] Physiol & Pathol Korean Med 35(6):267~273, 2021

9| 7] 3 FEit AV, v e 4HA

FAT - FS - WA - oA

s AT ok HoleR

Association of Nose Size and Shapes with Self—rated Health and Mibyeong

Ilkoo Ahn, Kwang-Ho Bae, Hee-Jeong Jin, Siwoo Lee*

KM Data Division, Korea Institute of Oriental Medicine

Mibyeong (sub-health) is a concept that represents the sub-health in traditional East Asian medicine. Assuming
that the nose sizes and shapes are related to respiratory function, in this study, we hypothesized that the nose size
and shape features are related to the self-rated health (SRH) level and self-rated Mibyeong severity, and aimed to
assess this relationship using a fully automated image analysis system. The nose size features were evaluated from the
frontal and profile face images of 810 participants. The nose size features consisted of five length features, one area
feature, and one volume feature. The level of SRH and the Mibyeong severity were determined using a questionnaire.

The normalized nasal height was negatively associated with the self-rated health score (SRHS) (partial p =

-0.125, p =

3.53E-04) and the Mibyeong score (MBS) (partial p = -.172, p = 9.38E-07), even after adjustment for sex, age, and

body mass index. The normalized nasal volume (p =
-.087, p = 0.014), and the normalized nares width (p =
The normalized nasal area (p = -.118, p =

-.105, p =
-.086, p =
0.001), the normalized nasal volume (p =

0.003), the normalized nasal tip protrusion length (p =
.015) showed significant correlation with the SRHS.
-.107, p = .002) showed significant

correlation with the MBS. The wider, longer, and larger the nose, the lower the SRHS and MBS, indicating that health
status can be estimated based on the size and shape features of the nose.
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Fig. 1. Schematic diagram of nose size and shape feature calculation.
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Fig. 2. An example of the fiducial points on frontal and profile face
images. The red dots denote the facial landmark points. The original
image is from the Carnegie Mellon University Multi- Pose, lllumination
and Expression (CMU Multi-PIE) Face Database19) which is a publicly
released image database.

(b)
Fig. 3. The various nose features used. (a) Nares width, (b) Alar base
width, (c) Nasal height, (d) Nasal ridge length, (e) Nasal tip
protrusion length. The original image is from the Carnegie Mellon
University Multi- Pose, lllumination and Expression (CMU Multi-PIE) Face
Database ', which is a publicly released image database.

Fig. 4. The nose is assumed to be a tetrahedron to measure the
volume of the nose. The original image is from the Carnegie Mellon
University Multi- Pose, lllumination and Expression (CMU Multi-PIE) Face
Database ', which is a publicly released image database.

SECIERIER-EE R E

Arjuich 2o 37 9 et chas] e 2o} 3] @
FHE 7Hs& gt FHA £74517] sl Fig. 3 ¥ Fig. 40]
Aot ol st Mas A5ttt Nares width (NW), Alar
base width (ABW), Nasal height (NH), Nasal ridge length
(NRL), Nasal tip protrusion length (NTPL), Nasal area (NA),



[.K. Ahn et al

269

Nasal volume (NV). Aottt 42 37171 ¢t27] ggof 7zt 1
RO A2 37)0) PFe WA == 19 37] X JHE F+F
ststgict. 571 Wi4(NW, ABW, NH, NRL, NTPD): Table lo] A
B U2 7 WLE 429 A Zo|(Fig. 2(a)?] F6404 FI7t
Ao AN o] AFskstct. normalized nasal area
(NNA)2 NA (Fig. 2(a)ollAl mhA doz E2iael WAt AA|
A2 WA (Fig. 2(a)dlld =52 Hoz Z2RQl WA u|gg 7
gotgich. YY) AALZIAY 2 J9e 22 FI-F27 A
£3} F64~F81 AEL 4l A=Z2lQloz2 HZKcubic spline data
interpolation)gt ga oz AolstUcHFig. 2(a) &XR).

39 Hu:= Fig. 49} Zo] I AMHAR 7Hgste] A4tstgl
o AEAY B PHo yol(Fig. 49 Hlg3 H&)9t &)
(Fig. 49] Pd® Zo))g J% & 302 Y+ ooz, Fqsid
39 RujE Table 1] HYE ule} o] FHP4FY NNACH £H
A9l NNPL (Fig. 3(e)9] 3titm Zlo] L Figure 49 3tim
Zolg J3 Fol 1/3& S8 ez Aisigoh. At A|AH
2 Win64 $17°] Matlab R2016a(MATLAB and
Processing Toolbox, The MathWorks, Inc.,
Massachusetts, United States)o|A] &% Qct.

Image
Natick,

Table 1. Nose size and shape features and their descriptions
Formulas and descriptions

Feature name

Formula distance(F68, F78) / distance (F64, F9)
Normalized The nares width divided by the vertical length
nares width of the face in the frontal face image. The ratio

(NNW) Description  of the distance between landmark F68 and
F78 (nares width) divided by the distance
between landmark F64 and F9 (face height).

