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e Postural assessment can help doctors and therapists identify risk factors for low back pain

and determine appropriate follow-up treatment.

Keywords

» posture assessment

e Postural alignment is not perfectly symmetrical, and small asymmetries can instead

represent norms and criteria for postural evaluation.

e Itis necessary to comprehensively observe patients’ posture in all directions and analyze

the factors related to posture evaluation.

» low back pain
> reliability
> spinal posture

e The results of reliability show that in general intra-rater reliability is higher than inter-rater
reliability, and inclinometers are being more reliable than other instrumentations.
e Some common postural problems can cause lumbar discomfort, and prolonged poor

posture is a potential risk factor for lumbar spine injuries.

e On the basis of previous studies on posture evaluation, a unified standardized method for

posture evaluation must be established in future research.
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Introduction

Low back pain is a major cause of disability worldwide (1).
Hartvigsen | et al. found that the rate of disability caused
by low back pain increased by 54% from 1990 to 2015
due to the population explosion and increased aging
(2). This condition also has a high recurrence rate, and
the persistent pain brings great distress and economic
burden to patients. Low back pain is a common public
health problem, especially in low- and middle-income
countries (2). Approximately 84% of people reported
suffering from low back pain during their lifetime, and
23% eventually developed chronic low back pain (3).
From a clinical point of view, spinal problems are
classified as structural and non-structural. Structural
misalignment of the spine is defined as the presence of
some morphological abnormality in the bones and soft
tissues. Structural dislocation of the spine mainly includes
some specific clinical disease types, such as idiopathic
scoliosis, congenital scoliosis or kyphosis, neuromuscular
scoliosis, neurofibroma, mesenchymal disease,
malnutrition, and metabolic disorders combined with
spinal malformations (4). Non-structural misalignment
of the spine is mainly caused by poor posture, uneven
muscle distribution, nerve root irritation, and certain
inflammation (5). Due to the different characteristics of

the two spinal deformities, this paper mainly discusses the
postural assessment of non-structural spinal deformities.

Body posture is mainly described as the arrangement
of various human body parts and their connections.
Common postural abnormalities for low back pain
include lordosis, sway-back, round back/kyphosis, flat
back, and scoliosis. Poor posture can negatively affect the
spinal posture and flexibility of white-collar workers, and
chronic poor posture may be linked to chronic nonspecific
low back pain (6).

In addition to the postural problems, radiating angle
parameters of the spine pelvis and spinal deformity are
also correlated (7). A controlled clinical trial comparing
standing sagittal radiographs of healthy people and
patients with chronic low back pain found that patients
with low back pain had less distal segmental lordosis but
more proximal lumbar lordosis and more vertical sacrum
(8). In asymptomatic patients, the relationship between
lumbar lordosis in standing position and pelvic tilt angle
was weak (9). On the other hand, patients reported
more pain and deformity in the lower lumbar stage than
in the upper lumbar stage due to the greater degree of
degeneration in the lower lumbar segment (10, 11, 12). In
addition, the asymmetry of the pelvis and the abnormal
position between the pelvis and the lumbar spine can
lead to varying degrees of pain and spinal deformity and
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even have an adverse effect on the biological lines of the
lower extremities, causing pain in other areas (13).

Many previous clinical studies have focused on postural
and balance assessments to examine physical conditions
in older adults (14). Some diseases can lead to abnormal
posture, such as scoliosis and stroke. A quantitative
functional assessment of movement in people with
scoliosis was conducted using 3D biomechanical models
(15). Abnormal postures may also have the opposite effects
of causing pain and increasing the risk of sports injuries.
For example, flat feet and high arches can alter the limb
line and increase the risks (16). A cross-sectional study
found that people who use computers on a daily basis
reported more shoulder and neck pain and numbness
than those who do not use computers (17). An abnormal
patella position can lead to knee dysfunction and patella
femoral imbalance, which eventually cause pain (18).
Studies have used varying techniques and instruments
to measure and evaluate different people’s postures.
However, a review to confirm the consensus on the correct
assessment of postures and the reliability of different
assessment methods is still lacking. The current work
aims to provide a review on correct posture, reliability of
different assessments, and potential relationship between
postural abnormalities and low back pain.

