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##4283680727  MAJOR : PHYSICAL EDUCATION

KEY WORD : BALLROOM DANCE /LATIN DANCE /PHYSICAL FITNESS
CHITTRA MONHENG : A COMPARISON OF THE EFFECTS OF BALLROOM DANCE AND
LATIN AMERICAN DANCE TRAINING ON PHYSICAL FITNESS OF SECONDARY SCHOOL
STUDENTS. THESIS ADVISOR : ASST. PROF. DR. CHALERM CHAIWATCHARAPORN,
Ed.D., 225 pp. ISBN 974 — 03 — 0965 - 8

The purposes of this research were to study and compare the effects of ballroom dance and Latin
American dance training upon the selected physical fitness variables. The subjects were 60 healthy volunteered male
and female secondary school students of Triamudom Suksa Patthanakarn, Bangyai. They were equally divided into
three groups by matched group from maximum oxygen uptake testing results: the control group, the Latin American
dance group and the ballroom dance group, The experimental groups danced for 20 minutes a day and 3 days
a week for 12 weeks. The physical fithess were measured before and after 6 weeks and 12 weeks in all groups.
The obtained data were then statistically analyzed in term of means and standard deviations, one — way analysis of
variance, one — way analysis of covariance, one — way analysis of variance with the repeated measure, and Tukey (a)

method was employed to determine the significant difference at the .05 level, respectively.

The results were as follow:
1. A comparison after the 12 weeks of training showed that :

1.1 In male group, balance in the ballroom dance group was significantly better than the Latin
American dance group at the. 05 level.

1.2 In female group, resting blood pressure (systolic) in the ballroom dance group was significantly
lower than the Latin American dance group at the. 05 level.

2. A comparison within group before, after 6 weeks and 12 weeks of training showed that :

2.1 In male group; after 6 weeks and 12 weeks of training, there were no significant differences in all
physical fitness variables of the control group and Latin American dance group. However, in the ballroom dance
group, resting blood pressure (systolic) was significantly lower after 6 weeks of training, resting blood pressure
(diastolic) and balance were significantly better after 12 weeks of training at the. 05 level, respectively.

2.2 In female group; after 6 weeks and 12 weeks of training; there were no significant differences in all
physical fitness variables of the control group. However, in the Latin American dance group, resting heartrate and
balance were significantly better after 12 weeks of training at the. 05 level. In the ballroom dance group, resting
heartrate, reaction time (sound), and percent body fat were significantly lower after 6 weeks of training and resting
blood pressure (systolic and diastolic), handgrip strength, and balance were significantly better after 12 weeks of

training at the. 05 level, respectively.
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auls 6 et 12 dlend F
7 S.D. 7 S.D. 7 S.D.

1 v (Mlansu) 56.40 | 885 | 56.40 | 834 | 5550 | 7.95 | 0.0382
2 Fnvsvaizin (a3e /1) 85.80 | 12.35 | 86.90 | 13.62 | 80.20 | 11.07 | 0.8411
3. Anuau laradiuy (Haawasdsen) | 11500 | 527 | 117.00 | 4.83 |112.00| 4.22 | 2.7581
4. anuaularia@dlal (Wadwasidsen) | 70.00 | 0.00 | 70.00 | 0.00 | 70.00 | 0.00 | 0.0000
5. useiile (MTansw) 39.90 | 5.69 | 41.70 | 5.03 | 42.70 | 520 | 0.7124
6. NEanA TN (M lansu) 99.90 | 14.43 | 106.60 | 17.23 |108.50 | 14.92 | 0.8414
7. wisndwidion RTansw) 120.60 | 7.82 | 126.40 | 17.09 | 130.80| 18.16 | 0.8361
8. ANNBDUAD (ILFUALUAT) 6.70 | 548 | 680 | 391 | 650 | 3.78 | 0.0138
9. Anuyen (MNARFUALAT) 2815.00 | 437.19 |2830.00 | 442.34 |2940.00| 510.34 | 0.2159
10.AMUE M5 IUMITNTIA QUIN) 1.07 | 026 | 137 | 034 | 139 | 024 | 24179
1L.AgRTemeuaueeITes(IUIN) 021 | 0.04 | 024 | 007 | 0.19 | 0.08 | 1.1717
12.)e5ud lufuluseme (losidud) | 19.05 | 3.88 | 1862 | 3.63 | 1695 | 3.87 | 0.8487
13.ﬁll'iiﬂﬂ?Wﬂ"liiT‘]Jﬂ@ﬂ‘%mu@:ﬂ@ﬂﬂl’ﬂﬁ

TNMY (Uadans /N laniu/uin) 3024 | 6.04 | 3634 | 11.70 | 35.17 | 6.01 | 1.5000

*P <.05= 3.2300
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auls 6 et 12 dlend F
7 S.D. 7 S.D. 7 S.D.

