) was calculated to express inter-
examiner reliability [10, 12]. Weighted x values were
calculated for the inter-segmental mobility tests and the
KWC, where more than two options were possible [2].
For the inter-segmental mobility tests k values were also
calculated after observations were dichotomised, i.e. the
two possible abnormal observations (increased or de-
creased) were combined to obtain a binary item (normal
or not normal). For tests measured on the right and the
left side, the prevalence of a positive test on one side or
the other was used to indicate that the test was positive.

The « is a chance-corrected measure of agreement
that is influenced by the prevalence of positive findings
and is attenuated most severely towards low values when
the prevalence is either particularly low or high [41].
Therefore, the « was not calculated when the mean of
the examiners’ prevalence was below 10% or above
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Table 3 Inter-examiner reliability in classifying LBP using the
KWC (n=50)

Phase Examiner A Total #
[ I I11
Dysfunction Unstable  Stabilisation
Examiner B
Dysfunction 21 1 1 23
Unstable 2 16 0 18
Stabilisation t 1 7 9
Total 24 18 8 50

Boldface figures indicate total agreement on the classification, a
total off 44

90%, or when the prevalence of one examiner was 0%.
The standard error (SE) and the 95% confidence interval
(CI) for the x were also calculated. The x was classified
as follows: <0 ‘“‘no agreement better than chance”, 0—
0.2 “poor”, 0.21-0.4 “slight”, 0.41-0.6 “moderate”,
0.61-0.8 “good” and 0.81-1 “‘excellent” agreement [2,
21, 39]. ,

The mean prevalence of positive clinical test obser-
vations for the two examiners was calculated for each
diagnostic phase. Fisher’s exact test was used to assess

the difference in likelihood of a positive observation in
clinical tests in the three phases. The test was done for
each examiner separately. The significance level P<0.05
was used.

Results

Inter-examiner reliability in classifying patients
with LBP using the KWC

In 44 (88%) of the patients the examiners agreed on the
KWC (Table 3). The weighted x was 0.81 £0.105 (SE),
indicating excellent reliability. Dysfunction was the most
common phase. The characteristics for the 44 patients
where examiners agreed fully on the KWC showed that
mean age increased gradually from 29 years in phase |
(range 16-43), to 35 years in phase II (range 22-54) and
56 years in phase III (range 46-61). The proportion of
women to men was high in phases I (17 to 4) and III (S
to 2), whereas men were predominant in phase II (5 to
11). Nerve root involvement was present in 10 patients
(20%) according to both examiners. The agreement was
100%, the x was 1.0 +0.236 (SE).

Table 4 Inter-examiner reliability in the assessment of clinical tests (n= 50)

Clinical test” Prevalence of Overall Kappa SE for 95% CI for

positive agreement coefficient kappa kappa

observations (%)

(%) by

examiner

A B Lower Upper
Posture
Sagittal configuration 46 56 78 0.56 0.139 0.29 0.84
Movement range
Flexion range 30 28 94 0.85 0.141 0.58 1.00
Extension range 26 32 78 0.47 0.140 0.19 0.74
Lateral bend range 14 22 88 0.60 0.136 0.33 0.86
Movement pain
Flexion pain 50 44 86 0.72 0.140 0.44 1.00
Extension pain 34 40 78 0.53 0.140 0.25 0.80
Lateral bend pain 32 38 78 0.52 0.140 0.24 0.79
Inter-segmental mobility
Segment above lumbosacral 46 40 74 0.47 0.140 0.20 0.75
Lumbosacral segment 82 84 86 0.50 0.141 0.23 0.78
Tenderness
Springing test 62 64 74 0.44 0.14} 0.17 0.72
Segment above lumbosacral 66 60 74 0.44 0.140 0.17 0.72
Lumbosacral segment 80 76 84 0.53 0.141 0.26 0.81
Muscle stiffness
Rectus 20 16 88 0.59 0.140 032 0.87
Hamstring 24 34 82 0.57 0.137 0.30 0.84
Neurological
Sensibility to pain L4 6 16 90 0.50 0.123 0.26 0.74
Sensibility to pain L5 12 20 92 0.71 0.135 0.44 0.97
Sensibility to pain Si 14 24 90 0.68 0.134 0.42 0.94
Ischiadicus stretch (SLR) 16 14 98 0.92 0.141 0.65 1.00