Key points of spinal posture assessment

In an upright position, the pressure on the body is evenly
distributed across the joint surfaces. This position was
named as standard posture. In this stance, the body can
be divided into anterior, lateral, and posterior views, each
with a specific standard posture.

Anterior view

The anterior view can easily identify some structural
problems. A study designed a new evaluation method for
anterior view imaging and analyzed its effectiveness to
improve its detection level (19). In general, when viewed
from the front, the head should be facing straight forward
without rotation or side bending. The shoulders and
locks on both sides should be at the same level. The navel
should be squarely in the center without deviation to the
left or right. The bilateral anterior superior iliac spine is
equal in height, and the distance from the line of gravity
of the body is equal. Both knees are of equal height, with
the patella facing forward and of equal height. The femur
and tibia are erect without internal or external rotation,
and the muscles in both legs are similar in shape and
size without muscle atrophy or swelling. Bilateral medial
malleoli have equal height, and the foot sole faces slightly
outward from the midline of the body (Fig. 1). A particular
muscle appearing prominent may indicate a high muscle
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tone. Maintaining this stance for a long time may lead
to pain in that area. Some patients with nonspecific low
back pain may have a high muscle tone in the lower back.

Lateral view

Lateral observation can compensate for some of the
problems missed in anterior and posterior observation
and can be used to establish a sagittal plane model and
a 3D model with anterior and posterior observation of
human body posture (20). When viewed from the side,
the head should be aligned with the chest, and the chin
should be free of receding and lordosis. The cervical spine
has normal physiological curvature without deformation
and degeneration. Both shoulder joints have no internal
or external rotation. The thoracic vertebra has a normal
physiological curvature, and the double chest is naturally
and comfortably erected. The lumbar spine has a normal
lordosis without a flat back. The anterior superior iliac
spine is at the same level as the pubic bone. The anterior
superior iliac spine and the posterior superior iliac spine
are equal in height. The pelvis does not lean forward
and backward. No flexion or over-extension of the knee
is visible in the standing position. The ankle joint has a
normal dorsiflexion angle (Fig. 2). As shown from the side,
a person spending a long time at the desk will develop a
hunched posture over time. Long-term poor posture will
also lead to shoulder and waist pain.

Figure 1
The anterior view of body.
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Figure 2
The lateral view of body.

Posterior view

The posterior view is the gold standard for pelvic posture
assessment (21). When viewed from behind, the head
should be facing straight forward without rotation or side
bending, and the neck should be upright without side
bending. Shoulders should be about the same height
on each side and may be slightly lower on the dominant
side. The arms are naturally drooping on both sides and
equidistant from the body, with elbows and wrists on
both sides at equal height. Bilateral shoulder blades are
equidistant from the spine, flat to the ribs, not sloping
forward, and showing equal height at the subscapular
angle without lifting, sinking, and rotation. The lumbar
spine s straight without leftand right bulges. The distance
between the posterior and superior iliac spines of both
sides and the midline of the body is equal. The greater
trochanter of the femur is equal in height, and the gluteal
line of both sides is equal in height. Both legs are erect and
at an equal distance from the midline of the body without
knee joint varus, and bilateral gastrocnemius muscles are
similar in size and shape. The ankle is medial and lateral
equal in height, the Achilles tendon and calcaneus are
erect, and the sole of the foot is slightly everted (Fig. 3).
Prolonged poor posture can lead to lumbar scoliosis,
which can cause pain. Slight asymmetry in the pelvis and
scapula showing up in the posterior view is normal (22).

Postural alignment is not perfectly symmetrical, and
small asymmetries can instead represent norms and
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Figure 3
The posterior view of body.

criteria for postural evaluation (22). This assessment can
be accomplished in a standing or sitting position. The
assessed person must be observed on the spot where he
or she usually works. A substantial change in the sitting
posture might be noted at the beginning of the work and
after a period of time.