1 v (Mlansu) 67.80 | 18.86 | 67.00 | 8.53 | 66.10 | 8.55 | 0.0208
2 FMsvaizin (A3aand) 7740 | 1247 | 77.00 | 12.47 | 72.50 | 8.58 | 0.7390
3. ANuad laraduy (Haawasysen) | 121.00 | 7.38 | 114.00 | 5.16 |110.00| 5.00 |11.4658*
4. anuaularin@lal (Wadwasidsen) | 73.00 | 4.83 | 71.00 | 8.76 | 65.00 | 7.07 | 3.4667*
5. useiile (MTansw) 4330 | 6.65 | 44.00 | 7.83 | 48.80 | 8.01 | 1.5841
6. NEanA TN (M lansu) 10530 | 21.16 | 112.00 | 17.56 |120.50 | 17.23 | 1.6533
7. wisndwidion RTansw) 121.40 | 21.32 | 132.40 | 22.49 | 132.20| 22.57 | 0.8087
8. ANNBDUAD (ILFUALUAT) 770 | 432 | 810 | 3.84 | 9.80 | 3.46 | 08216
9. Anuyen (MNARFUALAT) 3065.00 [ 37.22 [2910.00 | 425.44 [2985.00| 437.79 | 0.3318
10.A0EW50IUNITNTIA AUIN) 138 | 058 | 2.17 | 089 | 2.19 | 0.75 |3.7747*
1L.AgRTemeuaueeITes(IUIN) 022 | 002 | 019 | 0.02 | 0.19 | 0.05 | 27309
12.e51ud I luseme (losidud) | 23.66 | 672 | 2164 | 652 | 21.23 | 5.94 | 03963
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TNMY (Uadans /N laniu/uin) 3277 | 481 | 3496 | 3.99 | 3565 | 423 | 1.1799

*P <.05= 3.2300
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uviasanumilsilsu df SS MS F
FEUINYANA 2 620.0000 310.0000 11.4658*
meluiana 27 730.0000 27.0370

3 29 1350.0000

*P < .05
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A J A 1 ~ a 4 =
AT NN 28 AUNAY ’ﬁ’J‘Ll!‘]JENL‘]JU?JW]ijj'IHLLﬁ%Nﬁﬂ1§’3lﬂ§1$’ﬂﬂ’J'liJ!L‘]Ji“]Ji’Ju‘I/]NLﬂEJ’J UDINANTT

NATOUANTTONWNNME NOUNINAADY TZHINNAUAIVAN NANHNIAUazAUENT AU taznguR Ay

UDAFY AN

NOUNITNAADY
fuly NYUAIAY ngu ngu
ATAUBDININU uaazy
7 S\, 7 S.D. 7 S.D.

