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ABSTRACT

Ultrasonography can be a suitable tool for measuring the muscle thickness of
people with scoliosis. In the present study, the reliability and validity of ultrasonography for measuring
the muscle thickness of people with idiopathic scoliosis are investigated.

[VETELEE The method of this study was a systematic review. Based on this, a search was conducted
in scientific databases of SID, Science Direct, Medline, Scopus, ISI and PubMed on articles examining
ultrasonography’s reliability and validity for measuring muscle thickness in people with idiopathic
scoliosis. The search keywords were “Reliability and Validity of Ultrasonography+Validity of
Ultrasonography+ Reliability of Ultrasonography+Adolescence Idiopathic Scoliosis+Cross-section
Muscles+Muscles.” Finally, the articles were entered into Endnote. In the selected studies, the intraclass
correlation coefficient (ICC) of the reliability and validity of ultrasonography for measuring the thickness
of all muscles of people with idiopathic scoliosis were investigated.

[T After reviewing the articles based on the inclusion criteria, 17 articles with 792 samples were
selected. The methodological quality of the studied articles was confirmed with a modified criterion taken
from Downs and Black (1989). As the findings show, the accepted criteria or level of reliability and validity
and corresponding ICC threshold values could be found in most studies but were somewhat heterogeneous.
Confidence intervals (Cl) (typically 95%) have been reported along with the ICC in all studies.
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Introduction

diopathic scoliosis refers to lateral deviations of
the spine in that the affected person lacks any
underlying disease and abnormal changes in the
formation and separation of the vertebrae. Dif-
ferent assessment methods, including invasive
and non-invasive, have been used to diagnose and measure
spine abnormalities. Because people with spinal deformi-
ties such as scoliosis need periodic evaluations (every 3
to 6 months), a non-invasive and inexpensive evaluation
method seems necessary. There is a need for more meta-
analysis studies on the suitability of the ultrasonography
method (reliability and validity) for measuring muscle
thickness. Hence, the present study investigates the reli-
ability and validity of ultrasonography for measuring the
muscle thickness of people with idiopathic scoliosis.

Materials and Methods

The method of this study was a systematic review. Based
on this, a search was conducted in scientific databases of
SID, Science Direct, Medline, Scopus, Institute for Scien-
tific Information (ISI) and PubMed on articles examining
ultrasonography’s reliability and validity for measuring
muscle thickness in people with idiopathic scoliosis. The
search keywords included “Reliability and Validity of
Ultrasonography-+ValidityofUltrasonography+Reliability
of Ultrasonography+Adolescence Idiopathic Scoliosis+
Cross-section Muscles+Muscles.” Finally, the relevant
articles were entered into the Endnote. In the selected
studies, the intraclass correlation coefficient (ICC) of
reliability and validity of ultrasonography for measur-
ing the thickness of all muscles of people with idiopathic
scoliosis was investigated. Out of 250 articles, 17 of the
most up-to-date and relevant articles were selected and
analyzed according to the inclusion criteria (having a
probabilistic sample, full papers, possessing enough in-
formation to calculate the measurement, with images of
abdominal and lumbar muscles). The quality of the se-
lected articles was evaluated based on a revised criterion
taken from Downs and Blacks (1989). All the articles had
good quality.

Results

According to the results, ultrasonography is a valid and
reliable imaging method for evaluating the thickness of
the muscles of people with idiopathic scoliosis. Among
the 17 reviewed articles, 12 analyzed the transversus ab-
dominis muscle’s ICC, 6 articles on the external and in-
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ternal oblique muscles, and 7 articles on the multifidus
muscle. Also, 5 studies have been conducted on healthy
people without specific symptoms; the rest have been on
patients with pain. Based on the study of ICCs, it seems
that in most studies, the reliability and validity of ultraso-
nography on the transversus abdominis muscle with ICC
values higher than other muscles and relatively lower in
the multifidus muscle. If the time interval of the studies
is considered, most of the primary studies were con-
ducted on healthy people or those with back pain. Over
time, however, researchers have focused their studies on
idiopathic scoliosis patients and have considered more
variables. In previous studies, height was essential and
the participants’ height was reported. However, in more
recent studies, the effectiveness and accuracy of ultraso-
nography are more important, and less attention has been
paid to demographic variables. It seems that in all the
studies mentioned at all time intervals, the types of ab-
dominal muscles are important. The transversus abdomi-
nis muscle has been examined in most of the studies, and
they have shown a high ICC (Table 1).

