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ABSTRACT

Based on the kinesiopathologic concept of movement, the corrective strategies
targeting the altered movement and postural patterns can prevent the onset of musculoskeletal pains.
Before planning any measure, the specialists need an accurate identification of movement and postural
impairments predisposing the individual to a specific musculoskeletal pain. There are conflicting results
regarding the effectiveness of a specific corrective intervention for the prevention of low back pain (LBP).
There is a classification system named movement system impairment (MSI) developed by Sahrmann. No
previous study has been conducted to validate this system for preventive measures of LBP. Therefore,
this study aimed to assess the construct validity of this model in females susceptible to LBP.

[VETTLE In this study, 250 females aged 18-75 with transient LBP (based on a VAS score >10 during a 30-
min prolonged standing procedure), were examined by two corrective exercise specialists. The principal
component analysis (PCA) was used to derive proposed LBP categories. Factor loadings in the component
matrix were assessed to identify the factors for each component. Five configured components were
compared with the five LBP categories proposed by the MSI

ST The five derived components were extension-rotation, flexion-rotation, flexion, rotation and
extension-rotation. These five extracted components explained 87% of the total cumulative variance,
equivalent to five MSI-based LBP categories.

[@TEIERT The MSl is a valid classification tool for preventive measures against LBP in females. Specialists

Received: 28 Apr 2022 can use this model for identification of females susceptible to movement and postural impairments, and
Accepted: 15 May 2022 ¢ take a positive step towards preventing LBP by modifying these impairments before the onset of pain.
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Introduction

he main goal of corrective exercises is to

prevent musculoskeletal pains through

identifying neuromusculoskeletal impair-

ments that predispose the human body to

pain, and modifying these impairments
through planning and implementing an integrated strat-
egy. Low back pain (LBP) is one of the most common
musculoskeletal disorders worldwide. About 80% of
adults experience LBP at least once in their life, 10% of
which is accounted for the specific LBP. The high preva-
lence rate and treatment costs and the complexity of
treatment have caused LBP to be a major health concern.
Therefore, any preventive measure to prevent LBP in the
susceptible population may have great benefits to both
physicians and the government.

The studies have shown conflicting results regarding the
effectiveness of various types of corrective exercises, pos-
sibly due to the heterogeneity of LBP-related impairments
in people. Therefore, classifying the susceptible individu-
als into homogeneous groups based on their LBP-related
impairments may lead to a more accurate and effective
corrective intervention. One of the suggested models for
classification is Sahrmann’s movement system impair-
ment (MSI) model, which classifies LBP into five general
categories (flexion, extension, rotation, rotation-flexion,
rotation-extension) based on the signs and symptoms
developed through a set of movement and postural tests.
Since it is designed based on the kinesiopathologic con-
cept of movement, the MSI model is applicable both for
therapeutic and preventive purposes.

Although the validity of the MSI model in the thera-
peutic approach has been confirmed, its applicability to
preventive measures is still not clear. Results of previous
studies have demonstrated a significant difference be-
tween the performance of females and males in MSI test
items. Accordingly, this study aims to examine the struc-
tural validity of the MSI classification system in females
susceptible to LBP.

Materials and Methods

In this study, 250 females susceptible to LBP partici-
pated. All subjects were asked to self-report LBP using a
100-mm visual analog scale (VAS) rating from “no pain”
to “severe pain” during 30 minutes of prolonged standing
protocol (PSP). The participants with a VAS score above
10 mm were included. Other inclusion criteria were age
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between 18-75 years and body mass index <30 kg/m?.
The exclusion criteria were any symptoms of musculo-
skeletal disorders, dizziness and balance disorders 12
months before participation in this study; lifetime history
of LBP that had resulted in seeking health intervention,
missing work or school for 3 or more consecutive days, or
changing the activities of daily living for 3 or more days;
lifetime history of spinal surgery; severe hyperkyphosis
or scoliosis; inability to stand and walk without an assis-
tive device; abnormal gait pattern; pregnancy; pain in any
part of the body at the time of testing; LBP symptoms at
the beginning of the PSP and unwillingness to complete
the test session.

For data analysis, principal component analysis (PCA)
was conducted in SPSS software, version 20 The MSI test
items with an extraction value >0.4 entered the analysis.
We hypothesized that the items proposed for character-
izing the five LBP categories would emerge in the same
component in the current study. The component correla-
tion matrix was assessed to identify any possible relation-
ship between the items of derived components and the
five LBP categories suggested in the MSI model. Each
component was characterized by items with factor load-
ing >0.4 in the component correlation matrix.

Results

Based on the results of the PCA, the 5 extracted compo-
nents explained almost 87% of the total cumulative vari-
ance. The initial un-rotated PCA revealed the presence of
four components with eigenvalues >1 and one component
with an eigenvalue of 0.74. Attributing items to specific
components based on their factor loading in the com-
ponent correlation matrix, revealed that the five derived
components represented extension-rotation, flexion-rota-
tion, flexion, rotation and extension-rotation categories,
respectively. It was discovered that 16 items (out of 25
items) had high validity (factor loading >0.6).

These items included: Prone hip extension with flexed
knee, prone hip extension with extended knee, supine
knee to chest, side lying hip abduction, side lying hip ad-
duction, prone hip medial rotation, prone hip lateral rota-
tion, prone knee flexion, quadruped arm flexion, forward
bending, side bending, side rotation, increased lumbar
lordosis, supine/ side lying hip abduction-lateral rotation,
hip flexor length test, and sitting knee extension. The
higher factor loading of these 16 items indicates that the
categories might be recognized more easily based on us-
ing these test items.
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Conclusion

The results provided evidence for the construct validity
of the MSI classification system for LBP-related preven-
tive measures in females. By using the MSI-suggested
movements and items, specialists can classify females
susceptible to LBP into homogenous subgroups based
on their movement and postural impairments. This clas-
sification would allow specialists to plan more specified
preventive interventions and corrective strategies based
on impairments specific to each subgroup.
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5. Extraction
6. Prolonges Standing Protocol (PSP)
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