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Abstract
Background: Facial aging is caused by skin aging and aging-related changes in the deep facial structures including 

the facial muscles, particularly due to zygomaticus major muscle (a facial muscle) weakness and atrophy. Electrical muscle 
stimulation (EMS) can improve facial sagging and aging; however, only few reports have scientifically verified such effects. 
Hence, this study aimed to evaluate the effects of EMS, including changes in zygomaticus major muscle thickness, facial 
shape (depth angle of the bevel line), facial expression characteristic (angle of the bevel line in the facial surface photo-
graph), and skin viscoelasticity.

Materials and methods: Fourteen healthy women used an EMS test device daily for 10 min for 12 weeks. When 
wearing the EMS, a special gel containing a moisturizer was applied first. Computed tomography (CT) examinations were 
conducted using a spiral CT system before and after device use (4 and 12 weeks). Skin viscoelasticity was measured using a 
cutometer before and after device use (12 weeks).

Results: Compared with the thickness of the zygomaticus major muscle before using the device use, its thickness in-
creased significantly at 4 and 12 weeks of device usage. Additionally, the depth and frontal angles of the nasolabial folds be-
came more obtuse and thinner than before device use. In addition, combined with the application of a special gel, R2 (Ua/Uf) 
and R8 (Ua), which are indicators of skin viscoelasticity, significantly increased 12 weeks after EMS use.

Conclusion: EMS of facial muscles improved facial muscle thickness, nasolabial fold angle, and skin viscoelasticity, 
which are related to facial aging. Therefore, as a solution to facial sagging, EMS is objectively and scientifically useful for 
beauty care.
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1. Introduction

In addition to skin aging, age-related changes in the deep 
facial structures such as the superficial musculoaponeurotic 
system (SMAS), facial muscles, and adipose tissue in the 
deep skin layer can lead to facial aging1–5).

The superficial part has more than 30 types of facial mus-
cles, most of which are distributed around the open parts such 
as the eyes, mouth, and nose. Especially, the main facial mus-
cles that are significantly involved in the age-related changes 
of the face include the frontalis, wrinkle eyebrows, orbicularis 
oculi, zygomaticus major, and zygomaticus minor muscles, 
which reportedly become thinner and shorter with ag6). There-
fore, in recent years, in addition to rejuvenation therapy that 
pulls up the SMAS by surgical facelift treatment to prevent 
and improve wrinkles and sagging, training targeting facial 
muscles is being performed. For example, electrical muscle 

stimulation (EMS) clearly improves sagging7); however, re-
ports that have scientifically verified its effects remain limited.

In addition, signs of aging, such as facial muscle con-
traction, are closely related to skin elasticity. Large facial 
wrinkles appear as a result of facial muscle contraction and 
disappear instantly with muscle relaxation, but when skin vis-
coelasticity decreases because of aging, the wrinkles become 
immobilized, forming deep grooves on the skin. Elastic fibers 
are closely related to the skin and muscles, and the effect of 
resistance training reportedly improves the epithelial dermal 
structure7).

In diagnosing facial aging, the anatomy of facial structures 
and the characteristics of their age-related physiological 
changes should be understood. In particular, computed tomog-
raphy (CT) can capture age-related changes by analyzing the 
morphology of facial muscles, which are one of the existing 
structures involved in facial aging. CT volume data contain 