1. vhwiin (MTansu) 4930 | 12.45 | 47.60 | 5.19 | 47.20 | 5.85 | 0.1725
2. FWITUULND (ﬂsgq ATRID) 93.80 | 7.63 | 96.00 | 8.00 | 93.60 | 3.10 | 0.4037
3. anuau Tanadiuu (Haawasisen) | 111.00 | 7.38 | 112.00 | 9.19 | 116.00 | 5.16 | 1.2685
4. anuaulanadlan (Waawasidsen) | 74.00 | 5.16 | 73.00 | 4.83 | 75.00 | 527 | 0.3857
5. usetivile (MTansw) 2690 | 428 | 2580 | 2.74 | 24.70 | 3.09 | 1.0254
6. Wi miiovds (nTansu) 58.00 | 20.98 | 48.70 | 13.77 | 55.70 | 7.97 | 1.0155
7 wisndmidion (M Tlansu) 58.00 | 22.51-| 5520 | 17.86 | 64.10 | 14.01 | 0.6079
8. ANUOOUAD (LFUANAT) * 1040 | 435 | 5.00 | 3.56 | 7.10 | 3.90 |4.7489%
9. Anuyen (MNARIUALAT) 1500.00 | 422.22.{-1945.00 | 691.80 1495.00 |363.97 | 2.4829
10.A770a19150 JUMINTea1 AuN) 0.77 | 021 | 1.02 | 036 | 1.06 | 047 | 1.8338
1L.1gn3emeuaueIdodes (3uh) 024 | 008 | 022 | 005 | 026 | 0.07 | 0.8292
12.e51dud lusiulusame (esigud) | 3093 | 3.09 | 2938 | 620 | 32.61 | 3.58 | 1.3165
13.t’fﬂJiiﬂﬂ?WﬂWi%ﬂ@@ﬂ“?fli]u@:ﬂ’@fﬂﬂlﬁ]ﬁ

MY (Uadans /nlansy / uin) 3256 | 5.06 | 3247 | 7.04 | 3241 | 520 | 0.0012

*P <.05 = 3.2300
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ATAUDINTNU STRLpEY
7 S.D. 7 S.D. 7 S.D
1 vihmtin (M Tansu) 49.80 | 10.79 | 47.40 | 4.30 | 4540 | 6.22 | 0.8387
2. FWITUULNN (ﬂﬁgq / UN) 93.00 | 2.71 | 86.00 | 8.76 | 80.40 | 5.93 [10.0339*

3. anuau Tariaduu (aawasisen) | 115.00 | 527 | 115.00 | 527 | 110.00 | 0.00 |4.5000%

4. anuau larinaa1e (Nadwasilsen) 74.00 | 5.16 | 68.00 | 632 | 66.00 | 5.16 |5.5714*

5. useiile (MTansw) 2640 | 4.17 | 30.10 | 4.77 | 29.90 | 3.72 | 2.4046
6. NEanA TN GIGHEY) 55.90 | 16.67 | 62.40 | 13.79 | 59.00 | 9.24 | 0.5732
7 wisndmidion (M Tlansu) 5840 | 19.63 | 73.10 | 21.03 | 68.50 | 13.95 | 1.6598
8. ANUBDUAD (ILFUAUAT) * 820 | 5.18 | 620 | 461 | 7.80 | 1.87 | 0.6506
9. Anuyen (MNARHUALAT) 1405.00 | 294.82 | 2200.00 | 698.81 | 1690.00 |404.01 | 6.5903*
10.AM0 M50 IUMINTIAI AUIN) 0.67 | 0.4 | 158 | 038 | 1.80 | 0.69 [16.8386*
1L.AgRTenneuauedeides (AUIN) 025 | 0.08 | 0.19 | 0.02 | 0.19 | 0.03 |4.5857*

1251 Fud lufuluswme @losidud) | 3118 | 2.95 | 23.63 | 6.14 | 2689 | 3.97 |6.9127*
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*P <.05= 3.2300
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FLHINNGY 2 797.0667 398.5333 10.0339*
Melungu 27 1072.4000 39.7185

59 29 1869.4667

*P < .05
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' A v o W aaa @ A = Y a @ A v @ ' 9
pe NNty NaaaNIzaY .05 Tastaundsanuau lanavazirlaludvusiin  nqudu
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Haawasisen uag 115.00 Naawasison)
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ARYAIVUSWN HAINITNAADY 12 ﬁﬂmwmamqummu ﬂqmlﬂmuamummﬂu LLﬁ%ﬂquNﬂ

IRUVDAFY 1WA

urasnuulslsu df SS MS F
FLHINNQY 2 346.6667 173.3333 5.5714%
Melungu 27 840.0000 31.1111

39 29 1186.6667

*P <05
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MINAABY ARAY NQNAIVAN nguAnAY AUy
azAuBIIT A IRGPRY
uaawasson 74.00 68.00 66.00
NYUAILAY 74.00 - 6.00 8.00%
1R 9 a av
nauHniduazaueT Y 68.00 - 2.00
128 9
nauHniduDeag 66.00 -
*P <.05
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FLHINNGY 2 3244500.0000  1622250.0000  6.5903*
molungu 27 6646250.0000  246157.4074

