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SUMMARY 

In this study, the circular friction massage technique was 

performed on the trapezius, the levator scapulae, and the 

deltoid muscles to collect information on pressures and 

motions of massage, and thus to utilize the information in the 

design of professional massage systems. Motion of the 

massage was measured with a 3-D motion capture system and 

finger pressures were simultaneously obtained using grip 

sensors. Motions and pressure patterns of the massage were 

different for each muscle, the motion trajectory resembling an 

ellipsoid. The trapezius had a higher pressure than other 

muscles. These results could be useful for designing a 

massage system based on biomechanical analysis. 

 

INTRODUCTION 

Recently, applications of home healthcare machines and 

massage systems have drastically increased in response to the 

rapidly growing population of the elderly and people suffering 

pain from insufficient exercise [1,2]. Particular interest is on 

massage systems that relieve pain on the neck and the 

shoulder, which are areas that easily fatigued. However, most 

massage systems have simple techniques such as stroke, 

rolling, and stripping with rollers which are insufficient to 

generate motions similar to professional hand-massage 

motions. Massage positively affects the circulation system, 

musculoskeletal system, immune system, and mental system 

[3], but sometimes massage systems give pain instead of 

comfort and relaxation to people. Therefore, this study is 

executed to collect information such as the pressure and 

motion data of massage to design a massage system that 

imitates hand massage techniques. 

 

 

METHODS 

Circular friction massage (CFM) is performed on the trapezius, 

the levator scapulae, and the deltoid muscles for experiment. 

This massage uses the tip of the thumb to simultaneously 

apply press motion and rotation.  

The masseur that participated in the study was a specialist in 

sports massage and he had expertise in circular friction 

massage. 5 male subjects without any sign of injury or 

pathological diagnosis on their upper bodies (28.4±1.2 years, 

71.5±8.6kg, 173.3±4.1cm) participated in the study.  

To measure the three dimensional motion and position of 

massage, the Vicon Motion System with 10 cameras (Vicon 

MX-T40), and a grip Sensor (Tekscan) was simultaneously 

used. Attached with spherical reflective markers of 6.4mm 

diameter, the grip sensor was adhered to the masseur’s right 

hand.. Pressure and motion data of 17 points on the neck and 

shoulder were collected consecutively and repeatedly. 

 

 

RESULTS AND DISCUSSION 

A. Distribution of massage pressure for each massage point 

During the massage experiment, pressures differed between 

various massage points. 5 points on the trapezius muscle had 

higher pressures than any point on other muscles, and 3 points 

on the levator scapular and 9 points on the deltoid muscle had 

a similar pressure distribution. (Table 1) 

 

Table 1. Distribution of massage pressure

Pressure Release Pressure Release Pressure Release

Mean (kPa) 124.52 70.40 74.53 22.44 78.26 47.26

S.D. (kPa) 19.55 28.31 11.06 4.51 5.41 7.07

Mean (N) 31.87 18.02 19.07 5.74 20.03 12.09

S.D. (N) 5.00 7.24 2.83 1.15 1.39 1.81

* Press area : 2.56cm²

Trapezius Levator Scapular Deltoid

 
 

 

 B. Acquisition of massage motions for each massage points 

Massage motions, in other words, the trajectories of the 

thumb’s movement resembled an ellipsoid. Also, the 

ellipsoidal shapes massage motions depended on the type of 

muscle. Collected motion data included both motions of the 

finger and undulations of the upper body. Therefore, 

calculation was needed to separate movements of the upper 

body to acquire pure finger motion.  

 

Table 2.  Shapes of massage motions

Pressure Release Pressure Release Pressure Release

Mean (mm) 12.0 9.0 14.0 13.7 9.2 7.5

S.D. (mm) 2.3 1.3 1.1 1.2 1.6 2.3

Ratio (T /L)

* Measurement tolerance of camera : ±0.05mm

1.32 1.02 1.10

Trapezius Levator Scapular Deltoid

 
 

 

mailto:younghokim@yonsei.ac.kr


CONCLUSIONS 

Even though the effects of massage are subject to 

individualities of the masseur and subject, well-designed 

massage systems will enable a similar performance to hand 

massages if results of this study are applied. Moreover, further 

research on supplements that attach to massage systems and 

detect exact massage points will bring about massage systems 

with effective motion and the capability of universal 

application. 
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