[bookmark: OLE_LINK24]SUPPLEMENTARY FILES
	S1. Searching strategy
	Step 1
	reliabilit* or repeatabilit* or reproducibilit* or validit* or validation or responsiveness or temporal change* or change* over time

	Step 2
	ultrasonograph* or ultrasound* or ultrasonic or sonography or echograph* or shear wave or shear modulus or elastic* modulus or elastogra* or elastic* imaging*

	Step 3
	respiratory muscle* or ventilatory muscle* or breathing muscle* or diaphragm* or intercostal adj3 muscle* or inspiratory adj3 muscle*

	Step 4
	1 and 2 and 3








	S2. Updated criteria for good measurement properties
	Measurement property
	Rating*
	Criteria

	Reliability
	＋
	ICC or weighted Kappa ≥ 0.70

	
	?
	ICC or weighted Kappa not reported

	
	–
	ICC or weighted Kappa < 0.70

	[bookmark: OLE_LINK44]Hypotheses testing for construct validity ‡

	＋
	The result is in accordance with the hypothesis†

	
	?
	No hypothesis defined (by the review team)

	
	–
	The result is not in accordance with the hypothesis†

	[bookmark: OLE_LINK21]The COSMIN criteria[1]

	Abbreviations: AUC = area under the curve，ICC = intraclass correlation coefficient.

	* “+” = sufficient, “–” = insufficient, “?” = indeterminate.

	† The results of all studies should be taken together and it should then be decided if 75% of the results are in accordance with the hypotheses.
‡ Generic hypotheses[1]: 
1. Correlations with (changes in) instruments measuring similar constructs should be ≥0.50. 
2. Correlations with (changes in) instruments measuring related, but dissimilar constructs should be lower, i.e., 0.30‐0.50. 
3. Correlations with (changes in) instruments measuring unrelated constructs should be <0.30. 
4. Meaningful changes between relevant (sub)groups (e.g., patients with expected high vs low levels of the construct of interest) 









	S3. Definitions of quality levels from adapted GRADE approach
	Quality level
	Definition

	High
	We are very confident that the true measurement property lies close to that of the estimate* of the measurement property

	Moderate
	We are moderately confident in the measurement property estimate: the true measurement property is likely to be close to the estimate of the measurement property, but there is a possibility that it is substantially different

	Low
	Our confidence in the measurement property estimate is limited: the true measurement property may be substantially different from the estimate of the measurement property

	Very low
	We have very little confidence in the measurement property estimate: the true measurement property is likely to be substantially different from the estimate of the measurement property

	The definitions are from adapted GRADE approach in Prinsen et al., 2018[1]

	* Estimate of the measurement property refers to the pooled or summarized result of the measurement property of ClinROMs or PROMs.








	S4. Ultrasound measurement approach
	Target Muscle(s)
	Measurement
property
	Position
	Equipment parameters
	Transducer location
	Movement

	Diaphragm
	Thickness:
right[2-4], bilateral[5-9]
	Supine[2, 5, 6], semi-recumbent position[3, 4, 7] or hook-lying position[8, 9]; supine, sitting, and standing[2]
	B-mode, M-mode[7], high-frequency (7-13MHz) linear array probe
	Zone of apposition (ZOA): along the 8th-11th ribs between the mid and anterior axillary lines
	At the end of quiet expiration and the end of maximal inspiration; at different breathing volumes[3]

	
	Excursion:
right,[9-13] bilateral,[8, 14, 15] non-specified[16]

	Supine[14, 17, 18], semi-recumbent[12, 13] hook-lying[8, 9], standing[15], sitting[16]
	M-mode, low-frequency (2.5-3.5MHz) curve probe
	subcostal area: left side was located between the mid-axillary and anterior axillary line; right side was located between the anterior axillary line and midclavicular line
	From the end of expiration to the end of maximal inspiration

	
	Stiffness:
right[19-21]
	Supine[20, 21], or semi-recumbent position[19]
	SWE mode, high-frequency (4-15MHz) linear array probe
	ZOA
	At the end of tidal expiration

	
	Strain[10, 12]
	Semi-recumbent position
	Speckle tracking, 2.5-9MHz linear transducer
	ZOA
	At end of expiration, end inspiration

	
	Motion velocity[11]
	Semi-recumbent position
	Tissue doppler, phased array 2-4MHz probe
	Subcostal position between the midclavicular and anterior axillary lines
	Tidal breathing

	Intercostal muscles
	Thickness[22]
	Supine
	B-mode, high-frequency (6-14MHz) linear array probe
	2nd-3rd intercostal muscles
	At the end of tidal inspiration

	
	Stiffness[23]

	Supine
	SWE mode, high-frequency (4-15MHz) linear array probe
	T5-T6 right intercostal space along the mid-axillary line
	At the end of tidal breathing

	Abdominal muscles (TrA and IO)
	Thickness[24]
	Standing
	B-mode, high-frequency (6-13MHz) linear array probe
	2.5cm medially of the mid-axillary line and halfway between the lowest rib and ilium
	At end of quiet expiration, maximal inspiration, and maximal expiration


Abbreviations: TrA= transverse abdominals; IO= internus obliquus; ZOA=zone of apposition; SWE=shear wave elastography 