52U 29 9890750.0000

*P < .05
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A13190 37 HANINAAOUANULUANAWNIENINAURABVDINNNYY oA HAINMINAa0d 12 dilan
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1 a 1 1 =8 9 1 =] 9
MINAT0Y ANy nauAdlRy  ngurnduy NUHNAY
azAuBININY Voazu
QMNANITUALAT  1405.00 2200.00 1690.00
NYUAILAN 1405.00 - 795% 240
nquiniduazavosHY 2200.00 - 285
1 =R 9
nguAMAUTIRAN 1690.00 -
*P <05
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lumsnsedia vaenmsnanes 12 dlaivesnguairugy nauinduazauewsiu taznguinidu

VOATN INAND

uraanuulslsu df sS MS F
JLHINNGY 2 7.1281 3.5641 16.8386*
Mmelunquy 27 5.7148 0.2117

3 29 12.8429

*P < .05
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azAuBINT AU VoAU
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JLHINNGY 2 0.0217 0.0108 4.5857*
Mmelunquy 27 0.0639 0.0024

3 29 0.0856

*P < .05
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MINAADa Aunde NEuAILAY ngurndu ngurndu
azAuBINT AU oAz
EiTi 0.25 0:19 0.19
NYUAILAY 0.25 - 0.06* 0.06*
nguAnduazAuols iy 0.19 - 0.00
nquinduUagy 0.19 -
P <.05
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JLHINNGY 2 286.7465 143.3733 6.9127*
Melungu 27 559.9944 20.7405

3 29 846.7409

*P < .05
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MINAADY AUNAY NQUAIVAN ngurnAY NgNHNAY
azauBINI Y oAz
I 3 4
nJosud 31.18 23.63 26.89
NQUAILAY 31.18 - 7.55* 4.29
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41 NOUNITNAADY HAINI1TNAADY 6 FAH uaznainsnaas 12 dilay ﬂ”lfﬂuﬂq&lﬂ?ﬂf’]ll LN

LGN

ﬂli’Juﬂﬁ‘V]ﬂﬁﬂQ Wﬁﬁﬂﬁﬂﬂﬁﬂﬂ Wﬁﬂﬂﬁ“l/]ﬂﬁ@ﬂ
auls 6 et 12 densd F
7 S.D. 7 S.D. 7 S.D.

1. timin (Mlansu) 4930 | 12.45 | 49.40 | 11.72 | 49.80 | 10.79 | 0.0051
2 Fnvsvaizin (a3e /1) 93.80 | 7.63 | 92.60 | 6.54 | 93.00 | 2.71 | 0.1035
3. Anuad laradud (Haawasysen) | 111.00 | 7.38 | 115.00 | 527 |115.00| 5.27 | 1.4545
4. anuaulaniaalae (Waawasdsen) | 74.00 | 5.16 | 74.00 | 5.16 | 74.00 | 5.16 | 0.0000
5. useiile (MTansw) 26.90 | 428 | 26.40 | 4.60 | 26.40 | 4.17 | 0.0440
6. NEanA TN (M lansu) 58.00 | 20.98 | 57.10 | 17.82 | 55.90 | 16.67 | 0.0322
7. wisndwidion RTansw) 58.00 | 22.51 | 56.60 | 19.28 | 58.40 | 19.63 | 0.0212
8. ANNBDUAD (ILFUALUAT) 1040 | 435 | 890 | 4.68 | 820 | 5.18 | 0.5602
9 anuyen (@MNARIUAILAT) 1500.00 | 422.22 | 1371.00 |513.78 [1405.00|294.82| 0.1928
10. ANNEMTD IUMINTIAD (AUN) 0.77 | 021 | 070 | 0.18 | 0.67 | 0.14 | 0.8208
11. dgRsenaeauedeides (Fu1i) 024 | 0.08 | 024 | 0.08 | 025 | 0.08 | 0.0766
12. losidud lusiulusrame (lesisud) | 3093 | 3.09 | 31.19 | 3.04 | 31.18 | 2.95 | 0.0232
13. ﬁll'iiﬂﬂ?Wﬂ"liiT‘]Jﬂi’Jﬂ‘%t%uq’ﬂ@ﬂﬂl@ﬁ

