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ABSTRACT

EEE GO RERNOERIVES In recent years, access to rehabilitation services has been

limited due to the COVID-19 pandemic; therefore, Telehealth is suggested as a solution for
providing physical therapy services. The present study aimed to examine the validity and
reliability of online postural assessment of the cervical spine and shoulder region in people
with chronic neck pain.

A total of 23 participants with neck pain were recruited. The
presence of shoulder symmetry, kyphosis, anterior and lateral head tilt, and relative scapula
position were assessed using face-to-face and online methods. The satisfaction of
participants with the online assessment was recorded. Each participant underwent online-
based and conventional FTF assessments randomly in a single session.

Online assessment of different scapula positions demonstrated poor to moderate
agreement with face-to-face assessment. Online assessment indicators of head-neck angle,
head tilt in the sagittal and frontal plane, shoulder alignment, and kyphosis had a high
correlation coefficient with the face-to-face method. Furthermore, the percentage of
agreement and intra-examiner reproducibility of this method was excellent for all
indicators. Most participants displayed a good level of satisfaction with the online method.
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Introduction

eck pain is one of the most common
musculoskeletal disorders, with a one-year
prevalence of 4.8%-79.5%. Two-thirds of the
population suffer from neck pain at some stage
of their lives, with half of them experiencing episodes of
recurrent neck pain. Accurate and effective assessment and
treatment of this disorder is therefore important to health
care practitioners. The limited number of physiotherapists,
particularly in rural areas, is a contributing factor to the
higher prevalence of chronic musculoskeletal conditions in
rural areas. Some clients do not have access to physical
therapy services near their homes. Moreover, in recent years,
access to rehabilitation services has been limited due to the
COVID-19 pandemic; therefore, telerehabilitation (TR) is
suggested as a solution for providing physical therapy
services. The TR is a mode of delivering rehabilitation
services to patients via information and communication
technology as a medium. It can facilitate increased
community access, reduce costs, and improve the efficiency
of home healthcare. Evidence has suggested that TR-based
interventions are technically feasible and effective for the
management of musculoskeletal disorders. Furthermore,
remote assessment of musculoskeletal conditions via
videoconference is considered acceptable by patients in the
absence of local service. There is currently only a small body
of research on TR for physical therapy assessment. The
present study aimed to examine the validity and reliability of
TR-based evaluation postural assessment of the cervical
spine and shoulder region in patients with chronic neck pain.
A secondary aim is to evaluate satisfaction with the TR
assessment in a population suffering from neck pain.

Methods

A total of 23 participants with neck pain were recruited.
Each participant underwent online-based and conventional
FTF assessments randomly in a single session. The presence
of shoulder symmetry, kyphosis, anterior and lateral head
tilt, and relative scapula position was measured by face-to-
face and online methods. The order of physical examinations
(face-to-face and TR) was random. The face-to-face
assessment was conducted according to normal physical
therapy clinical practice. The TR assessments were
performed using the eHAB TR system (eHAB v2;
NeoRehab, Brisbane, QLD, Australia). The E-HAB is a
computer-based videoconferencing system enabling remote
consultations between patients and health professionals via
wireless Internet. The NeoRehab eHAB® System is the only
clinically ~ validated  telehealth ~ system  enabling
physiotherapists and other rehabilitation and medical
professionals to consult with clients remotely in their homes
or in remote community facilities. The eHAB® system has
a number of tools that enable the practitioner to perform
measurements on the live videoconference or on the video
or image playback window. These tools include a
goniometer based on the placement of vectors on the image

(angles) and a linear distance measurement tool (distance in
centimeters). The validity was tested based on the outcome
measures, which were assessed by correlation between face-
to-face and TR. Each examiner was blinded to the findings
of the other examiner. To measure intra-rater reliability, the
TR therapist reviewed the recorded videos and reassessed
them six months after the initial assessment. Participants’
satisfaction with the online assessment was recorded.

Results

A total of 23 participants (11 men, 12 women; mean age:
39.69 years; mean neck disability index score: 15.39). There
was poor to moderate agreement between face-to-face and
TR postural assessment postural analysis of scapula position
(abduction scapula: k = 0.40; percentage exact agreement =
69.6%, depression scapula: k= 0.47; percentage exact
agreement= 73.9 %, downward rotation scapula: k = 0.65;
percentage exact agreement = 82.6 % ), substantial
agreement for presence of kyphosis (k = 0.73; percentage
exact agreement = 87%) and perfect for symmetry of
shoulders (k = 0.81; percentage exact agreement=91.3%).
There was a high degree of intra-reliability obtained for
categorical data. A high degree of concurrent validity was
found between the two methods in anterior and lateral head
tilt angle (interclass correlation coefficient (ICC) ranging
from 0.88-0.96), craniocervical angle(ICC=0.95), and
kyphosis (ICC=0.91). For kyphosis measurement, the person
was placed in a standing position, and from the lateral view,
the distance between the peak of the dorsal curve and the C7
vertebra of the neck was measured. Intra reliability was high
for craniocervical angle, kyphosis, and anterior and lateral
head tilt (ICC range between 0.87 to 0.99). Participants
indicated a good level of satisfaction with the online method.

Conclusion

Online postural assessment of the cervical spine is valid
and reliable for measuring shoulder symmetry, kyphosis,
anterior and lateral head tilt angle, and craniocervical angle
in patients with neck pain who do not have access to physical
therapy services. This study provided preliminary evidence
for performing a telerehabilitation physical examination of
the cervical spine. The results of this research were
consistent with other studies on assessment and diagnosis,
which reported that the physical therapy assessment had
been adapted to the TR environment. It is suggested that
future studies evaluate other physical examination tests.
There was a limitation with the TR assessment in this study.
Firstly, participants tended to disclose more information
during the face-to-face examinations compared to the
telerehabilitation examinations, which may have influenced
the diagnoses. Moreover, there were problems with
connectivity, video quality, and audio quality in the TR
assessment. Furthermore, due to cultural norms, some
female participants were unwilling to expose their neck area
for assessment via TR. Nonetheless, participants indicated a
good level of satisfaction with TR. This study has
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implications for clinical practice and the development of
physiotherapy services to address the burden of chronic
musculoskeletal pain and disability.
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