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Relationships among Skeletal Muscle Mass, Health Related Factors, Nutrient Intake,
and Physical Activities in Male Adolescents:
Based on the 5™ (2009-2011) Korean National Health and

Nutrition Examination Survey (KNHANES)
In-Kyung Jung - Jung-Hyun Kim'
Dept. of Physical Education, Chung—Ang University, Seoul, Korea

ABSTRACT

This study examined the relationships among skeletal muscle mass, nutrient intake, and physical
activities in male adolescents. The 5" Korean national health and nutrition examination survey
was analyzed using the SPSS 23.0 package program. The results showed that high skeletal muscle
mass group (Q4) had a lower body weight, body mass index, systolic blood pressure, plasma
cholesterol and triglyceride levels, and higher HDL-C level than the low skeletal muscle mass
group (Q1). In addition, the high muscle mass group showed a higher carbohydrate but lower
protein intake ratio. On the other hand, the Q4 group showed higher protein intake per body
weight compared to the Q1 group. Male adolescents, who had a high muscle mass performed
more high intensity exercise than those who had a low muscle mass. These results indicated
that adequate muscle mass should be maintained to improve the health—related factors (blood
pressure, plasma cholesterol and triglyceride, and HDL-C) in male adolescents and sufficient
protein intake and regular high intensity exercise should be conducted to maintain adequate

muscle mass.
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Table 1. General characteristics of the subjects

Variables Category n(%)
Age (yean)” 1512 + 1.36"
Upper 183(34.5)
Economic Upper—middle 145(27.4)
status Lower—middle 123(23.2)
Lower 79(14.9)
Middle school 196(36.4)
Educational High school 247(45.8)
level College 94(17.5)
Others 2(0.3)
YMean + SD
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25%%0 Q4 AFe 38.09%7F ZHOoR T 7 2) S50 ©E AT a Hn

fro]#Rl apolE Hlom, 1 Aol7t 8,550 LHEL A Ae] AdEE g@dlow ity FEY
sk i AP Al slelEds 17036 an, 62,04 g, % FHzEEd A, 1dE SY2HE
kg, 68.22 m&E JEREO W, A dzEx]4=¢] BMIE= 21.26 FEE dolE A3KTable 3), £57] Y o]9h7]
kg/m'E FRlol &3keitt, Aled 25l e Feto] 111.84 mmHg, 69.99 mmHgZ B5F A7
zpo)g AR Ad} AL 2folg HolA| gkghont Qo g3tlen, 35 g 7 FH=HE, T
AF} s2lEd, BMIE 252l 2fols Bt A, HDL-C FE% 57 % Helol &3k3ict
53], Q2~Q4re] BMI= Aol XSG ot L5l w2 AdHERcle] Aol v Axf
Q19| BMIE 25,012 H|ghe] ag3te] f2l=2l 2} olgt7] dt} FHIFL L&l e xjols B
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e Fe] 25 2 e HAPEY AT A E, TS 7t QAR frojHoR =9ko
AgAE, selsdrt FoHom A4 vehdte= ™, HDL-C fro]d o= v vepyrt, oz X1
Kim & Park(20160)¢] 374272} ATt ¢l ofshd AlTd S5 vl Addd

Table 2. Anthropometric data according to the quartile of skeletal muscle mass

. Skeletal muscle mass/body weight (%)
Variables Total
Q1 Q2 Q3 Q4

Skeletal muscle

mass/body weight (%) 2954 + 1.80Y* 3330 + 0.75* 35.53 + 0.60° 38.09 + 1.34¢ 3412 + 337
Height (cm) 169.56 = 8.66 170.64 =+ 7.81 170.97 £ 7.30 170.29 + 697 170.36 £ 17.71
Weight (Kg) 7257 £ 15.16*  61.71 + 11.75° 58.13 + 9.52% 5582 + 851¢ 62.04 + 13.15
WC (em) 82.54 + 10.42* 7235 £ 846" 6882 + 6.75° 66.72 £ 5.64° 7259 £ 10.05
BMI (Kg/m?) 2501 + 3.79°  21.06 + 3.04® 19.81 + 2.53 19.18 + 2.22¢ 21.26 £ 371
Y Mean + SD

Values not sharing the same letter were significantly different (p<0.05)
WC; waist circumference, BMI; body mass index

Table 3. Health-related factors according to the quartile of skeletal muscle mass

Skeletal muscle mass/body weight (%)

Variables Total

Ql Q2 Q3 Q4
SBP 114.58 + 12.13% 111.86 + 10.76® 111.01 + 9.53* 109.92 + 9.14° 111.84 + 10.57
DBP 69.71 £ 9.89 69.98 + 8.33 7053 £ 9.11  69.75 + 7.86 69.99 + 881
FBG 89.74 £ 6.61 88.90 + 6.23 8898 £+ 549 8856 + 561 89.04 £ 6.00
TC 157.34 £ 29.30°  150.72 + 30.36® 145.89 + 25.71° 14445 + 23.47° 149.61 + 27.75
TG 10843 £ 61.60° 8551 + 55.85°  75.03 & 47.03> 7275 + 36.59°  85.44 + 52.96
HDL-C 44773 £ 797° 4732 £ 998" 4830 £ 861° 4765 = 816° 4701 + 881
U Mean + SD

Values not sharing the same letter were significantly different (p<0.05)
SBP; systolic blood pressure, DBP; diastolic blood pressure, FBG; fasting blood glucose, TC; total cholesterol, TG;
triglyceride, HDL-C; high density lipoprotein cholesterol
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Table 4. Nutrient intake according to the quartile of skeletal muscle mass

Skeletal muscle mass/body weight (%)