TNMY (Uadans /N laniu/uin) 3256 | 5.06 | 3224 | 5.11 | 31.71 | 5.03 | 0.0711

*P <.05=3.2300
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a599 45 Amao dauaﬁmmummgm pazHamIIATIEHANUTUT MR HuYIn
194 Aoumsnaaes ndimsmaaes 6 filani uazndmsnaaes 12 dar nely nqu
AniduazAuomsiu mema
f‘ifJLlﬂﬁ‘Vlﬂﬁ’E]fi ﬁﬁﬂﬂ”ﬁ‘ﬂﬂa@ﬂ ‘wﬁ’qmimam
auls 6d1la 12 et F
7 S.D. 7 S.D. 7 S.D.
R (MTansu) 4760 | 5.19 | 48.00 | 4.95 | 47.40 | 4.30 | 0.0437
2 Fnvsvaizin (a3e /1) 96.00 | 8.00 | 89.20 | 4.44 | 86.00 | 8.76 |3.5428*
3. anuaulanadiuu (ladwasisen) | 117.00 | 9.19 | 113.00 | 5.16 | 115.00| 5.27 | 0.5164
4. anuau lanadlran (adwesisen) | 73.00 | 483 | 68.00 | 527 | 68.00 | 6.32 | 2.4194
5. useiile (MTansw) 25.80 | 2.74 | 28.10 | 2.07 | 30.10 | 4.77 | 2.8978
6. Wi miiovds (M Tansw) 4870 | 13.77 | 57.90 | 1.94 | 62.40 | 13.79 | 2.5698
7 wisndmidion (MTlansu) 5520 | 17.86 | 65.00 | 1.63 | 73.10 [21.03 | 1.8945
8. ANUBOUAD (IFUALNAT) 500 | 356 | 690 | 2.86 | 620 | 461 | 0.4771
9 anuyen (@MNARIUAILAT) 1945.00 |691..80| 2080.00 | 5.80 [2200.00|698.81| 0.3544
10. ANUAWN50 IUMINT A QUIN) 1.01 | 036 | 152 | 024 | 1.58 | 0.38 |4.3713*
11. dgRsenaevauedeides (7u1M) 0.19 | 0.05 [ 020 | 0.02 | 022 | 0.02 | 2.1163
12. losidud lusiulusiame (lesisud) | 2934 | 620 | 26.03 | 6.10 | 23.63 | 6.14 | 2.0243
13. AUITOMUMIVUDDAFAUFITAVDY
INMY (Uadans /N laniu /uin) 3247 | 5.09 | 3325 | 475 | 32.27 | 5.09 | 1.2260

*P <.05 = 3.2300
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*P<.05
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uriaanuulslsau df Ss MS F
3¥1INYAAD 2 1.9173 0.9587 4.3713"
meluiana 27 5.9214 0.2193

33U 29 7.8387

P <.05
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6 dand 12 dend
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NaIMInAand 6 dulani 1.52 - 0.06

naIMIneaed 12 ddai  1.58 -

*P < .05
d' 1 d' % a 12 Y
NNANTNA 49 HAAIAUNTBVINNNAINITD TUNMINTIAWoUNAKN Melungurnay
a a o 1 [ [ [ 4 1 [ L] v o w Aad [
AzAUBIT AU NOUMINARDINUKAIMINAADT 12 dila uanannuedliied NN NanANIzA L
a1 § [ [ % d a 1 1
05 Tagiarnagnnuange lumniadl nasmsneasd 12 dai (7 = 1.58 3u1i) gandn nou

mMinaaed (7 = 1.01 M)



88
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A1519N 50 AURaY mmﬁmmummgm waznamsAAsIEHaNulsUsumaRenuuiagive
L= 9 1 [ [ 4 [ [ 4
ﬂaqmlﬂmuuaagu NOUNTNARDY HAINTNAADY 6 UMM LazrnaInInaaes 12 diaw nelu