Normalized alar  Formula distance(F70, F76) / distance (F64, F9)
base width Descriotion . The alar base width divided by the vertical
(NABW) P length of the face in the frontal face image.
Formula distance(F28, F73) / distance (F64, F9)

Normalized nasal

height (NNH) The nasal height divided by the vertical length

of the face in the frontal face image.
Normalized nasal Formula distance(F28, F31) / distance (F64, F9)
ridge length Descrintion The nasal ridge length divided by the vertical
(NNRL) P length of the face in the frontal face image.
Normalized nasal Formula distance(S1, S3) / distance (512, S30)
tip protrusion The nasal tip protrusion distance divided by
length (NNTPL) Description the vertical length of the face in the profile
face image.

(the area of the region enclosed by points
from F64 to F81) / (the area of the region
enclosed by points from F1 to F27)

The nasal area divided by the whole face area
in the frontal face image.

Description

. Formula
Normalized nasal

area (NNA)
Description

Formula

The product of the normalized nasal area in the
frontal image and the normalized nasal tip
protrusion length and 1/3. The nose was assumed
to be a tetrahedron for measuring its volume.

Normalized nasal
volume (NNV)  Description

3. A%

BE RIA AEAS B ARl A7 7H(Self-rated
health, SRH)AE|S Hrlst=2 @A5t9c} (Table 2 &%), SRH
2 FUHOIXT AY-E(Mortality), o]&-&(Morbidity), 715 &%
(functional capacity) ¥ Q&xu|A o]&4FZ Ue: 7PF
E2 AR F shUE $8A Feold ) o A JN AFE

(Table 2)

Table 2. Self-rated health survey

Q) In general, would you say your health is:
1) Excellent

2) Very good
) Good
)
)

Y2 (ERRE) deAls 1Z2, 83, 8%, 23+&
. 92, Bk, B0 77HA] 344E B713IK(Table 3 &%), 0]
=} 34E ts9 K ¢er Frtolldth A=(F
o] Ax) SUT(FHLRE Qg BHFY k), R&FE(FAol
A&E d3), FEA(7A 39 VA Aw). ety oy HEX|=
£ 28802 pAEE PAEAY e FE2 O] st
9 A (7R)HR] 73 M Ezoln nPESL
(Mibyeong score, MBS)= 28" YEl 196&7}x]9] wW<Qlolny MBS

Fol £24% Uy Fyo| Nsikth uPHEA agE Unp

A2e 0.9130]cH,

Table 3. Characteristics of participants.
Mibyeong questions

In the last month, how severe
was your (fatigue/pain/sleep
disturbance/indigestion/depres
sion/anger/anxiety)? 1 2 3 4 > 6 7
In the last month, did the 1 7
(fatigue/pain/sleep
disturbance/indigestion/depres d:ry da2 s dj . d:s da5 . da6 s dg)r/s
sion/anger/anxiety) last up to | Y Y Y 2 Y mor
how many days at a time? £ OrE

In the last month, how has
your (fatigue/pain/sleep
disturbance/indigestion/depres
sion/anger/anxiety) changed 1 2 3 4

after taking a break?

Answer

B very weak very severea

B very weak very severea

5 6 7

2 AFoA tigRe] dvte E4L J12EAE ol&stoq o
AP Pk B2EUEARR, HEPHL: WEESE 1SS
t}. 3o 37] ¥ e Wt SRH ¥ MBS7e] Aatd Hrze I
71571 sl HA4EA4(Partial correlation coefficients)s AF,
4d, BMIS BAsto] A4stgn. 4242 SPSS 22.0(1BM,
Chicago, IL, USA)E Atgstgon SAA fo4F2 p-value <
0.052 H7&stgict.

2

1 A7ogAre] 54
APTYRHA 2538, o1 557H)0 WF AL 387

39A(EY 29.9-49.9A)¥ o HF MBS [ BMIE= Z

41.3 + 22.8(8¢ 21-133)¢F 22.9 + 3.2(9 15.7-34.1)%

T+

o N W
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(Table 4 &Z).

Table 4. Characteristics of participants.

Numt?er of 810 Male Female

participants 253 (31.2%) 557 (68.8%)

Age (yrs) 395 + 41 387 + 39 399 + 41
MBS 413 + 228 453 + 223 395 + 229
BMI 229 + 32 251 + 29 219 + 2.7

MBS, Mibyeong score; BMI, body mass index

2. 39 37] 2 e W39t SRHS U MBSY| Aauts]

NNWE A9, yo], BMI B4 3oz SRHS9} 29 AtutatA
S B9 (BEUAS p = -.086, p = .015) MBS9I= 9] ¥
IAE vk (p = -.103, p .004) (Table 5 #ZZX). NNH,
NNTPL, NNVE SRHS9 29 A#BAE HACt (NNH: p =

-.125, p = 3.53E-04: NNTPL: p = -.087, p = 0.014; NNV: p =
-.105, p = 0.003). NNH, NNA, NNVE MBS®} 9] Ao
9t (NNH: p = -.172, p = 9.38E-07; NNA: p = -.118, p =
0.001; NNV: p = -.107, p = .002).

