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Body Fat Content Does Not Affect Body's Maximal Muscle Strength

Jonguk Choi, Sunghoon Kim, Sunghoon Hur, Jongsam Lee

Research Center for Exercise and Sport Science, Daegu University, Gyeongsan, Korea

We investigated that the relationship between body fat content and maximal muscle strength when skeletal muscle
mass was matched. Muscle mass was measured from 140 preliminary selected people, and 30 males were finally
selected and divided into one of four experimental groups: low body fat (group 1, <11.9%), low-moderate fat (group
2, 12.0% —16.9%), moderate-high fat (group 3, 17.0% —22.9%), high fat (group 4, >23.0%). All subjects undertook
one repetition maximum (1RM) test of abdominal and back upper body’s and lower body’s, and bench press, squat,
and back strength dynamometer was used. Repeated oneway analysis of variance and Tukey’s post-hoc test was
adopted to specify mean differences among groups. Statistical significance level was set at @=0.05. 1RM of bench
press was not different among groups (p>0.05) even though values from group 2 was marginally higher (15.9%)
than group 1 values (p=0.091). 1RM of squat was higher in group 4 compared to group 2 and group 3 (p <0.05),
and maximal back muscular strength was higher in group 1 and group 3 than group 2 (p<0.05). However, total
1RM values, sum of 1RM obtained from different exercises, did not reveal any statistical differences. No notable
correlation was found between percent body fat (%BF) and maximal muscular strength. Interestingly, negative
correlation of muscular strength was observed between %BF and relative (per kilogram) body mass (p <0.001),
but not with between %BF and relative skeletal muscle mass. Therefore, it was concluded that maximal muscular
strength is influenced not by fat mass but by skeletal muscle mass.
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Table 1. Physical characteristics of subjects

o Age Height Weight Body fat BMI Muscle mass
Group (%body fal (yr) (cm) (ko) (%) (ka/m?) (ko)
<11.9% (n=7) 21.0£1.8 176.4+6.5 63.8+3.4 10.0+1.6 20.5+0.8 28.4+1.7
12.0%—16.9% (n=10) 21.5+1.6 172.6+5.0 65.4+4.7 14.5+1.3 21.940.6 27.4+1.5
17.0%—22.9% (n=7) 21.4£2.0 173.1£4.7 70.6£3.6 18.9+1.4 23.6%+0.8 27.7£1.5
>23.0% (n=6) 24.8+1.5 174.1+£5.9 86.1+£13.0 27.5+3.9 28.2+2.7 27.8+0.4
Total group (n=30) 22.0+2.2 173.9+£5.4 70.4+£10.5 17.1+6.4 23.2+£3.0 27.8+1.4

Values are presented as meanzstandard deviation.
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Fig. 1. Measurement procedures
of maximum muscle strength.
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Table 2. One repetition maximum values obtained from
bench press test
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Table 4. One repetition maximum values obtained from
back strength test

%Body fat Value (kg) %Body fat Value (kg)
<11.9% 72.9+13.8 <11.9% 120.0+£8.38+*
12.0%—16.9% 84.5+13.6 12.0%—16.9% 111.7+£8.98
17.0%—22.9% 78.6+14.6 17.0%—22.9% 127.94+24.67*
>23.0% 80.0+141 >23.0% 111.7+£27.67

Values are presented as meanzstandard deviation.

Table 3. One repetition maximum values obtained from
squat test

Values are presented as meanzstandard deviation.
*Significant difference from 12.0%—16.9%.

Table 5. One repetition maximum values obtained from the
sum of bench press, squat, and back strength test

%Body fat Value (kg)
<11.9% 110.0£17.3
12.0%—16.9% 107.0+15.5%
17.0%—22.9% 101.4+13.5*
>23.0% 118.3+24.0

Values are presented as meanzstandard deviation.
xSignificant difference from =23.0%.
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%Body fat Value (kg)

<11.9% 302.94£25.10

12.0%—16.9% 303.2+24.48
17.0%—22.9% 307.9+46.59
=223.0% 310.04£59.32

Values are presented as meanzstandard deviation.



HES 9. 3¢ 24

K8 Al MRS Afol7t Yalel A

X0] 2AH
o =2 “—

2ol ojxle w23}

p<0.01)°]| A group 2 (12.0%-16.9%)%} H|u 3] EAXOZ
A5 UEHTHTable 4).

4) SEY(F2Y) IRM Bfe| H3t

E\__

AAE) Holo] T2 FEH(ESE) IRM X8 H3)
F 42 vLe A7) BE IF0H S8 oIS ey

2 oS AoZ UehdTtHp>0.05) (Table 5).
2. AXSED =of 23 Ato|e Azt

=] IRM 4:4] Afolo] LEh}

AR Holo} 7t 24 F8

Table 6. Relationship between one RM and percent body fat

oA o @h o] ehiA) ¢

LAHXUSEL A MB(1 kg D) SdH 2
.l

AXHE olok A% | kedel A1) A%
#59] IRM 57 Aolol et &
-

23 4HE e <0

Ho
lo
r

el
J&J&ﬁl% gl

/\_ﬂE uHZEﬂ ol }_];H
&3k THp >

Ato|

. 01) (Table 7, Fig. 3).

Bench press

Squat

Back strength Total RM

0.0201
Y=0.3069x+74.25

R® value
Regression eqguation

0.0530
Y=0.6250x+97.98

0.0154 0.0501

Y=0.3567x+111.3

Y=1.289x+283.5

Values are presented as meanzstandard deviation.
RM, repetition maximum.

R*=0.0201 (p=0.4553), Y=0.3069x+74.25
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Fig. 2. Correlation between one repetition maximum (1RM) and percent body fat (%BF).
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Table 7. Relationship between one RM and kilogram of body mass

Variable Bench press Squat Back strength Total RM

R’ value 0.201 0.303 0.3292 0.501
Regression equation Y=—0.015x+1.396 Y=—0.0203x+1.904  Y=—0.0258x+2.130  Y=—0.0609x+5.430

Values are presented as meanzstandard deviation.
RM, repetition maximum.

R’=0.201 (p=0.012), Y=0.015x+1.396 R’=0.303 (p=0.0016), Y=0.0203x+1.904
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Fig. 3. Correlation between one repetition maximum (1RM) and kilogram of body mass. BM, body mass; %BF, percent
body fat.
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Table 8. Relationship between one RM and kilogram of skeletal muscle mass

Variable Bench press

Squat

Back strength Total RM

0.019
Y=0.0106x+2.676

R® value
Regression equation

0.065
Y=0.0227x+3.513

0.018
Y¥=0.0129x+3.976

0.063
Y=0.0462x+10.18

Values are presented as meanzstandard deviation.
RM, repetition maximum.

R*=0.019 (p=0.465), Y=0.0106x+2.676
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