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Objectives: To investigate the interrater reliability of the REEDCO postural score (RPS)
between a physical therapist (PT) and a schoolteacher in healthy adolescents.

Methods: This cross-sectional study evaluated the interrater reliability. The standing postures
of 86 adolescents were assessed using the RPS. The schoolteacher and PT independently
observed and scored 10 items of posture.

Results: The Kappa coefficients of all items assessed were slight to fair. No significant
agreement was observed between the assessors for seven items, including the head, shoulders,
spine, and hip in the posterior view, and the upper back, abdomen, and lower back in the lateral
view. Furthermore, significant differences were observed in the grading between the two
assessors for seven items: the shoulders, hips, and ankles in the posterior view and the neck,
upper back, trunk, and abdomen in the lateral view. The total RPS score was also significantly
different between PT and schoolteachers (P<0.001).

Discussion: This study’s results showed poor to fair agreement levels for posture screening
by RPS among schoolteachers. This may be due to the two assessors’ different observation
skills. The sequence of assessments may also influence the results. The posture school
:  screening program should consider more comprehensive training sessions to improve
Posture, Adolescent, Scoliosis : reliability between assessors.
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e This study aimed to determine the reliability of postural assessments between laypeople and health professionals.

e Poor to fair agreement was observed for posture screening using the RPS between a PT and a schoolteacher.

e A comprehensive posture screening training program should be provided to all designated assessors.

Plain Language Summary

This study compared the posture assessment results of a schoolteacher and a physical therapist (PT). The results
showed that the scores rated by the schoolteacher were different from those rated by the PT. Therefore, if a teacher is
assigned to screen posture in their school, an intensive training program should be provided.

Introduction

ith a prevalence of 2-5%, scoliosis has
become a major concern for adolescent
health. School screening programs are
recommended to timely capture the
condition, and are routinely practiced
as a health prevention protocol in many countries [1]. The
SOSORT consensus paper on scoliosis school screening
has justified the program to detect even mild and revers-
ible spinal curvatures at an early stage. This would bene-
fit children with adolescent idiopathic scoliosis (AIS) by
providing a less invasive method of treatment or surgery
[1]. There are recommendations for a standard protocol
for using the forward bending test (FBT) and the degrees
of axial trunk rotation (ATR) measured with a scoliom-
eter for AIS detection [1, 2]. However, the criteria for
testing results have been debated regarding their effec-
tiveness and the threat of over-referral rates [3, 4].

In addition to FBT and ATR, posture assessment is cru-
cial to the screening process. Incorrect posture is defined
as deviations of the upright posture that disturb the sta-
bility and normal function of tissues and organs [5]. The
prevalence of abnormal posture was reported as high as
65.3% in a population-based study of school students
in China. Yang et al. [5] proposed a model of “incor-
rect posture,” including 10 indicators related to changes
in the visually inspected body appearance, the FBT, and
the ATR for the complete screening process in children
and adolescents. They reported a better positive predic-
tive value of 83.8% for identifying AIS patients with a
Cobb angle >10° in a large-scale school scoliosis screen-
ing [6]. Thus, an incorrect posture is a feasible and effec-
tive identificatory measure for school scoliosis screening
in China [6].

Incorrect posture has been indicated to be associat-
ed with the risk of developing scoliosis [3, 7, 8]. The
shoulder height difference, scapula tilt, lumbar concave,
pelvic tilt, flat back, and thoracic kyphosis were signifi-
cantly higher in children with AIS than in the non-AIS
group [9, 10]. Also, abnormal posture can lead to several
health problems, such as headaches and pain in the cervi-
cal and lumbar spine [3]. Adolescents with poor posture
also reported a lower health-related quality of life than
those without incorrect posture [11].

Several methods assessed incorrect posture and AIS.
Although motion analysis systems and Moiré topog-
raphy are accurate, they are expensive and limited to
use in the community [3]. In general practice, simple
observation with specific reference point monitoring is
recommended for incorrect posture screening. Designed
tools are available to guide clinicians in improving the
precision of postural assessments. Examples include the
New York posture rating (NYPR), which was the origi-
nal version of the REEDCO postural scale (RPS) [12],
a questionnaire based on functional individual therapy
of scoliosis [13], and a postural error chart of 15 body
postures [14]. These tools have been reported to have
been used by physical therapists (PT) or rehabilitation
experts [12-14].