1 =R 9 a
nauHnIdUIBAZY INANQ

NOUNITNAADY |HAINITNAADY| HAINITNAADY

CRIIE 6 et 12 dlend F
7 S.D. 7 S.D. 7 S.D.
1 v (Mlansu) 4720 | 5.85 | 47.80 | 5.51 | 45.40 | 6.22 | 0.4353
2. FWITUULNN (ﬂﬁgq / UN) 93.60 | 3.10 | 84.40 | 6.26 | 80.40 | 5.93 | 16.3792*

3. anuau lariaauu (Naawasisen) 116.00 | 5.16 | 114.00 | 5.16 | 110.00 | 0.00 | 5.2500%

4. anuau latinaane (Vaawnsilsen) 75.00 | 5.27 | 71.00 | 5.68 | 66.00 | 5.16 | 7.0385*

5. useiile (MTansw) 24.70 | 3.09 | 2630 | 3.27 | 29.90 | 3.72 | 6.2364*
6. NEanA TN (M lansu) 5570 | 7.97 | 59.50 | 8.53 | 59.00 | 9.24 | 0.5771
7. wisndwidion RTansw) 64.10 | 14.01 | 70.90 |16.08| 68.50 | 13.95 | 0.2783
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WU anAe(Solo basic movement)

Lﬁumﬁﬂﬂ(Basic movement in couple)
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Shoulder to shoulder
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AUUAAAEI(Solo basic movement)

Lﬁumﬁﬂﬂ(Basic movement in couple)
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MINT 1 Annsdueendiaugegaesd i @ns / und)

Max VOz (L / min)

Heart | 300 600 900 1200 | 1500 Heart | 300 800 900 1200 | 1500
Rate kpm kpm kpm kpm kpm Rate kpm kpm kpm kpm kpm
120 2.2 2 4.8 146 2.4 3.3 4.4 5.6
121 22 3.4 4.7 147 2.4 33 4.4 5.5
122 22 34 4.6 148 2.4 3.2 4.3 5.4
123 2 3.4 4.6 149 2.3 3.2 4.3 5.4
124 21 3.3 4.5 6.0 150 23 3.2 4.2 5.3
125 2.0 3.2 4.4 59 151 2:3 3:1 4.2 5.2
126 240 3.2 4.4 5.8 152 2:3 3.1 4.1 5.2
127 240 31 4.3 R 10 2.2 3.0 4.1 511
128 2.0 34 4.2 56 154 202 3.0 4.0 5.1
129 1.8 3.0 4.2 5.6 155 2.2 3.0 4.0 5.0
130 1.9 3.0 4.1 5.5 166 2.2 2.9 4.0 5.0
131 1.8 29 4.0 5.4 457 2:9 2.9 39 4.9
132 1.8 29 4.0 5.3 158 21| 2.9 3.9 4.9
133 1.8 2.8 3.9 39 158 21 2.8 3.8 4.8
134 1.8 2.8 38 5.2 160 2| 2.8 3.8 4.8
135 157 28 5.2 581 161 2.0 2.8 3.7 4.7
136 by 247 3.8 5.0 162 2.0 2.8 3.7 4.6
137 T 27 . 5.0 163 2.0 2.8 3.7 4.6
138 1.6 27 3.7 49 164 2.0 =T 3.6 4.5
139 1.6 2.6 3.8 4.8 165 2.0 2.7 3.6 4.5
140 1.6 2.6 36 4.8 6.0 166 1.9 2T 3.6 4.5
141 28 3.5 4.7 59 167 1.9 2.6 3.5 4.4
142 25 3. 4.6 b6 168 b 2.6 3.5 4.4
143 2 5 34 4.6 6.7 169 1.9 2.6 3.5 4.3
144 25 3.4 45 8.7 170 1.8 2.6 34 4.3
145 2.4 3.4 45 5.6
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MINA 2 ANIIVODNFAUGIGAVDUNAKYI(AN3/U1T)
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Heart | 300 | 450 |[600 | 750 | 900 Heart 300 |450 |600 | 750 | 900
rate kpm kpm kpm kpm kpm rate kpm kpm kpm kpm kpm
120 |28 34 4.1 4.8 146 |16 2.2 26 3.2 3.7
121 25 33 4.0 4.8 147 |18 2.1 26 3.1 36
122 |25 3.2 3.9 4.7 148 |16 2.1 26 8.1 3.6
123 | 24 3.1 3.9 46 149 2.1 26 3.0 35
124 | 24 31 3.8 45 150 20 25 3.0 35
125 |23 3.0 3.7 4.4 151 2.0 25 3.0 3.4
126 |23 3.0 3.6 4.3 \ 152 2.0 25 29 3.4
127 | 22 2.9 3.5 20 24 29 33
128 |22 2.8 3. 8 20 24 28 3.3
129 |22 2.8 4.8 I 19 24 2.8 3.2
130 | 21 2.7 7 19 23 2.8 3.2
131 2.1 2.7 19 23 2.7 3.2
132 |20 2.7 18 23 2.7 3.1
133 |20 26 2 A4s 18 22 2.7 3.1
134 |20 26 '4“ = 1.8 22 26 3.0
135 20 26 3.1 e G 1.8 22 26 3.0
136 |19 25 3 S 18 2.2 26 3.0
187 |19 (25 30 2 421:?"; 17 (22 |26 |29
138 |18 |24 5 I 164 17 |21 |25 |29
139 1.8 24 29 3.‘ _&;_\“‘:J‘ 6 1.7 2.1 2.5 29
140 18 24 2.8 3 . 66 1.7 2.1 25 2.8
191 |18 |23 |28 /034" 16 |21 |24 |28
142 1.7 2.8 6 2.0 2.4 28
143 1.7 2. 1.6 20 24 28
144 |17 22 16 2.0 24 2.7
145 16 22 T 3.2 m

