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Acoustic Characteristics Between Body Mass Index and Formant Frequency
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Purpose: The purpose of this study was to investigate the relation between body mass
index, height and weight, and the correlation between body mass index and Formant
frequency. Methods: The subjects of this study were 15 standard subjects and 15 obese
subjects aged 19 to 29 who live in Gyeonggi - do. The relationship between body mass
index and Formant frequency was analyzed. In order to compare the correlation between
BMI and Formant frequency, we investigated the relationship of person 's correlation.
Multiple regression analysis was performed to investigate the effect of BMI on height,
weight, and Formant frequency. Body composition, body fat and body weight, percentage
were measured using a body composition analyzer (Inbody, 770). The subjects’ voice was
recorded in a noise analysis room without noise. The equipment used for recording was a
headset microphone (Sennheiser PC 320 G4ME) and an external sound card (Audio trak
MAYA U5) connected to the notebook. Results: First, as a result of comparing the
difference between the Formant frequencies of the Normal subject and the Over subject,
F1 and F2 did not differ, and F3 showed a significant difference in /a/ and /u/ (p<03).
Second, the relationship between BMI and Formant frequency was examined. BMI and
Formant frequency showed a low correlation (p{.05). Third, the effect of height and
weight on Formant frequency according to BMI did not affect the Formant frequency
according to BMI. Conclusions: This study suggests that physique and vocal cords are
similar to independent views, and body mass index is not a factor to change the
resonance frequency. Also, it can be seen that it differs, the slender person's vocal tract
is long, and the vocal tract of obese people are short.
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H 1. OAJOR-EfZ HIPERH7IE (WHO West Pacific Region,
2000)

Table 1. Asia-Pacific criteria for diagnosis obesity (Korean
society for the study of obesity, 2000)

Classification BMI(Kg/m")
Low body weight 18.5 less than
Normal weight 185 ~ 22.9
Over weight 23 ~ 24.9
Obesity 1 25 ~29.9
Obesity I 30 over
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2004; Shin & Yeun, 1987), AN /2, 2/} /o], o/
7F F1olA 22 42 Holal, /of, /9 /2, ol/7} F20lA Z&
2 EA4E HolEZ(Seong, 2004) & dAFolxe 57H9 TS/
of, o, o], &, &/ ARESHITE.

=55 ©EZ/of, o, o], & /o et F1, F2, F3 398+
o 542 SAZETY Praat(ver.6.0 ARSI H52
44,100Hz2 ¥Eoke o &, 3BTRS FEsH AwEy] 9
3] 10,000Hz& resampling $t & 4 AAJ5H¥C).

3) A=

A BAO] gk AFEE AF5H] 8 AR 1t AFEE
AT AARE 7 AEEE 28 AoREAN AEFES AAS
3 Y= AoABAPT SMEY 20%S FARIZ AHsto] 24
P & AR A7e} H|w3lth Cronbach & E3) E9Ish

3. X=X
SPSS23& ol8ste], #E B w|nt tigte] BMISH 58T
7te] BaH|wE AMEohal, BMIO| wE A, AlEo] FEFuls

L e Yoky] S CFAARNS ANt EG
BMISH 3735 719] ABE 45 98] Pearson's 4T

. g7 Zut

1. BE OfgXiet HIZH CHYXte] ST Sutlw

Bt G gAY 3P BRHnE O vk e
PoHE 2, 29 1, 29 2, 39 3). E2 et v g
o FYFIS FL, F2 BRGE Aol7h G9lom. Fol: fal,
JufoIATE R9I%F ol7 UK p(05).

B 2. BE WA HITE YR SEFIe B Hlw
Table 2. Results of formant frequency average comparison
between Normal and Over subject

FF Group N  Mean SD t p
/a/ Normal Weight 15 65245  60.87 764 451
F1 Over Weight 15 666.39 35.83
Jaj Normal Weight 15 109548  96.60

) -.187 .853
F2 Over Weight ~ 15 1101.69  85.30
/a/ Normal Weight 15 2762.16  236.43 1198 241