2Only clinical tests with x> 0.40 are shown
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Fig. 1 Mean kappa values for
categories of clinical tests. The
number of clinical tests with
kappa coefficients included in

the category are noted in 2

parentheses (#n). g Movement pain (3)
_-g. Intersegmental mobility (2)
:"_f Tendemess (4) |
% Sacroiliac and hip joint (1)
%’ Muscle tightness (3)
(3]

Sensibility (3)

Ischiadicus stretch (1)

Inter-examiner reliability in the assessment of clinical
tests

In Table 4 are shown those 18 tests with x> 0.40 indi-
cating at least moderate reliability. The highest x were
found for the SLR test (0.92), the flexion pain (0.72) and
sensibility tests for L5 (0.71) and S1 (0.68). Three tests
had k<0.40; the sacroiliac compression pain (0.06),
paravertebral tenderness (0.17) and iliopsoas tightness
(0.33). The weighted k for inter-segmental mobility was
0.57+£0.106 (SE) for the lumbosacral segment and
0.45+0.104 (SE) for the previous segment (not shown in
any table). Taking into account the lower bound of the
95% CI for k, 16 of the 22 clinical tests where x could be
calculated receive k<0.40. When clinical tests are
grouped in categories (Fig. 1) Ischiadicus stretch (SLR),
the movement range and the sensibility tests show the
highest k¥ (>0.6). The highest prevalence of positive
observations, four out of five, was found for deranged
inter-segmental mobility and tenderness in the lumbo-
sacral segment.

Prevalence of positive observations in tests
distinguishing the KWC phases

The prevalence of positive observations in tests distin-
guishing the KWC phases is shown in Table 5. There
were six clinical tests where both examiners showed a
significant difference in likelihood for a positive obser-
vation distinguishing KWC phases. Patients classified in
phase II had a significantly higher likelihood for a po-
sitive test compared to patients in phase I and I1I for the
following tests: Lordosis, Flexion range, Flexion pain,
Strength big toe extension and Ischiadicus stretch

Posture (2)

Movement range (3)

A R

et At &

0 0.2 0.4 0.6 0.8 1

kappa value

(SLR). For Extension pain, patients in phase III were
significantly less likely to have a positive observation
compared to patients in phase I and IIL.

Discussion

Our study showed that it was possible to attain excellent
(x> 0.8) inter-examiner reliability in classifying patients
with LBP using the KWC. Moreover, that knowledge of
RE did not improve the reliability. Rather, the age of the
patient, movement range and pain and a few positive
neurological observations seemed to have the major
impact on the classification. Furthermore, we found that
some clinical tests can be performed with moderate or

Table 5 Prevalence of positive observations in tests distinguishing
the KWC phases

Clinical test® Prevalence of positive observations

(%) in each phase®

I I1 I
Dysfunction Unstable Stabilisation
Lordosis 0 25 0
Flexion range 11 61 12
Flexion pain 32 78 24
Extension pain 40 50 0
Strength big toe extension 0 22 0
Ischiadicus stretch (SLR) 0 42 0

*Only those clinical tests where a significant difference in likelihood
for both examiners of a positive observation in the KWC phases
are shown, the other tests did not differ in likelihood between
Ehases for both examiners

Mean of the two examiners’ observations
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even good inter-examiner reliability, especially the SLR,
movement range and the sensibility tests. This may be
the first study on the reliability of the KWC system. The
strength of the study is that we included an evaluation of
the reliability of the clinical tests we used in the process
of classification.