Influencing factors of spinal posture

Understanding the factors that affect different postures
can help distinguish which postures can be corrected
with physical therapy, require long-term behavioral
changes, or cannot be changed. Some common factors
and examples that affect body posture are shown in
Table 1.

Observing the different states of the patients and
understanding the influencing factors related to posture
assessment allow physical therapists to obtain useful
information and give their own judgments for the
convenience of subsequent treatment.

Reliability of measurements for spinal
posture assessment

With its increasing importance, different methods
have been developed for postural assessment.
Table 2 describes the samples used in 18 articles and
the instruments used for the assessment. Most of the
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Table 1 The influencing factors of abnormal posture.

Influencing factors

Examples

Structural or anatomical

Aging
Physiological

Pathological
Occupational
Entertainment
Environmental

Social and cultural
Emotional

Scoliosis; difference in bone length of upper limbs or lower limbs; proliferation of vertebral body or frame

Various degenerative changes; childhood postures are markedly different from postures of other ages

There are temporary slight differences in posture between different states, such as being active and tired; we may adopt a position
to relieve pain, but if we hold it for a long time, it can have long-lasting effects; physical changes during pregnancy are temporary,
but sometimes lead to permanent compensatory changes

Iliness can change our posture, especially when it comes to bone and joint diseases; improper alignment of bone during fracture
healing may result in changes in bone profile; some pathological changes in muscle tone may also contribute to postural changes
There were significant differences between mental and manual workers and between high physical activity levels and sedentary

jobs

People who enjoy different forms of entertainment also have certain posture differences

People feel cold or warm feeling will present different posture

Different living habits have different effects on posture

Different emotions can cause different postures, and some pain in patients tend to take defensive postures

studies discussed the reliability of different assessment
and measurement methods in healthy populations and
different disease populations. The results showed that the
intra-rater reliability was higher than inter-rater reliability
in the vast majority of tests (Table 3). A cross-sectional

Table 2 Sample description and instruments used in the different studies.

study validated the trunk appearance perception scale
for physicians as a reliable and valid scale for assessing
the severity of malformation in patients with idiopathic
scoliosis (23). An Ovako work posture assessment system
used observational assessment methods to identify work-

Sample characteristics

Instrument methods

Reference Participants, n Age, years

Yang et al. (52) 60 asymptomatic adults >45 Three (standing, prone, and sitting) positions simple maximal
isometric BES

Lee et al. (53) 4 novice observers ISPM method

Cary et al. (54) 20 HP (clinical experience: 2—42 years; View a pre-recorded video about six categories in sleep postures

mean: 16.7+ 12.4)

Gallego-lzquierdo et al. (55) 44 23.30 + 4.44  Two experienced and trained physiotherapists assessing cervical
posture using mobile application, forward head posture, and
photogrammetry.

Mani et al. (56) 11 with non-specific neck pain Face-to-face and telerehabilitation methods

Vieira et al. (57) 60 (30 with and 30 without neck pain 27.8 Photogrammetry: quantifying the static body posture alignments

(Age: years)) and angles
Visual inspection: indicate the presence of postural misalignment
and neck pain

Lins et al. (24) 20 volunteers OWAS

Takatalo et al. (25) 32 (F: 16; M: 16) 39 Observation: TS posture
Tape measure: TS mobility
Inclinometer: mobility in a seated position and TS posture in
sitting and standing positions

Hopkins et al. (58) 50 asymptomatic males 24.04 +1.81  PSMOS application compared with VICON 3D

Gardiner et al. (59) 40 with axSpA IMU sensors measure the maximum range of movement at the
cervical and lumbar spine.

