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Introduction
Purpose To determine the interrater reliability between a novice student physical therapist and 
an experienced physical therapist using handheld ultrasound imaging (USI), the Butterfly iQ+, to 
measure the thickness of lumbar multifidus (LM) and the transverse abdominis (TrA) muscles

Background

Butterfly iQ+  (Figure 1)
•  Connects and uploads pictures straight to smartphone/tablet 

•  Pocketsize, easily portable

•  Price is $2,000 making it cost effective compared to established ultrasound devices 

•  Silicon chip contains a 2D array of 9000 capacitive micro-machined ultrasound

transducers.

•  Emulates curved, linear, or phased transducers at any time in M-, B-mode or color 

Doppler with 2–30 cm scan depth

USI of Core Musculature

•  Low back pain is a common condition treated by PT and USI is a tool to assess

structure and function and provide real time biofeedback. 

•  USI with established devices is a valid method for assessing LM

muscle size and has a excellent inter-rater reliability between a novice and  

experienced.

user.

•  No studies compare the reliability of a novice PT student and an experienced PT  

clinician when using a handheld ultrasound device such as the  Butterfly IQ+.

Hypothesis Imaging results from the novice user will show insignificant differences in 
imaging measurements when compared to the experienced user. 

Methods
Reliability Study, N = 33 healthy subjects

Table 1 Participant demographics – variables presented as mean (SD)

Methods
• Novice user received 4 hrs. of informal USI training 

•  Prior to scanning, participants were educated on the origin, insertion and action

of the LM and TrA .

• Alternating between each subject, the novice and experienced user each

obtained images with the Butterfly IQ+

•  Images of the TrA and LM muscles were taken once at rest and three times

during a contracted state totaling 8 images per user. 

• Contractions were held for 10 seconds each with a 30 second rest break

in between. 

•  The on-device caliper function was used to measure the thickness of the muscle

for each image and the user was blinded to the numerical value of the

measurement. (Figures 3 & 4)

• Images were saved on the Butterfly IQ+ app stored on the password protected

iPad.

Results

Conclusion

• The inter- and intra-rater reliability between a novice and experienced user is considered 
good-to-excellent when measuring TrA and LM in a relaxed and contracted state.

• The handheld ultrasound device, Butterfly IQ+, is a reliable tool to assess 
musculoskeletal structures such as the TrA and LM for non-experienced users and 
students in clinical and academic settings. 

• Limitations include informal student USI training, utilization of one handheld device, 
participants all healthy, limited BMI range of participants.

Variables
Age (years) 34.6 (16.5)

Male
Female

14
19

BMI (kg/m2) 24.4 (3.9)

TrA (n=33) LM (n=32)*

ICC 95% CI ICC 95% CI

Inter-Rater 
Reliability (avg of 
3 contractions)

.87 .73-.93 .83 .66-.92

Inter-Rater 
Reliability (at rest) .93 .86-.97 .86 .71-.93

Intra-Rater 
Reliability of 
Novice (during 
contraction)

.93 .87-.96 .98 .97-.99

Intra-Rater 
Reliability of 
Expert (during 
contraction)

.97 .95-.98 .98 .96-.99

*Participant 17 omitted due to statistical outlier – see Q-Q Plot (Figure 5). TrA = Transverse Abdominus. LM = Lumbar 
Multifidus Muscle. CI = Confidence Interval. ICC = Intraclass Correlation Coefficient.

Figure 3 Caliper measurement of the LM from 
L4 spinous process to the most defined

fascial line.

Figure 4 Caliper measurement of the TrA  
from its most defined fascial lines.

Figure 1 iPad Pro connected with the
Butterfly IQ+

Figure 2 Expert user measuring a participant’s 
LM with the Butterfly iQ+

Figure 5 Normal Q-Q Plot of LM thickness, average of 3 contractions.