The RPS is a standard tool developed to detect abnor-
mal postures in the frontal and sagittal planes from head
to feet. It provides both qualitative and quantitative data.
The RPS includes 10 postural characteristics: Head, neck,
shoulders, upper back, trunk, abdomen, lower back, spine,
hips, and ankles. The quality of posture was scored as 0, 5,
and 10 for each item, with a total score of 100. A score of
<60 indicates postural dysfunction [12]. The RPS is an in-
expensive instrument that is easy to use in the community
[15]. Previous studies have demonstrated that the RPS
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has good intra- and interrater reliability in many popula-
tions, such as post-menopausal women with osteoporosis,
workers, patients with idiopathic scoliosis, and the elderly
[12, 16-18]. However, information on RPS in healthy
adolescents remains limited.

School screening has been conducted by several health
personnel, including school nurses, physiotherapists,
and orthopedic or pediatric physicians [2]. The SOSORT
consensus paper on school screening for scoliosis rec-
ommended that scoliosis screeners should be individuals
who have been trained to perform scoliosis screening by
a certified instructor who is a licensed health practitioner
[1]. Therefore, non-health professionals could be includ-
ed in the screening team after training.

To save time and cost, non-health professionals, such
as parents or schoolteachers, may perform the initial
screening of incorrect postures. However, the consis-
tency of observations of layperson groups has not been
reported in the literature. Also, the agreement of postural
evaluation between trained health personnel and layper-
sons should be confirmed. Therefore, this study aimed
to investigate the interrater reliability of the RPS assess-
ment between a physiotherapist and a schoolteacher in
healthy adolescents. The results of this study can guide
the school screening protocol for detecting abnormal
postures in adolescents for use in the community.

Materials and Methods

This cross-sectional study investigated the inter-tester
reliability of the RPS screening tool in adolescents. The
participants were secondary school students aged 10-15
years. The guardians of all participants signed an in-
formed consent before study enrollment. Students with
musculoskeletal and neurological conditions that could
influence body structure were excluded. The sample size
calculation was performed with the following criteria:
A two-tailed test with an alpha level of 0.05, a minimal
kappa of clinical significance of 0.40, an expected kappa
between testers of 0.70, and an expected dropout rate of
5%. The estimated sample size with 80% power was 85.

The assessors in this study were a PT with two years
of clinical experience in the musculoskeletal field and a
physical education teacher. Both assessors were trained
to use the RPS tool before actual data collection. Each
item of the tool was explained, and then they tried to as-
sess the students until they could independently and con-
fidently assess posture. The training period took around
one hour to complete.
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Assessment tool

The RPS assessment tool comprises 10 items divided
into assessments in the posterior and lateral views. In the
posterior view, five areas are assessed: Head, shoulder
level, spine, hip level, and ankle. The lateral view in-
cluded the neck, upper back, trunk, abdomen, and lower
back. The ratings were as follows: 10 (normal position),
5 (slight to moderate deviation from the normal posi-
tion), and 0 (deviation from the normal line until notice-
able). A maximum score of 100 indicates good posture,
and a score of less than 60 demonstrates postural dys-
function [12, 19].

Assessment procedure

Demographic data, including sex, age, weight, and
height, were recorded by research assistants. During
the postural assessment, the participants were required
to expose their thoracic and lumbar spine regions in a
private room. The male participants removed their shirts,
and the female participants rolled up their shirttails and
clipped them with a pin. They were barefoot and wore
shorts. During the assessment session, the participants
were asked to stand habitually on a marked spot located
1 m behind the postural grid and look straight forward.
The assessors stood in the same line, 2 m away from the
participants, and independently rated the REEDCO. The
teacher assessed first, followed by the PT. After both as-
sessors completed the assessment in the posterior view,
the participants were asked to turn to the left side to
assess the lateral view. All results were recorded in an
online form on tablets, and the two assessors were not
allowed to discuss the results.