Variables Total

Q1 Q2 Q3 Q4
Energy(kcal) 2,364.54 + 855.83” 2,388.08 + 79835 2382.80 + 82522 242858 + 83936 2,391.07 + 827.92
CHO(g) 36603 £ 12094 35443 + 11565 36660 = 11687 38596 + 130.02 36826 + 12348
Fat(g) 5955 + 3566 6647 + 4112 6407 £ 3825 6134 + 3356 6286 + 37.25
Protein(g) 87.76 + 3816 9136 + 4611 8403 + 3715 8180 + 328 8623 + 3892
Energy intake ratio (%)
CHO 6296 £ 942% 6080 £ 10560 6295+ 913" 6446 £ 808" 6279 + 940
Fat 218+ 775 2421+ 850 B0+ 82 2196+ 692 228 + 791
Protein 1486 + 350° 1499 + 433 1401 £ 311 1358 + 342 1436+ 366
Protein intake/
body weight 127 £+ 064 152+ 077 147+ 067 149+ 062 143+ 068
(g/kg)
Ca(mg) 52652 + 31545 53261 + 32070 55113 + 34339  560.30 £ 34798 54267 + 33156
P(mg) 1,36837 + 531.84 136485 + 57044 133109 + 541.82 132220 + 507.73 1,346.59 + 537.32
Fe(mg) 1297 + 659 1469 + 1047 1364 + 723 1426+ 938 1389 + 857
K(mg) 2,999.94 + 1,427.49 294472 + 1,296.76 2,876.78 + 1,230.92 2,900.80 + 1,292.56 2,922.23 + 1,310.48
Vit AwgRE) 67881 + 51548 97121 + 1,959.86 906.51 + 1,700.54  781.68 + 59046 83484 + 1,357.28
Thiamin(mg) 168 £ 105 182 + 108 167 + 083 159+ 083 169+ 09
i;zc)’ﬂavm 152+ 071 160+ 08 151+ 080 15+ 078 154+ 079
Niacin(mg) 1864 £+ 901 1996+ 1122 1834+ 928 1769+ 873 1866 £  9.62
Vit C(mg) 100.76 + 11346 11447 + 13355 10038 + 101.63 10848 + 13454 10603 + 12141
D Mean + SD

Values not sharing the same letter were significantly different (p<0.05)
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Table 5. Physical exercise-performing days according to the quartile of skeletal muscle mass

n(%)
. Skeletal muscle mass/body weight (%)
Variables Total
Q1 Q2 Q3 Q4

None 33(24.8) 61(45.2) 36(26.7) 41(30.4) 171(31.8)
12 days 38(28.6) 37(27.4) 4261.1) 39(28.9) 156(29.0)
iegiiéztenmy 3-4 days 41(30.8) 25(18.5) 2921.5) 30022.2) 125(23.2)
5-7 days 21(15.8) 12( 8.9) 28(20.7) 25(18.5) 86(16.0)

x?=22.732""
None 58(43.6) 66(48.9) 58(43.0) 61(45.2) 243(45.2)
Moderate  1-2 days 34(25.6) 37(27.4) 32(23.7) 47(34.8) 150(27.9)
intensity 3-4 days 31(23.3) 18(13.3) 26(19.3) 13( 9.6) 88(16.4)
exercise 5-7 days 10( 7.5) 14(10.4) 19(14.1) 14(10.4) 57(10.6)

x?=15.928
None 5( 3.8 8( 5.9 5( 3.7 15(11.D 33( 6.1
1-2 days 12( 9.0) 11( 8.1 7( 5.2) 10( 7.4 40( 7.4)
Wialking 3-4 days 19(14.3) 14(10.4) 15(11.1) 12( 8.9 60(11.2)
5-7 days 97(72.9) 102(75.6) 108(80.0) 98(72.6) 405(75.3)

x?=11.94
None 70(52.6) 68(50.4) 66(48.9) 62(45.9) 266(49.4)
Strength 1-2 days 39(29.3) 40(29.6) 41(30.4) 34(25.2) 154(28.6)
exercise More than 3 days 24(18.0) 27(20.0) 28(20.7) 39(28.9) 118(21.9)

x%=5.627
None 69(51.9) 77(57.0) 66(48.9) 60(44.4) 272(50.6)
Flexibility 1-2 days 46(34.6) 32(23.7) 36(26.7) 44(32.6) 158(29.4)
exercise More than 3 days 18(13.5) 26(19.3) 33(24.4) 31(23.0) 108(20.1)

x%=10.493

"'p<0.01
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Table 6. Physical exercise activities according to the quartile of skeletal muscle mass

Skeletal muscle mass/body weight (%)

Variables

Ql Q2

Total

Q3 Q4

High intensity
exercise

(METS - min/wk)
Moderate
intensity
exercise

(METs min/wk)
Walking
(METs'min/wk)
Total exercise
(METs - min/wk)

1,655.70 + 2,605.47"% 900.74 +

+

447.76

I+

885.64 42015

1,026.69 + 1,249.02  1,025.05 +

+

3,130.16 + 4,001.98 234594 +

1,276.81° 1,533.63

1,303.62  499.70

1,251.88 1,270.13

2,454.23 3,303.47

+

+ 2,273.15°1,722.96

+ 2,660.74* 1,452.88 £ 2,289.37

+

+

83529  365.33 73408 43321 £ 963.09

+

+

1,82817 99247 + 1,424.10 1,078.68 * 1,458.10

+

+ 357476 3,080.77 + 3,076.72 2,964.78 + 3,336.95

"Mean + SD

Values not sharing the same letter were significantly different (p<0.05)
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