The results of these articles showed that ultrasonogra-
phy measurements for the thickness of different muscles,
including transversus abdominis, internal oblique, exter-
nal oblique, and multifidus, in various positions in healthy
people, people with idiopathic scoliosis, and back pain
have validity and reliability.

Conclusion

Generally, the quality of using ICCs and their reporting
in these studies has been satisfactory. All selected studies
explicitly and precisely reported the ICC, where the ICC
definition had absolute agreement rather than consistency
in property values. Accepted criteria or levels of reliabil-
ity and validity and corresponding ICC threshold values
could be found in most studies, but they were somewhat
heterogeneous. This heterogeneity may be due to the type
and method of ultrasonography, the purpose of ICC, the
disease, the type of lesion and muscle, the sample size,
and the different types of ICC values. Confidence inter-
vals (CI) (typically 95%) are reported along with the ICC
throughout the study. However, accurate ultrasonography
measurement of abdominal muscles depends on control-
ling all possible sources of error during measurements of
these changes. Abdominal muscles play a significant role
in spine stability and back pain. Of course, various factors
such as sitting, moving, exercising, and so on affect the
thickness of the abdominal muscles in ultrasonography.
Therefore, these situations should be considered when in-
terpreting the obtained ICCs.
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Table 1. Articles included in the systematic review for the effectiveness of ultrasonography

Study (y) Sample Size Population Muscle ICC

Teyhen et al. (2005) [14] 30 Patients with back pain TrA 0.99
Wallwork et al. (2007) [15] 10 Healthy Multifidus 0.97
TrA 0.99

University students with back pain, knee

Koppenhaver et al. (2009) [16] 30 pain, and above-knee pain Mulifdus 055
Wong et al. (2013) [17] 27 Patients with back pain Multifidus 0.99
TrA 0.99
Linek et al. (2014) [18] 69 Without symptoms EO 0.97
10 0.98
10 0.98

Hoppes et al. 2015 [19] 33 Healthy military people
TrA 0.97
TrA 0.85
Linek et al. (2015) [20] 39 Healthy adolescents EO 0.89
10 0.79
Noh (2016) [21] 31 Female adolescents TC 0.99
TrA 0.90

Mangum et al. (2016) [22] 16 Healthy
Multifidus 0.68
TrA 0.92
Linek et al. (2017a) [23] 141 Idiopathic adolescents EO 0.90
10 0.74
TrA 0.92
Linek et al. (2017b) [24] 84 Idiopathic adolescents EO 0.92
10 0.85
TrA 0.99
Kim et al. (2017) [25] 65 Idiopathic adolescents EO 0.97
10 0.98
TrA 0.92
Linek et al. (2018) [26] 15 Idiopathic adolescents EO 0.95
10 0.96
TrA 0.91
EO 0.89
Rahmani et al. (2018) [27] 40 Men with scoliosis

10 0.91
Multifidus 0.88
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Study (y) Sample Size Population Muscle ICC
TrA 0.98
Bozorgmehr et al. (2020) [28] 40 Patients with back pain
Multifidus 0.99
Takasaki et al. (2020) [29] 60 University students with back pain TrA 0.82
TrA 0.97
Sanchez Romero et al. (2021) [30] 62 Patients with back pain
Multifidus 0.98
Scientific Journal of
Abbreviations: TrA: Transversus abdominis, 1O: Internal oblique, EO: External oblique. Rehabilitation Medicine
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13. Transverse abdominis (TrA)

14. External oblique abdominis (EO)
15. Internal oblique abdominis (10)
16. Multifidus
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12. Confidence interval (Cl)
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17. Thoracolumbar curves (TC)
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