Ruthard et al. (60) 28 (girls: 10) children with cerebral palsy 9.7 3.1 SM measure children with cerebral palsy

Yu et al. (61) 28 healthy and 28 with non-specific 18-30 GPS to assess pelvic asymmetry

chronic low back pain

Pimentel-Santos et al. (62) 17 (M: 8) healthy 18-50 MTM (stiffness, elasticity, and tone) and ultrasound-based SWE
(shear modulus)

Carvalho et al. (63) 21 asymptomatic patients Clinical measures related to forward shoulder posture

Martinez et al. (64) 42 volunteers FPI

Paraskevopoulos et al. (66) 10 male asymptomatic professional 30.5+2.67  Several evaluation methods of SA

volleyball players (BMI: 23.1 + 0.32 kg/m?)

Yeung et al. (65) 33 preoperative AlS patients 18.4 +4.2 EOS was used to scan the whole thoracic spine at upright position
CT scan was used to evaluate the spine in prone position
The three-dimensional reconstruction of EOS and CT of the spine
were then generated

Matamalas et al. (23) 52 idiopathic scoliosis patients 6.6 TAPS-Phy

BES, back extensor strength; F, females; FPI, Foot Posture Index; GPS, Global Postural System; HP, health professionals; ISPM, inertial measurement unit sensor-
based posture-matching; M, males; MTM, Myotonometry; OWAS, Ovako Working Posture Assessment System; PSM, Posture Screen Mobile; SA, Scapular
asymmetries; SM, Spinal Mouse®; SWE, shear-wave elastography; TAPS-Phy, Trunk appearance perception scale for physicians.
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Table 3 Reliability of spinal postural assessments in different studies.

SPINE

Reliability, ICC
Reference Inter-rater Intra-rater
Yang et al. (52) No Repeated after 1T week
Standing posture 0.92
Prone posture 0.93
Sitting posture 0.90
Lee et al. (53) No

Shoulder and elbow

Wrist

Trunk
Cary et al. (54)

Fleiss Kappa

Cohen’s Kappa
Gallego-lzquierdo et al. (55)
Mani et al. (56)

Vieira et al. (57)
Photogrammetry
Hip angle
Ankle angle
Head vertical alignment
Visual inspection
Lins et al. (24)
Arms
Legs
Upper body
Takatalo et al. (25)
Inclinometer measurements
sitting
standing
Tape measurements
Hopkins et al. (58)
Sagittal plane hip shift
Frontal plane hip shift
Gardiner et al. (59)
IMU test
Ruthard et al. (60)
Sagittal and frontal plane
Yuet al. (61)
Height of the ASIS from the platform left
Pimentel-Santos et al. (62)
MTM
SWE
Carvalho et al. (63)
AWI, AT, and TC
Martinez et al. (64)
Dominant lower limb
Nondominant lower limb
Paraskevopoulos et al. (66)
First and second methods
Third method
Last two methods
Yeung et al. (65)
EOS (UPRIGHT position)
CT (prone position)
Matamalas et al. (23)
Cronbach’s alpha coefficient

Kw

*=0.41, 1,= 0.52, ks =0.89
%=0.20, %, =0.26, ks=0.52
%=0.89, x,,=0.89, ks=0.26
0.83 (95% Cl: 0.82-0.84)
0.85

0.96-0.99

0.564

0.996

—0.002 (—0.036; 0.014)"
989%, ks=0.98

66-97%, ks=0.85
80-96%, ks=0.85

0.85
0.81
0.74

0.74 + 0.05
0.23 +0.08

No

No

0.69-0.99

0.96; s.e.M. = 1.35; MDDys= 3.74

>0.90
>0.85

0.82-0.85

0.91
0.94

0.90-0.97; s.e.M. = 0.17-0.16
0.84-0.92; s.E.M.: 0.23-0.13
0.70-0.68; S.E.M.=0.23-0.27

0.903
0.961

0.84
0.14-0.63

Repeated after 2 days
0.93 (95% Cl: 0.80-1.0)
0.88

Repeated after 1 h
0.93-0.99

0.502

0.995

Repeated after 1 day

0.84
0.86
0.86

0.94-0.97
Repeated after 2 days

Repeated after 1T week

0.99; 5.£.M.=0.79; MDD,g= 2.20
No

0.77-0.947

0.90
0.92

0.90-0.98; s.e.M.=0.16-0.13
0.84-0.92; s.e.M.: 0.23-0.13
0.66-0.77; S.E.M.=0.20
0.969

