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Objective: The purpose of the present study is to assess the inter- and intra-rater reliability of a postural assessment for
detecting scoliosis between 4" year physical therapy (PT) students and PT specialists by using 30 postural indices.
Material and Method: Six examiners, three 4" year PT students and 3 certified PT specialists, performed the postural indices
on 10 asymptomatic subjects.

Results: Inter-rater reliability between 4" year students and PT specialists and intra-rater reliability ranged from poor to
almost perfect. Two items that needed rectification were PSIS level and iliac crest.

Conclusion: There was a variable range of values in agreement either within or between examiners for the assessment of
scoliosis screening. This shows that the assessment in scoliosis screening should be used with caution by 4™ year students.
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Scoliosis is a complex three-dimensional
deformity of the spine. It can be categorized by a lateral
deviation and axial rotation®?, The diagnosis often
comes as a complete surprise because parents tend
not to see their children’s bare back®. It is important
that scoliosis be accurately diagnosed to determine an
appropriate treatment, and to prevent progressive
scoliosis. Physical therapists (PTs) apply a variety of
procedures to detect scoliosis, plan treatment and
prevent the progression of scoliosis. The postural
assessment for scoliosis consists of visual observation,
palpation, and motion testing®. The previous
studies® of postural assessment were carried out by
4" year physical therapy (PT) students using several
indices. However, the indices of assessments were not
the same and the investigators did not examine the
inter- and intra-reliability of measurements. Therefore,
the present study was to develop the indices and to
assess the inter- and intra-rater reliability of postural
assessment for scoliosis between 4™ year PT students
and PT specialists.
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Material and Method

The present study was approved by Mahidol
University Institutional Review Board (MU-IRB 2013/
035.2504). The examiners consisted of three 4" year PT
students and three PT specialists training for scoliosis
management. The subjects were recruited from the
undergraduate students at Mahidol University.
Inclusion criteria were as follows: the body mass index
(BMI) less than 23 kg/m?, no pain, no limitation of any
joints and able to stand still longer than 15 minutes.
The subjects unable to perform forward bending test
were excluded.

Procedure

The researchers developed 30 indices of
postural assessment for scoliosis and guidelines on
definition of each index. Such indices were examined in
anterior-posterior and lateral views, and the forward
bending test; index 1-19, all of the examiners assessed
from a posterior view, index 20-24 from lateral view,
index 25-28 from anterior view, and index 29 to 30 from
forward bending test. In some indices, the examiners
assessed by using a palpation for comparing the level
of bony landmark, for instance, index 8, 11 to 13, and
23. Details of indices were illustrated under table 1 to 4.
The subjects stood on the step that had been set up as
shown in Fig. 1. The subjects wore shorts with the
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length above their ankles. Male subjects were asked to
take off their shirt while females were asked to wear the
backless shirt, which was prepared for observing the
line of spinal curvature clearly. All examiners assessed
subjects by observation, palpation and judgment for
10 minutes and recorded the result in the scoliosis
assessment form. PT specialists assessed each
participant once while the 4" year students assessed
each participant once a day and assessed three times
per each participant (with more than one-day interval
between each assessment for preventing the students’
recognition).

Data analysis

The statistical analysis was performed by
Cohen’s kappa coefficient (K), which was calculated
by using Statistical Package for Social Science (SPSS)
version 21.0. Inter-rater reliability was computed by
using an agreement from the certified PT specialists,
which calculated from 2 out of 3 agreements, and
compared with the 4™ year PT students. This study
used three specialists for increasing the accuracy of
results as well as creating standard agreement in the
assessment process. Intra-rater reliability of each
student was calculated by comparing the agreements
at 1*tand 2™ trials from three assessment trials of each
participant. Kappa values above zero were interpreted
using the scale purposed by Landis and Koch, which
are 0.0-0.2 =slight, 0.21-0.40 = fair, 0.41-0.60 = moderate,
0.61-0.80 = substantial, and 0.81-1.00 = almost perfect®.

Results

Ten subjects (BMI =19.05 kg/m?, age = 20+1
years on average, three males and seven females, were
recruited from students at Mahidol University. To
distinguish clearly between different result levels,
Cohen’s Kappa Coefficient were divided into 3 ranges
for inter-rater reliability, which are <0.4, 0.4-0.6, and >0.6.
Nine of thirty indices in inter-rater reliability ranged
from >0.4-1.0. While, five posture indices were shown
in Kappa <0.0-0.40, as presented in Table 1. For intra-
rater reliability ranged from poor to almost perfect, three
indices ranged from moderate to almost perfect, and
seven posture indices ranged from poor to fair, as shown
in Table 2.

Discussion

Nine of thirty indices in inter-rater reliability
ranged from >0.4-1.0, which are shoulder level, scoliosis
cervical, scoliosis thoracic, scoliosis lumbar, rib cage,
waist form, standing posture (Lt), thoracic prominence,
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Fig. 1

Dress and position of participants.

and lumbar prominence. Those indices were not
complicated being observed anatomically since few
rotations or small changes present. While, five posture
indices (popliteal line level, PSIS level, Pelvic level (iliac
crest), ASIS level, and pelvis rotation) were shown in
<0.4 because of the region of pelvis could not only be
observed visually but touching was also needed for
the better precision, and these indices were difficult to
be assessed and required more skills and experiences
in palpation. In terms of popliteal levels, this is because
itis not properly viewed from eye level, so this made it
harder to assess.