Earlier inter-examiner reliability studies on the clas-
sification of LBP have focused on treatment options.
The McKenzie system, based on impairments, seems to
be the most evaluated and inter-examiner reliability
ranges from x 0.26 to 0.70 in different studies [21, 34,
36]. Delitto et al. [11] have proposed a treatment-based
classification system that in one study has shown mod-
erate inter-examiner reliability. Wilson et al. [42] in 1999
presented a classification system consisting of five pat-
terns of mechanical back pain where examiners using
key elements of the history and the clinical examination
agreed on patient classification in 79% of 204 patients
(k=0.61).

The Quebec Task Force, Wadell and Turk and
BenDebba et al have proposed classifications systems
based mainly on the spatial distribution of pain and/or
the presence of signs of mechanical nerve root pain, but
to our knowledge their reliability has not been studied
(4, 25].

The excellent inter-examiner reliability of the KWC
system in our study is equal to the best results of earlier
studies on classification of LBP as aforementioned {13,
21]. Our examiner’s experience in classifying according
to KWC was long since established and part of their
daily thinking. The question is—what observations may
have led to this excellent result? Surprisingly, radiolog-
ical observations did not improve the reliability. One
reason may be that the examiners were physiotherapists
and speciaily trained to make diagnoses based on history
and clinical observations [8, 14, 19]. The observation
having the greatest impact on the classification seems to
be an increase in age in the subsequent phases of KWC.
This observation is in accordance with the theory of
progressive degeneration in phase I through III. The
painful extension in phase I and II but not in phase IIl is
also in accordance with the KWC key observations. The
tendency of decreased inter-segmental mobility through
phase I-11I was logical, but not statistically significant.
Other key. observations described in the KWC were not
verified in our study. For example, tenderness and
muscle stiffness were signs almost equally frequent in
patients of all three phases of the KWC. The presence of
positive neurological observations in phase II is not a
key sign noted by Kirkaldy-Willis. However, we con-
sider the presence of neurological observations in phase
II logical in accord with the theory of discoligamentous
injuries that can exert chemical and/or mechanical injury
to spinal nerve tissue [29-31].

The inter-examiner reliability of the clinical tests in
this study confirms the results of a previous study of our

own [39]. The most reliable categories of clinical tests
with k> 0.6, indicating good reliability were the SLR,
the movement range and the sensibility to pain tests
(Table 4). Within these categories were five of the six
tests that reached x> 0.6 and also four of the five tests
where the lower limit of the 95% CI was above k> 0.4,
The SLR test has shown good reliability in other studies
[26, 39], although poor reliability has also been reported
[40]. The pinwheel sensibility test is not well known, but
it is easy to perform and has demonstrated good reli-
ability in one of our studies on neck—shoulder patients
[6]. This test may be recommended for further studies on
reliability and validity. The least reliable test was the
sacroiliac compression test. All other categories of tests
were found with moderate reliability (Fig. 1).

The reliability of clinical tests may depend on several
factors. First, how well a test can be standardised.
Tenderness and sacroiliac compression tests are difficult
to standardise and logically receives low kappa values in
ours as in other studies [9, 26, 33, 39]. Second, it has
been reported that reliability improves with an increased
prevalence of positive observations [9]. However, in our
study the tests where we had few positive observations
(the SLR and the sensibility tests) had the highest kappa
values, and so we question if prevalence is important to
reliability. Third, the experience of the examiners may
vary, but having experienced examiners may not be
sufficient. One study even indicated decreased reliability
with increased experienced examiners. A reason for this
may be that experienced examiners develop personal
idiosyncrasies [15]. We cannot exclude a shared bias on
the part of our examiners neither in the classification of
LBP nor in the assessment of clinical tests, and this
himitation needs further studies to dismiss.

Other limitations to our study are that the patient
sample is rather small, although not smaller than the late
studies on the Mc Kenzie system [21, 34, 36]. Further-
more, an evaluation of correlation between radiological
and clinical observations would have been valuable, This
evaluation is now being done by our team in a larger
study. Furthermore, all assessments were subjective and
not statistical, as 1t has been suggested to be the ideal
[35]. A statistical method of assessing history, clinical
and radiological observations is yet to be developed and
elaborated on in future studies. Future studies may also
evaluate if the KWC can improve treatment selection
and outcome.