0.985

0.35-0.99

“Value is from Janson and Olsson’s iota (95% Cl); fincludes PMI and SI.
AlS, adolescent idiopathic scoliosis; ATI, acromion to the treatment table index; AWI, acromion to the wall index; CT, computed tomography; EOS, biplanar
stereoradiography; ICC, intraclass correlation coefficient; IMU, inertial measurement unit; x, Fleiss kappa; x,, Conger-weighted kappa coefficients; k; kappa
scores; ¥, light’s kappa; |=; axSpA, axial spondyloarthritis; PMI, pectoralis minor index; SD, standard deviation; SI, scapular index; TC, thoracic curvature.
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related musculoskeletal disorders with good inter-rater
reliability and found that upper extremity assessment
is more reliable than lower extremity assessment (24).
Another work investigated the measurement techniques
used to assess thoracic dexterity. Inclinometer and
manual assessments found strong intra-rater and inter-
rater reliabilities, with intra-rater reliability being higher
than inter-rater and inclinometers being more reliable
than other instrumentations (25).

Common spinal poor posture for low
back pain

Some common postural problems can cause lumbar
discomfort, and prolonged poor posture is a potential
risk factor for lumbar spine injuries. Lumbar discomfort
and injury can compensatively increase the number of
postural problems, such as lack of muscle strength, poor
stability of deep muscle core, holding the same position
for a long time, and poor muscle flexibility. Poor posture
increases mechanical stress in the lower back, which can
lead to low back pain (26). Common bad postures for
low back pain include lumbar lordosis, sway-back, round
back, flat back, and scoliosis (Fig. 4). A PubMed search
was conducted to obtain articles on the above five lumbar
diseases related to bad posture.

Lordosis

Lordosis is characterized by the excessive forward tilt of
the pelvis and increased lordosis of the lumbar spine and is
accompanied by the forward movement of the spine and

lordosis sway-back roundback/ flatbhack scoliosis
kyphosis

Figure 4
Common bad posture.

— m

tilt of the pelvis (Fig. 5) (27). Lumbar lordosis curvature
(LLC) is a unique structural feature of the normal adult
human spine and is yet to be described in some clinical
areas as the root cause of low back pain (28). Several
studies have discussed the relationship between lumbar
lordotic curvature and low back pain. In general, lumbar
lordosis is less common in the lumbar lordotic angle
than in the general healthy population, and low back
pain due to lumbar disc herniation is strongly associated
with lumbar lordotic angle loss in certain diseases (28).
For lumbar lordosis, the Williams back exercises and
the McKenzie stretching exercises can improve lumbar
mobility and strengthen hip and abdominal muscles.
McKenzie emphasizes lumbar stretching exercises, and
Williams focuses on waist flexion exercises and core
stability exercises. Table 4 summarizes some physiological
changes due to lordosis, including body position, muscle
changes, and affected joints.

Sway-back

Sway-back is one of the common types of non-structural
misalignments of body posture (5). This position is passive
because it relies on passive structures such as ligaments to
maintain an upright position against its own gravity (29).
Only a few articles related to sway-back and low back pain
were available, and only one document was retrieved.
The review assessed the evidence for spinal function
and low back pain based on lower limb biomechanical
data (30). The main features of a sway-back are forward

Figure 5
Lordosis.

www.efortopenreviews.org



EFORT Open relieuls

SPINE

Table 4 Physiological changes according to lordosis, kyphosis, flat back, and scoliosis.

8:9 714

Changes according to

Lordosis Kyphosis

Flat back

Scoliosis

Body alignment Lumbar lordosis, pelvis

angle is about 30°).

