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Abstract

Purpose : The study aimed to examine gender-differences in muscle tone, elasticity, and stiffness of the erector spinae in young
and old subjects. This study also aimed to assess the effect of aging on muscle tone, elasticity, and stiffness of the erector spinae
in men and women, and compare the trend of the aging effect between the two gender groups.

Methods : With the muscle in the relaxed state and subjects in the prone position, a myotonometer was used to quantify muscle
tone, elasticity, and stiffness, of the erector spinae in 102 participants[46 males (29 young subjects, aged 22.48+2.23 years and 17
old subjects, aged 76.35+3.71 years), 56 females (40 young subjects, aged 20.38+1.43 years and 16 old subjects, aged 74.56+5.40 years)].

Results : The tone and stiffness of the erector spinac muscles were greater in men than in women for both age groups
(p<.001-.01), while elasticity did not show a significant difference between men and women. For the direction of change, both male
and female groups showed significantly increased tone and stiffness, and decreased elasticity with increasing age (p<.001). For
age-related changes, a different tendency was observed between men and women. Men showed a greater increase in tone than
women with aging. in contrast, both men and women exhibited a similar decrease or increase in elasticity and stiffness.

Conclusion : Gender-differences in the erector spinae in terms of muscle tone and stiffness were observed. Regardless of the age,
men had higher muscle tone and stiffness than women, but not elasticity. The erector spinaec muscles showed age-related changes
in all aspects of muscle tone, elasticity, and stiffness, in both men and women. Notably, men presented greater variation than women
in the amount of increase of muscle tone with aging. These findings have implications for musculoskeletal therapeutic approaches,
and gender-customized tuning may be indicated for designing exercise interventions to prevent and manage gender-sensitive

muscular injuries or diseases and frailty.
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ZF(muscle mass), 2 (muscle strength)(Cruz-Jentoft 5,
2010), = W A =23 A 2% (Csapo 5, 2014),
T4 89 EF(Harber 5, 2012), & I 2= (Wiist 5,
2008), 259 &E| -Z(muscle architecture)(Strasser
= 2013) 53} Zro] of& Ao F AP TTE Q
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asto] Atstetd @ R A= Apelol7] =
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(Eby =, 2015; Wiist =, 2008).
= 713 = (tone), BHAJ(elasticity), 73 2] = (stiffness)Q} 2
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Table 1, General characteristics of the subjects

(Agyapong-Badu -5, 2016; Kocur 5, 2017; Wu &, 2016).
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Young Old
Male (n=29) Female (n=40) Male (n=17) Female (n=16)
Age (years) 22.48+2.23 20.38+1.43 76.35+3.71 74.56+5.40
Weight (kg) 73.174+9.89 55.88+7.39 62.59+9.53 55.63+7.13
Height (cm) 175.03+4.44 161.53+4.51 162.47+10.39 152.69+6.74
BMI (kg/m) 23.88+3.16 21.38+2.45 23.61+1.99 23.9443.05

BMI; body mass Index
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Table 2, Comparison of tone, elasticity, and stiffness between male and female in the young age group

Mean 95% CI
Young male Young female .
difference Lower Upper t p
T 14.96+2.02 13.56+1.07 -1.40 -.65 -2.15 -3.74 .000
Young E 98+.24 .89+.18 -.10 .01 -.20 -1.79 .079
S 281.1+£77.01 215.25+44 .37 -65.85 -36.55 -95.16 -4.48 .000

CL confidence interval, T; tone (Hz), E; elasticity (logarithmic
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decrement), S; stiffness (N/m)

2 2 %7} 23(p=.002, Table 3), A= A ¢
2 Aoz BAEThp=001, Table 3) AL =
&2 G oo AR F3 Zpol 7t 91l th(p=235,

Table 3).

a7

So| Mzloj| st M xfo| Hjm A7 203



ch

o

sgoete|x| Mi10# M3z

Table 3. Comparison of tone, elasticity, and stiffness between male and female in the old age group

Mean 95% CI
Old male Old female
difference Lower Upper t D
T 19.69+3.01 15.99+3.25 -3.69 -1.46 -5.93 -3.38 .002
Old E 1.65+.28 1.54+.24 -11 .08 -.30 -1.21 235
S 435.35+£75.77 323.13£101.37 -112.23 -48.08 -176.38 -3.59 .001

CIL; confidence interval, T; tone (Hz), E; elasticity (logarithmic decrement), S; stiffness (N/m)
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Table 4, Comparison of tone, elasticity, and stiffness of the erector spinae muscle in male and female

between young and old groups

Mean o Y%var ratio
o o difference /6 ER m(yo)/f(yo) t P

Male 14.96+2.02 19.69+3.01 4.73 31.6 6.38 .000

T 1.8
Female 13.56+1.07 15.99+3.25 2.44 18.0 425 .000
Male 98+.24 1.65+.28 .67 68.4 8.07 .000

E .94
Female .89+.18 1.54+.24 .65 73.0 9.68 .000
Male 281.1+£77.01 435.35+75.77 154.25 549 6.62 .000

S 1.1
Female 215.25+44.37 323.13+101.37 107.88 50.1 5.58 .000

CI; confidence interval, T; tone (Hz), E; elasticity (logarithmic decrement), S; stiffness (N/m), % var; percentage variation
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A; Change of tone (Hz) between young and old aged subjects in each male and female
groups. Tone increases as the number increases, B; Change of elasticity (log decrement)
between young and old aged subjects in each male and female groups. Elasticity
decreases as the number increases, C; Change of stiffness (N/m) between young and old
aged subjects in each male and female groups. Stiffness increases as the number
increases,
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