wie ORUUINYUI NG
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nsdiurengrasnaasy

21g)(T) Factor 218(Y) Factor a1ey(T) Factor
10 1.12 31 0.918 51 0.742
11 1.116 32 0.906 52 0.734
12 1112 33 0.894 53 0.726
13 1.108 34 0.882 54 0.718
14 1.104 35 0.87 55 0.71
15 1.10 36 0.862 56 0.704
16 1.08 37 0.854 57 0.698
17 1.06 38 0.846 58 0.692
18 1.04 39 0.838 59 0.686
19 1.02 40 0.83 60 0.68
20 1.00 41 0.82 61 0.674
21 1.00 42 0.81 62 0.668
22 1.00 43 0.80 63 0.662
23 1.00 44 0.79 64 0.656
24 1.00 45 0.78 65 0.65
25 1.00 46 0.774 66 0.648
26 0.986 47 0.768 67 0.646
27 0.972 48 0.762 68 0.644
28 0.958 49 0.756 69 0.642
29 0.944 50 0.75 70 0.64
30 0.93

u¥adNN : Astrand, 1985.
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Womersley J , 1974) adu
aumsfnnunesigud lviiulusume
wofigud lutiuluseame = [ 4.95 - 4.50 ] x 100
Body density
TagAmANNHUUUY09519MB(Body density) = C — [M x log ( Sum of 4 skindfolds)]
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o J % Ja @ = ] I a a & I J A
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ai
gl
INFBE 17-19 20-29 30 — 39 40 -49 50 +
C 1.1620 C 1.1631 C 1.1422 C 1.1620 C1.1715
M 0.0630 M 0.0632 M 0.0544 M 0.1700 M 0.0779
L“Wﬁ‘ﬁiﬁ\‘i C 1.1549 @=1E509 C 1.1423 C 1.1333 C 1.1339
M 0.0678 M-0.0717 M 0.0632 M 0.0612 M 0.0645
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MALES

[ ] EEEEEEEEEEEFEEEEEEEEENEEEENEEEEENENEEEEEEEN (ﬂg{‘.il'erﬂl’S)