Statistical analysis

SPSS software, version 23 was used for data analysis.
Descriptive statistics were applied to the demographic
data and each assessor’s rating frequency. The Kappa
coefficient and percentage agreement were used to rep-
resent interrater reliability. The interpretation of kappa
values was as follows: <0.20, slight agreements; 0.21—
0.40, fair agreement; 0.41-0.60, moderate agreement;
0.61-0.80, substantial agreement; and >0.80, almost
perfect agreement [20]. Also, the difference in scoring
for each item was analyzed using the chi-square test. An
independent sample t test compared the total RPS scores.
The significant level was set at P<0.05.
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Results

86 participants, 40 males and 46 females, were en-
rolled in this study. The mean age was 13.36+0.80
years. Table 1 presents the weights, heights, and body
mass index (BMI).

Table 2 presents the interrater reliability of RPS. The
kappa coefficients of all assessment items were slight
to fair. Furthermore, no significant agreement was ob-
served between testers for the seven items, including the
head, shoulders, spine, and hip in the posterior view and
the upper back, abdomen, and lower back in the lateral
view. The highest percentage agreement was for the head
in the posterior view (80.23%), followed by the trunk in
the lateral view (73.26%).

Table 1. Characteristics and demographic data of subjects (n=86)
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Table 3 compares the grading between the PT and
schoolteachers. Significant differences were observed in
the grading results between the two assessors for seven
items, including the shoulders, hips, and ankles in the
posterior view and the neck, upper back, trunk, and ab-
domen in the lateral view. The apparent trend was that
the PT rated these items as good less frequently than the
schoolteacher.

Finally, the total RPS score was significantly different
between PT and schoolteachers. (P<0.001) The score
rated by the schoolteacher (87.38+10.73) was higher
than that of a physiotherapist (74.88+11.81).

Discussion
This is the first study to investigate the interrater re-

liability of the RPS in healthy adolescents. This pilot
study evaluated the reliability between trained laypeople

Characteristics No. (%) Minimum Maximum Mean1SD
enser e ot - - -
Age (y) . 12 16 13.36+0.8
Weight (kg) - 27 91 52.96+12.5
Height (cm) . 147 176 160.99+7.73
BMI (Kg/m?) - 12.2 32.63 20.2614.14
Mranian Fehabilitation Mournal
Table 2. Agreement index of each item
Items Agreement (%) Kappa P
1 Head 80.23 0.104 0.259
2 Shoulders 54.65 0.145 0.074
Posterior view 3 Spine 68.6 0.051 0.291
4 Hips 54.65 0.104 0.165
5 Ankles 53.49 0.201 0.011"
6 Neck 59.3 0.309 <0.001"
7 Upper back 44.17 0.08 0.117
Lateral view 8 Trunk 73.26 0.126 0.017
9 Abdomen 56.98 0.116 0.163
10 Lower back 45.35 0.063 0.343

"Significant difference at P<0.05.

Mranian [Eehabilitation Mournal
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Table 3. Number of subjects in each grade of the postural items

No. (%)
No. Items Assessor Grade P
Poor Fair Good
Teacher 1(1.2) 14(16.3) 71(82.6)
1 Head in posterior view 0.490
PT 0 6(7) 80(93)
Teacher 5(5.8) 19(22.1) 62(72.1)
2 Shoulders in posterior view 0.004"
PT 10(11.6) 30(34.9) 46(53.5)
Teacher 1(1.2) 2(2.3) 83(96.0)
3 Spine in posterior view 0.599
PT 1(1.2) 26(30.2) 59(68.6)
Teacher 1(1.2) 13(15.1) 72(83.7)
4 Hips in posterior view 0.002"
PT 5(5.8) 37 (43) 44(51.2)
Teacher 13(15.1) 21(24.4) 52(60.5)
5 Ankles in posterior view 0.042"
PT 14(16.3) 27(31.4) 45(52.3)
Teacher 1(1.2) 31(36) 54(62.8)
6 Neck in lateral view <0.001"
PT 6(7) 56(65.1) 24(27.9)
Teacher 2(2.3) 8(9.3) 76(88.4)
7 Upper back in lateral view <0.001"
PT 4(4.7) 49(57) 33(38.4)
Teacher 2(2.3) 2(2.3) 82(95.3)
8 Trunk in lateral view <0.001"
PT 2(2.3) 22(25.6) 62(72.1)
Teacher 7(8.1) 15(17.4) 64(74.4)
9 Abdomen in lateral view 0.022"
PT 5(5.8) 29(33.7) 52(60.5)
Teacher 7(8.1) 12(14) 67(77.9)
10 Lower back in lateral view 0.119
PT 8(9.3) 40(46.5) 38(44.2)