Intra-rater reliability ranged from moderate to
almost perfect in three of thirty indices (scoliosis
cervical, knee alignment, and lumbar prominence),
because of those indices being easy to observe
anatomically. While, seven postures indices (scapula
border, waist form, PSIS level, iliac crest, gluteal fold
level, right calcaneal line, and thoracic prominence)
ranged from poor to fair because these areas were more
difficult to be determined and required more skills and
experience.

In inter- and intra-rater reliability, there were
some indices that were ventral prominent and showed
poor posture, and could not be calculated by using
SPSS because those indices lacked data distribution
(the examiners recorded the same code for each subject).
Therefore, this could be improved by using other
statistical methods in the future study.

Error in judgments of posture indices in these
experiments may have occurred in the observation, in
palpation or in both. The present results may be
influenced by the subjects having to change the
position, the force used differed between examiners,
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Table 1. Inter-rater reliability between 4" year physical therapy students and physical therapy specialists in sub-group

Kappa Index of postural assessment for scoliosis
Student
value
No. 1

range

1 0.4-0.6

2 345 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

H B N BN

1 = head lateral flexion; 2 = head rotation; 3 = shoulder level; 4, 5, 6 = scoliosis C-T-L; 7 = scapular (border); 8 = inferior angle
of scapular; 9 = rib cage (hump); 10 = waist form; 11 = pelvis level (iliac crest); 12 = PSIS level; 13 = gluteal fold level; 14 =
popliteal line level; 15 = knee alignment; 16, 17 = Lt & Rt calcaneal line; 18, 19 = standing posture (Lt & Rt); 20 = head; 21,
22 =shoulder in lateral view (Lt & Rt); 23 = pelvic tilt; 24 = anterior chest; 25 = ASIS level; 26 = pelvis rotation; 27 = ventral
prominence; 28 = poor posture; 29, 30 = T&L prominence

Table 2. Intra-rater reliability between 4™ year physical therapy students

Intra-rater reliability; Kappa value range: Index of posture

<0 0.0-0.2 0.21-0.40 0.41-0.60 0.61-0.80 0.81-1.0
Poor Slight Fair Moderate Substantial Almost perfect
ST1 6,9,20 7,11,13,16,19, 3,5,12, 14,17, 10 1,8,29 2,4, 15, 21-24,
25,26 18 27,28, 30
ST2 9 11, 12,18 14, 16, 19, 26 1,3,5,8, 10, 2,6,13,20,29, 4,7,15,21-24,
17,25 30 27,28
ST3 7,9-12,21 17,25 2, 6,13, 16, 18, 1,5, 8, 14, 20, 3 4,15, 23, 24,
19, 22, 26, 30 29 27,28

1 = head lateral flexion; 2 = head rotation; 3 = shoulder level; 4, 5, 6 = scoliosis C-T-L; 7 = scapular (border); 8 = inferior angle
of scapular; 9 = rib cage (hump); 10 = waist form; 11 = pelvis level (iliac crest); 12 = PSIS level; 13 = gluteal fold level; 14 =
popliteal line level; 15 = knee alignment; 16, 17 = Lt & Rt calcaneal line; 18, 19 = standing posture (Lt & Rt); 20 = head; 21,
22 =shoulder in lateral view (Lt & Rt); 23 = pelvic tilt; 24 = anterior chest; 25 = ASIS level; 26 = pelvis rotation; 27 = ventral
prominence; 28 = poor posture; 29, 30 = T&L prominence; ST = student

variation in examination techniques, and the short
amounts of practices of the 4™ year PT students, which
were just only about 18 hours before the assessment.
Two indices, which showed poor to fair agreements in,
inter and intra-rater reliability rater reliability, were PSIS
level and iliac crest; these indices were difficult to be
palpated.

In the present study, it shows less agreement
in inter and intra-rater reliability for these two indices,
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the PSIS level and iliac crest. It was similar to previous
studies, which indicated poor reliability in regions of
pelvis™®, The result demonstrated that the PSIS level
was more difficult to find the exact percent agreement
than the iliac crest. While other studies reported the
inter-rater reliability of palpation were significantly
greater for the PSIS level than the iliac crest, p<0.05®,
This could be an area for a future study. Inter and Intra-
rater reliability could possibly be improved by the better
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training of examiners®® and should include a formal or
informal comparison of results between examiners
followed by several retests until obtaining better
agreements.

Conclusion

There was a variable range of value
agreements either within or between examiners for the
assessment in scoliosis screening. This shows that
the general lack of reliability for this scoliosis screening
indicating that students should exercise caution when
interpreting the assessment.

There were two items for which rectification
was suggested, the PSIS levels and the iliac crest. As
observation and palpation play an important role in
assessment and diagnosis in scoliosis screening
program, the variable range of inter and intra-examiner
reliability should be a factor to be carefully observed
and assessed.

What is already known on this topic?

Scoliosis in Thailand was usually detected
through school screening program by fourth year
physical therapy students. The basic way to assess
scoliosis is the postural assessment using visual
observation, static palpation, and motion testing. There
is no study dedicated to finding reliability of scoliosis
screening program between the physical therapy
students and physical therapy specialists.

What this study adds?

The present study shows the general lack of
reliability for scoliosis screening indicating that
students should practice caution when interpreting the
assessment. This suggests that inter- and intra-rater
reliability could possibly be improved by the better
training of examiners and should have a formal or
informal comparison of results between examiners
followed by several retests until receiving better
agreements.
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