ANTHROPOMETRIC MEASURES - BODY FAT CONTENT

sum of 4

skinfolds (mm) 17 - 19 20 - 29 30 - 39 40 - 49 50+
16 5.0 4.6
16 5.7 5.4
17 6.5 6.1
18 7.1 6.7
19 g 7
20 8.3 8.0 12.0 12.2 12.6
21 8.9 8.5 12.5 12.9 13.3
22 9.4 @1 13.0 13.5 13.9
23 10.0 9.6 13.4 14.1 14.6
24 10.5 10:1 13.9 14.6 15.3
25 10.9 10.6 14.3 15.2 15.8
26 11.4 11.0 14.7 15.7 16.4
27 11.8 1.8 15.1 16.2 17.0
28 12.3 1.9 15.5 16.7 17.5
29 12.7 12.3 15,8 F 17.1 18.0
30 13:1 A2y 16.2 17.6 18.6
o] i 13.5 13.1 16.5 18.0 19.0
32 13.8 13.5 16.8 18.5 19.5
33 14,2 13.8 17.1 18.9 20.0
o34 14.6 14,2 17.5 19.3 20.4
35 14,9 14.6 17.8 19.7 209
36 15.2 14.9 18.1 20.0 21.3
37 15,6 15:2 184 204 21.7
38 15.9 15.5 18.6 20.8 220
39 16.2 15.9 18.9 21.1 22.5
40 16.5 16.2 19.2 215 22.9
41 16.8 164 19.4 21.8 23.3

unaeun : giloms IMaiesiannuninuesraniiaves “Lange Skinfold Caliper Operator’

Manual, 1985.” (n@aaneemans mManw manwiratlszmea’lne, 2539)
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MALES

(age in years)

ANTHROPOMETRIC MEASURES - BODY FAT CONTENT

sum of 4
skinfolds (mm) 17 - 19 20 - 29 30 - 39 40 - 49 50+
42 7 16.7 19.7 22.2 23.7
43 17.4 17.0 19.9 225 24.0
44 17.6 17.3« 20.2 22.8 24.4
45 17.9 17.6 204 23.1 24.7
46 18.2 17.8 20.6 23.4 25.0
47 18.5 18.1 20.9 23.7 25.4
48 187 18.4 21.1 24.0 25.7
49 19.0 18.6 21.3 243 26.1
50 192 18.8 21.5 24.5 26.3
51 19.4 19.1 2187 24.8 26.6
52 19.7 19.4 21.9 25.1 27.0
53 19.9 19.6 221 254 27.2
54 20.1 19.8 22.3 25.6 27.5
55 20.4 20.0 22.5 259 27.8
56 20.6 20.3 227 26.1 28.1
57 20.8 20.5 22.9 264 28.4
58 21.0 20.7 23,1 26.6 28.6
59 21.2 20.9 23.3 26.8 289
60 214 21.1 208:5 271 29.2
61 216 21.3 23.6 27.3 294
62 21.8 2.9 23.8 27.5 29.7
63 22,0 2137 240 27.8 2o
64 220 21.9 242 28.0 30.2
65 224 22.1 24.3 28.2 30.4
66 22,6 22.3 24.5 28.4 30.7
67 228 22.5 24.7 28.6 30.9

68 230 22.6 24.8 28.8 31.1
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MALES

(age in years)

ANTHROPOMETRIC MEASURES - BODY FAT CONTENT

sum of 4
skinfolds (mm) 17 - 19 20 - 29 30 - 39 40 - 49 50+
69 23.1 22.8 25.0 29.0 31.4
70 23.3 230 25.1 29.3 31.6
71 23.5 23.2 25.3 29.5 31.8
72 237 23.4 254 29.6 32.1
73 23.9 23.5 25.6 29.8 32.3
74 240 23.7 25.7 30.0 325
75 24.2 23.9 259 30.2 32.7
76 243 =240 26.0 30.4 32.9
77 24.5 24.2 26.1 30.6 33.1
78 2477 24.4 26.3 30.8 33.3
79 248 24.5 264 31.0 33.5
80 25.0 247 26.6 311 33.7
81 25.1 24.8 26.7 31.3 33.9
82 25.3 25.0 26.8 31.5 34.1
83 25.5 251 27.0 31.7 34.3
84 256 25.3 271 31.8 345
85 287 254 27.2 320 34.7
86 25.9 25.6 27.3 32.3 34.9
87 26,0 257 27.5 32.3 35.1
88 26.2 259 276 32.5 35.3
89 26.3 26.0 27 32.7 35.4
G0 26,5 26.1 27.8 328 35.6
91 26.6 26.3 280 33.0 35.8
92 26.7 264 28.1 33.1 36.0
93 26.9 26,5 28.2 33.3 36.2
Q4 27.0 26.7 28.3 33.5 36.3

95 271 26.8 28.4 33.6 36.5
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