B3 Over Weight 15 2667.27 195.47

AR BEFIM 70| SHEN S4

=1 |Jo

FF Group N  Mean SD t p
/e/ Normal Weight 15 512.21 51.14
F1 Over Weight 15 492,56 56.88 9% 38
/e/ Normal Weight 15 1857.82 13241 919 366
F2  Over Weight 15 1818.66 98.67 '
/e/ Normal Weight 15 2571.46  155.83 357 724
F3  Over Weight 15 2589.00 108.99 '
/i/  Normal W.eight 15 31040 38.34 128 89
F1 Over Weight 15 312.25 40.63
/i/  Normal W?ight 15 2231.70  215.56 300 698
F2  Over Weight 15 2207.27 108.92
/i/ Normal Weight 15 2942.87  224.26 355 726
F3  Over Weight 15 291654 179.90 ’
/o/ Normal W?ight 15 376.03 41.95 475 638
F1 Over Weight 15  383.00 38.35
/o/ Normal Weight 15 712.98 69.38
F2  Over Weight 15 712.77 68.20 008 993
/o/ Normal Weight 15 2644.96  172.24 239 813
F3  Over Weight 15 2629.53 180.64 ’
Ju/ Normal Weight 15 349.18 2683
F1 Over Weight 15 351.84 37.78 222826
Ju/ Normal Weight 15  800.09 8144 656 517
F2  Over Weight 15 81806 6800 :
Ju/ Normal Weight 15 2568.25  188.07 95 363
F3  Over Weight 15 2508.06 16757 '

.05

FF= Formant frequency
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Figure 1. F1 Average graphs of Normal and Over subjects
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3000 7] Yol hSIARAS HAAletglth. WAl BMI, A, Aol
2900 2 /a/Xe RS A BAZHCE [ostA] A YEebgtt
2800 (F=1.123, p>.05). ESF BMI, A1, AFo] 2g Je/oA= 57
o \/ Hog FololA] WA Uehtom(F=.425, p).05), /i/AE B4
2600 Hog [OoolA] GIA UERRTHE.258, p.05). 181 B3 /o/
2500 oM ESt ROt Aae UetfiAl QISITHFE708, p).05). H&
2400 /u/= &) e ATE UEHA ASITHF=1.94, p).05). wEbA
2300 BMI, A%, AFo] FHFmpo] wX= G it 3lHEA]
2200 » o P o » |3 A5 A3, BMIO| whE AT AlFS TSkl I
—Nomal Weight Over Weight < AR F= AR FFHA

J8 3. BF UAXIQE HITH CHEALS] F3 Bt
Figure 3. F3 Average graphs of Normal and Over subjects

2. BMIZt SHZIM: 240] ATE
BMIE 447 A5 BAE A

BMI9} EgFut o] AHAle WATHE 3). =914 549 A, 99, BMI
T Ediz 2 AFoAe BMI®H 39T 70 A AT
3. BMIO| MZ Y, XS0| SFL=0 OiXl= Holth. 2 A3, BMIgH 38 e e A ol Aot
ATt & A7 Aol 224 AF A7Iel Adke 4T 59
BMIo] W AV, AlFo]l FBFIo] HAe TS AFet AR ApHA U9 SRty S4o] BMISH 38 =

H 3. BMI2t SHFI 710] A 2
Table 3. Person’s correlation between BMI and Formant frequency

M /&l fal Jalle/ le/ le/ i/ i/ i/ [o/ Jo/ [of o/ o/ |u
F1 F2 F3 F1 F2 F3 F1 F2 F3 F1 F2 F3 F1 F2 F3

BMI 1

/Fal/ 1431

/FaZ/ 035 538" 1

/F%/ -221 453 185 1

/151/ -185 407" 258 342 1

/FeZ/ -171 357 360 395 312 1

/Fe3/ 067 224 453 267 160 533 1

{:11/ 024292 190 395 6737 143 277 1

{:12/ -074 466" 257 5177 286 7017 4000 110 1

{}3/ -.067 228 437 276 -031 4847 5297 -231 476" 1

/FOI/ 089 328 452 151 5607 350 .608" 460" 294 364" 1
/I?Z/ -002 074 5427 -039 328 104 558" 254 096 228  .6137 1

/I%/ -045 5197 231 424 398 448" 278 273 523" 238 444 -.051 1

/Ful/ 042 126 260 151 377 -.070 225 287 254 129 5897 483" 239 1

/FuZ/ 123 .031 173 -.004 5367 =238 -.042 4317 -171 -161 72 416 -.149 311 1

/1}13/ -172 208 118 5177 333 284 120 236 5667 294 267 022 6697 332 -.094 1

“p(.05
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