Elongated and  Abdominal muscles (rectus
weakened abdominis, internal and
muscles external oblique), neck middle and lower trapezius,
extensors, erector spine of the paravertebral muscles.
upper back, deep core
stabilizers of lumbar spine
(transverse abdominis,

Cervical flexors (Scalenus,

multifidus).
Shorter and Lumbar stretch muscles Cervical extensors (trapezius,
stronger (erector spinae, trapezius, semispinalis capitis, etc.), hip flexors
muscles etc.), hip flexors (iliopsoas, (iliopsoas, quadriceps femoris,

rectus femoris, sartorius, etc.), sartorius, etc.), abdominal muscles.

neck extensors, hamstring
muscles.

Affected joints  The cervix—thoracic jointand  The thoracic and shoulder blade joints
lumbosacral joint appeared in  flexion, and the lumbar joint pressure

a slump position. Lumbar increases.
lordosis is closely related to
degenerative joint diseases of

the lumbar spine.

Kyphosis is described as an abnormal
position forward tilt, pelvic angle may  round back flexion. In adolescents, the
increase to 40° (normal pelvic normal thoracic kyphosis angle is
20-40°, and more than 45° can be
clinically diagnosed as kyphosis.

sternocleidomastoid), rhomboids,

Lumbear lordosis is reduced, the hip
joints are straight, the knee joints are
slightly bent, and the pelvis is about

20° backward.

The muscle degeneration of the

lumbar and dorsal extensor groups is
serious (latissimus dorsi, rhomboid,
erector spinae, trapezius, etc.). Hip
flexion group (iliopsoas, quadriceps

femoris, sartorius, etc.).

Abdominal muscles are in a state of

contraction and tension (such as
rectus abdominis, transverse
abdominis, internal and external

oblique muscles); hip stretch muscles
(gluteus maximus, biceps femoris,
semitendinosus, semimembranosus,

etc.).
The lumbar lordosis angle was

reduced, the hip joint was straight,
the knee was slightly flexion, and the
cervical spine was slightly forward.

The spine is skewed to one side
and the horizontal angle
(Cobb angle) of the segment
of the skewed vertebral body is
more than 10° [35]. When
there is a difference in the
length of the legs, the lumbar
spine and pelvis tilt to
compensate for the balance of
the shoulders, and functional
scoliosis is prone to occur.

The muscles on the bulging
side of the back and gluteal
abductor on the concave side
in scoliosis are lower in
strength and more relaxed,
resulting in lower overall back
strength.

The gluteal adductor group on
the concave and convex side of
the back has a higher degree of
muscle tone and stiffness.

The deviation of the spine to
one side, the elevation of the
pelvis on the side of the
thoracic or lumbar spine, the
asymmetry of the lumbosacral
joints, and excessive joint
movement are risk factors for
idiopathic scoliosis.

movement of the head, elongated cervical vertebrae,
flattening of the lower lumbar region, waist curvature and
flattening, slight backward tilt of the pelvis, and hip joint
accompanied by forward pelvic movement (Fig. 6) (5,
30, 31). Here, the hamstring and upper oblique muscles
contract and strengthen, and the single-joint hip flexors,
external oblique muscles, upper back extensors, and neck
flexors are stretched and weakened. The erector spine
muscle contracts isometrically. The sway-back position
compensates for abdominal and back muscle weakness
by swinging the torso and pelvis, including bending the
hips, knees, and ankles (30).

Round back/kyphosis

Postural round back is one of the most common abnormal
postural conditions (Fig. 7). Most patients have no clinical
symptoms, but the pathological kyphosis caused by
rickets require clinical intervention (32). Scheuermann
Kyphosis is a common cause of excessive kyphosis in
adolescents and affects between 1% and 8% of the
population (33). A systematic review and meta-analysis
of the improvement of yoga in a range of bone and joint
diseases found remarkable clinical improvements in
the function of clinical indicators of low back pain and

Figure 6
Sway-back.
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Figure 7
Round back/kyphosis.

fibromyalgia and a favorable enhancement on kyphosis
trends (34). A randomized controlled trial presented
good results for a technique developed through motion
imaging that enhances muscle tissue control combined
with flexibility and strength training to improve kyphosis
angles and relieve low back pain symptoms (35). Table 4
summarizes some physiological changes due to kyphosis,
including body position, muscle changes, and affected
joints.