Conclusions and clinical implications

Excellent inter-examiner reliability was found for the
KWC system of LBP. In clinical practice, it appears that
KWC could be based on knowledge of the age of the
patient and a few clinical tests. KWC phase | would be a
young patient with pain on back extension, yet normal
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range of motion and no neurological signs. Phase 2
would be a middle age patient with pain on back flexion
and extension, reduced flexion, altered lordosis, extensor
hallucis longus weakness and a positive SLR. Phase 3
would be an older patient with no pain on movement
and no neurological signs. Knowledge of RE is not
necessary. '

Good inter-examiner reliability was found for clinical

tests like the SLR, movement range and sensibility
testing with spurs in dermatome area. We conclude that
the KWC and the clinical tests just mentioned may be
recommended for use and further studies in the exami-
nation and classification of LBP.

Acknowledgement This study was supported by funds from
Stockholm county council.

Appendix

Clinical test procedures and definitions on what
was evaluated as not normal (NN)

First with patient standing

Posture. Increased or decreased lumbar lordosis
respectively scoliosis NN.

Movement range. Decreased lumbar forward flexion,
extension and lateral bending NN.

Movement pain. Pain on lumbar flexion, extension
and on lateral bending NN.

Foramen compression test was performed with lateral
bending and rotation of the lumbar spine to the tested
side. Provoked pain radiating down below the knee
NN.

Second with patient lying in prone position

Femoral nerve stretch test (Ely’s test). The tested leg
was passively extended in the hip joint and flexed in
the knee joint. Provoked pain radiating down to the
anterior thigh NN if it could be increased by flexion of
the head and/or plantar flexion in the ankle joint.
Muscle stiffness of rectus femoris NN if the heel of the
foot did not reach the gluteal skin.

Springing test. One hand placed on fingers of the other
hand positioned on each side of the spinal processes.
Tenderness or decreased elasticity NN.

Sacroiliac compression pain was evaluated as the lat-
eral edge of the sacrum was compressed using both
hands. Increased pain on either side NN.

e Paravertebral tenderness. Evaluated in the lumbar
area between the spinal processes and the midaxillary
line. Tenderness and/or a difference between left and
right side NIN.

e Inter-segmental tenderness in the lumbosacral seg-
ment and the segment immediately above. Tenderness
on palpation with fingers NN.

Third with patient lying on one side with the hips
and knees ﬁexed

o Inter-segmental mobility (angular and translational)
in the lumbosacral segment and the segment imme-
diately above were evaluated by palpation while
passively moving the patients knees and classified as
decreased, normal or increased.

Fourth with patient lying in supine position

e Ischiadicus nerve stretch test (straight leg raising or
SLR) and hamstring stiffness test was performed
simultaneously. The examiner fixed one leg to the ta-
ble to stabilise the pelvis, while elevating the tested leg
with the knee in extension. SLR NN if pain radiated
below the knee and if the pain increased either when
the head was flexed or when the foot was dorsiflexed.
Hamstring test NN if less than 80° flexion in the hip
was reached.

o Sensibility was tested with a pinwheel, one side at a
time, in the dermatome areas according to the maps of
Netter. Deranged or asymmetrical sensibility NN.

o Strength in the ankle and in large toe dorsiflexion NN
if decreased or asymmetrical.

o Patellar and Achilles reflexes NN if the response was
deranged or asymmetrical.

¢ Internal hip rotation. Evaluated with the hip and knee
in 90° flexion. Decreased range and/or asymmetry in
the joint motion NN.

e Patrick’s test. Performed as described by K. Lewit in
Manuelle Medizin from Munchen-Wien-Baltimore,
1987. Pain in the dorsal region of the sacroiliac joint
on the same side and/or decreased range of move-
ment with an increased resistance at the end point
NN.

e Iliopsoas muscles stifiness was tested with the tuber os
ischi at the lower end of the examination table. To
maintain the lower back flat on the table, the opposite
leg was maximally flexed in the hip joint and held by
the patient against the chest. If the thigh on the side
tested did not reach the horizontal plane of the
examination table NN,
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