Mranian Fehabilitation Mournal

PT: Physical therapist.

"Significant difference at P<0.05 using chi-square statistics.

(schoolteacher) and health professionals (PT). The inter-
rater reliability, presented as kappa coefficients, between
the PT and schoolteacher showed significant agree-
ment, ranging from poor to fair levels for only three out
of ten items assessed. The ankles in the posterior view
and neck in the lateral view showed a fair agreement. A
poor level of agreement was observed for the trunk in the
lateral view item. The other seven items, including the
shoulders, hips, and ankles in the posterior view and the
neck, upper back, trunk, and abdomen in the lateral view,
were graded differently between assessors. Furthermore,
the total RPS score was significantly different. These re-

sults imply that schoolteachers with rapid training might
not be the best choice to replace the PT when a postural
screening project is run in schools.

Only one previous study reported no significant differ-
ence in the total RPS scores among four PTs when rat-
ing the posture of five women with osteoporosis [16].
However, one item, the head in posterior view, was rated
significantly differently among PTs.
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The possible causes of the varied levels of agreement
in our study might be mainly due to the different obser-
vation skills between the two assessors. Although the
teacher in this study was trained to use RPS in practice,
he might not have been accustomed to assessing adoles-
cent body alignment. The perspectives on normal posture
might also differ between health professionals and lay-
people. Therefore, a formal intensive training program is
necessary if a teacher is to be assigned as the screening
personnel. Grivas et al. suggested a workshop designed
to teach the principles and proper technique for the com-
prehensive steps of scoliosis screening. Assessors must
formally attend the workshop and be certified before
conducting fieldwork. Also, the assessor must recertify
every five years to ensure assessment skills [1]. Because
teachers are students’ first point of contact, they might be
a good alternative if health professionals are unavailable.
Furthermore, many countries demonstrated that school
posture screening is beneficial and cost-effective. This
policy is useful to decrease or prevent future posture
symptoms, such as scoliosis or back pain [6, 21, 22].

Another possible factor that might have affected the
results was the assessment sequence. In this study, the
schoolteacher performed the assessment before PT with-
out any random ordering. The students may have been
fatigued and reformed their standing posture. Therefore,
the scoring from the second tester (PT) might decrease
since muscle fatigue might induce greater postural asym-
metry [23, 24].

This study found poor to fair levels of kappa coeffi-
cient, but the percentage agreements between assessors
was moderate to high. This could be due to the unequal
distribution of subject characteristics. Therefore, the
study’s main limitation was the subjects’ characteristics.
In future studies, participants with a greater diversity of
characteristics should be considered. Also, this study
assigned only one PT and one schoolteacher as asses-
sors. The results from only two assessors might be in-
sufficient to summarize and draw conclusions from this
assessment process. Additional studies with more asses-
sors would provide more evidence of reliability issues.
Furthermore, a validity test of the RPS compared with
a standard test, such as a motion analysis system, would
be beneficial.

Conclusion

A PT and a schoolteacher showed a poor to fair agree-
ment for posture screening by RPS. Therefore, if school-
teachers are assigned this duty, they must undergo an
intensive training course on posture screening. This

Iranian [Zehabilitation Bournal

screening is useful to decrease or prevent future posture
symptoms such as scoliosis or back pain.
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