	[bookmark: OLE_LINK92]S5.  Quality assessments and level of evidence of using ultrasonography measurements for respiratory muscles in separated populations – Reliability
[image: ]
[bookmark: OLE_LINK76]Abbreviations: TrA= Transverse abdominals; IO= internus obliquus; LBP = low back pain; AIS= adolescent idiopathic scoliosis; COPD= chronic obstructive pulmonary disease; Not sure=not sure time interval
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Intra-
rater



Inter-
rater



Intra-
rater



Inter-
rater



Intra-
rater



Inter-
rater



Nassiri et al., 
2019 Experienced



Hook lying, pillow 
under knees, arms 



on sides
10 Doubtful + Very low, (+)



Cappellini et 
al., 2021 Experienced semi-recumbent 



position, head up45 10 Adequate + Very low, (+)



Cappellini et 
al., 2021 Novice semi-recumbent 



position, head up45 10 Adequate - Very low, (-)



Nassiri et al., 
2019 Experienced



Hook lying, pillow 
under knees, arms 



on sides
10 Doubtful + Very low, (+)



Cappellini et 
al., 2021 Experienced semi-recumbent 



position, head up45 10 Adequate + Very low, (+)



Cappellini et 
al., 2021 Novice semi-recumbent 



position, head up45 10 Adequate - Very low, (-)



Brown et al., 
2018 Novice supine, sitting, 



standing 45 Doubtful + Very low, (+)



Scarlata et 
al., 2019 Unspecified recumbent position 66 Inadequat + + Very low, (+)



Orde et al., 
2016 Experienced semi-recumbent 



position, head up45 10 Doubtful + + Very low, (+)



Baldwin et 
al., 2011 Unspecified semi-recumbent 



position 10 Doubtful + Very low, (+)



Harperet al., 
2013 Novice supine 12 Adequate + + Very low, (+)



Cappellini et 
al., 2021 Experienced semi-recumbent 



position, head up45 10 Adequate - Very low, (-)



Diaphragm-
Left



Excursion Boussuges et 
al., 2009 Experienced standing 180 Doubtful + + Low, (+)



Scarlata et 
al., 2018 Experienced spine 42 Doubtful + +/- Within-day intra-rater very low, 



(+)



Orde et al., 
2016 Experienced semi-recumbent 



position, head up45 10 Doubtful + + Very low, (+)



Boussuges et 
al., 2009 Experienced standing 180 Doubtful + + Low, (+)



Diaphragm-
Unspecifyin



g side



Excursion
Blaney et al., 



1998 Experienced sitting 12 Inadequat + Very low, (+)



Xu et al., 
2021 Experienced supine 15 Very good + Low, (+)



Flattres et 
al., 2020 Experienced supine 15 Doubtful + Very low, (+)



Flattres et 
al., 2020 Novice supine 15 Doubtful + Very low, (+)



Flattres et 
al., 2020



Experienced
+novice supine 15 Doubtful + Very low, (+)



Strain rate Orde et al., 
2016 Experienced semi-recumbent 



position, head up45 10 Doubtful + + Very low, (+)



Motion 
velocity



Soilemezi et 
al., 2020 Experienced



supine with back 
elevated at 30 



degree
20 Doubtful + + Very low, (+)



Thickness Dres et al., 
2020 Experienced supine 23 Doubtful + Very low, (+)



Stiffness Pietton et al., 
2021 Experienced supine 16 Doubtful + Very low, (+)



TrA-Left Thickness Amerijckx et 
al. 2020 Experienced standing 67 Doubtful + +/- Within-day intra-rater very low, 



(+)



IO-Left Thickness Amerijckx et 
al. 2020 Experienced standing 67 Doubtful + +/- Within-day intra-rater very low, 



(+)
Nassiri et al., 



2019
Experienced Hook lying, pillow under 



knees, arms on sides
10 Doubtful ＋ ＋ Very low, (+)



Ziaeifar et 
al., 2021



Experienced
spine, knees bend 30 



degree, arms cross over 
the chest



17 Adequate ＋ Very low, (+)



Marugan et 
al., 2021



Experienced supine without pillow 37 Very good ＋ ＋ ＋ ＋ Low, (+)



Nassiri et al., 
2019



Experienced Hook lying, pillow under 
knees, arms on sides



10 Doubtful ＋ ＋ Very low, (+)



Ziaeifar et 
al., 2021



Experienced spine, knees bend 30 
degree



17 Adequate ＋ Very low, (+)



Marugan et 
al., 2021



Experienced supine 37 Very good ＋ ＋ ＋ ＋ Low, (+)



Nassiri et al., 
2019



Experienced Hook lying, pillow under 
knees, arms on sides



10 Doubtful ＋ ＋ Very low, (+)



Mohan et al., 
2017



Experienced head elevated to 30 
degree



9 Doubtful ＋ Very low, (+)



Diaphragm-Left
Excursion Noh et al., 



2016
Experienced supine 32 Doubtful + + Very low, (+)



Diaphragm-
Right



Excursion Noh et al., 
2016



Experienced supine 32 Doubtful + + Very low, (+)



Intercostal 
muscle



Stiffness Pietton et al., 
2021



Experienced supine 16 Doubtful + Very low, (+)



COPD Intercostal 
muscle



Thickness Wallbridge et 
al., 2018



Experienced supine 20 Doubtful ＋ +/- Within-day intra-rater very low, (+)
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Left
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Right
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Right
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Right
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Right
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Right
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Right



Results rating



Witnin-day Between-
day



Not sure 
interval
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