Flat back

Theflatbackpositionreduceslumbarlordosisandadversely
affects the sagittal balance of the spine (36). This posture
is mainly manifested by a reduction in lumbar lordosis
angle straightened hip joint, backward tilt of the pelvis,
and instability of the lumbar spine. Incorrect standing
and sitting posture and excessive lumbar flexion are the
underlying factors of flat back posture. This position is a
potential source of lower back pain while standing and
sitting (Fig. 8) (37, 38). A study examined the effects of
an inclined treadmill on pelvic forward angle, hamstring
length, and back muscle endurance in patients with flat
back and found an increase in pelvic forward angle, knee
extension angle, and extensor dorsi endurance after the
intervention (39). Table 4 summarizes some physiological
changes due to flat back, including body position, muscle
changes, and affected joints.

Figure 8
Flat back.

Scoliosis

Scoliosis is a common musculoskeletal disorder with
a rotational component and is generally divided into
idiopathic and non-idiopathic (40). Most scoliosis
is idiopathic scoliosis, and non-idiopathic scoliosis
accounts for only a small proportion, mainly including
congenital and neuromuscular scoliosis, mesenchymal
disorders, non-structural scoliosis, juvenile kyphosis,
and Scheuermann’s disease (41). Severe scoliosis can
lead to deformity and places heavy physical and mental
burdens on patients (Fig. 9) (42, 43). Idiopathic scoliosis
in adolescents is rare and affects 2—3% of the population.
This illness usually starts before the age of 10 years and
can affect the whole life (44). Idiopathic scoliosis refers to
a scoliosis angle (Cobb angle) greater than 10° without
any underlying congenital or muscular abnormality
(45). Neuromuscular scoliosis may involve the entire
thoracolumbar spine and even cause pelvic deformity and
thus require complicated treatment and involve a high risk
of complications; the incidence of diseases related to the
neuromuscular system even can be as high as 90% (43, 46,
47). Scoliosis is often caused by multiple factors including
genetic factors and skeletal muscle nerve abnormalities.
In addition to surgical treatment, conservative therapies
are available, such as exercise therapy and physical
manipulation therapy (48, 49). In general, the Cobb
angle is between 10° and 25°, and kinesitherapy and
manipulative therapy can be considered. Support should
be installed for auxiliary treatment between 25° and 50°,
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Figure 9
Scoliosis.

and >50° requires surgery (48). Table 4 summarizes the
relevant muscles and joints affected by scoliosis.

Conclusion and prospect

Low back pain is one of the most common disorders
associated with postural imbalance (50). Spinal postural
assessment plays an important role in the assessment of
low back pain, and abnormal postural behavior is often
a potential risk factor for low back pain and lumbar
injury. Many studies have evaluated different postures
to determine the best sitting and standing posture.
Although consensus on the best posture has not been
achieved, erect lordosis is considered a healthy posture
(51). Current research on the reliability of posture
assessment has focused on healthy people and those
with related diseases. In general, the internal reliability is
higher than the inter-test reliability, and the measurement
reliability of the inclinometer is higher than that of other
test instruments (25).

Various methods have been developed for human
posture evaluation, and different institutions have varying
evaluation standards. Existing low back pain rehabilitation
evaluation and exercise rehabilitation treatment methods
lack reliability and validity tests and efficacy proof. In
addition to postural problems, other studies showed that
BMI also has an impact on local lumbar load (10), and
future studies can also focus on the impact of weight on
postural problems. Academic circles have not established
a unified standard to evaluate the posture impairment
degree of patients with low back pain. In the future

SPINE 8:9 716

research, a unified and effective posture assessment
standard must be developed and popularized to all levels
of health care.
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