(Table 5)

Table 5. Association of nose size and shape features with self-rated
health score and Mibyeong score

SRHS MBS
Feature
p p-value p p-value

NNW -.086 015 -103 .004
NABW -.063 075 -.065 067

NNH -125 .000 -172 .000
NNRL -.010 779 042 237

NNA -.054 127 -118 .001
NNTPL -.087 014 -.051 148

NNV -.105 .003 -.107 .002

Partial correlation coefficients adjusted for sex, age, and BMI. Statistically
significant results are in bold. MBS, Mibyeong score; NABW: Normalized alar
base width; NNA: Normalized nasal area; NNH: Normalized nasal height; NNRL:
Normalized nasal ridge length; NNTPL: Normalized nasal tip protrusion length;
HN\llzh Normalized nasal volume; NNW, normalized nares width; SRHS, self-rated
ealth score

3. 39 37] 4 FE| ¥4t 1Y SARF ] AuaA
Table 6= A4, 913, BMIZ BA 3 39 37] ¥ e 9

201 77kA] 0]y FAR@ It AJi/dS UERd Foj 28719 A

= % 18 7I7F NNWe} #Rst] FAFo=2 R[o3ickp ol

0.001 Tjgkel ¢ 570, p z,tol 0.01 © w Lk 6711, p %tol

0.05 oJgtel W4

HE, x]47)7t

|

: 21 4) E‘_—.— NNwsa} 8O3t A g;giq,
< TR 349 B (degree) YTt NNW Atojofl= SA X O
ot AwaATt AT

28709 2% § TH= NABWY Aoz {ofickp ol

0.01 mjgkel W4 47H, p gro] 0.05 vjgkel ¥i4: 37). &ShE%,

&, =t NABWEL Rogt JHAAES HolA] ggfont, ud
A 47HA] 4@ 25 NABWeH gojgt AudAE ¥yt

28719] M8 ot NNHel #3sto] Aoz Qo3tkp 3t

o] 0.001 b]gtol W&: 15 7], p Zro] 0.01 bjgkol wW: 107, p

#ol 0.05 mjkel ¥4 37H). M=, FF, U 47H] I

S Akt

T NNHe} qojst AaHaAAE 51 p 32 0.001 o]jgo]ict.

(Table 6)

2871°] A& % 14707} NNAg} #Hste Aoz Jo3ct
(p %kol 0.001 gkl W4: 7 7], p Ftol 0.01 DJTHQl W4: 377,

ol 0.05 ugrel W4 47f). 59 471K YA 25 NNAg

ogt AaaAE Bgon p 32 0.001 ojgtolqict. #xot &
Oh2 NNASM 30J3t FHB/AE HolA] FAct
287191 H& % 471 A& NNTPLi} FARCZ {93cHp
ol 0.05 DJgkQl W4 47]). E:=oF 200 4R 2 p ol
0.05 o]9ko. 2 NNTPLY} §-9ost AHtuA S Wgct.

28719] ME Z 227) AE2 NNVe #isto FAHo= &
o3t (p %ol 0.01 Ugkel W4: 970, p gko] 0.05 T]ThQl W
1370). 43t £ NNVet Sot JuuAE Holx| gt

-

Table 6. Correlation between nose size and shape features and
specific Mibyeong symptoms

NNW NABW NNH NNRL NNA  NNTPL NNV

degree  -0.133*** -0.089* -0.166*** 0.058 -0.123*** -0.031 -0.092**

discomfort -0.128** -0.079* -0.154*** 0.066 -0.112** -0.05 -0.103**

fatigue  persistence  -0.07*  -0.028 -0.122%* 0.072* -0.085* -001 -0.054

degree ater oggn 0067 0161+ 0.072* -0.118" 0048 -0.105"

degree  -0.114** -0.034 -0207*** 0.051 -0.186*** -0.01 -0.104**
discomfort -0.119** -0.04 -0.192** 0.047 -0.175*** -0.014 -0.103**
pain persistence -0.096** -0.017 -0.179*** 0.023 -0.178** 0.002 -0.091**

degrreezaﬁer 0.097% -0033 -0.172%* 0.047 -0.14** -0016 -0.088*

degree  -0.121** -0.097** -0.142*** 0.026 -0.116*** -0.026 -0.082*
dee discomfort -0.127** -0.099** -0.14*** 0.042 -0.112** -0.033 -0.087*
disturbance Persistence  -0.1**  -0.08* -0.123*** 0.042 -0.085* -0.059 -0.097**

degree e 0077+ 0048 -0126%* 0048 0105 004 009"

degree  -0073* -0056 -0.108* 0033 -0.071* -0.028 -0.063
discomfort  -0066 -0047 -0.117%* 0021 -0067 -0033 -0.066
indigestion persistence  -0035 -0027 -0082* 0036 -0046 -0025 -0.047

degree after 039 0031 -0099" 007" -0035 -0034 -0.051

degree  -0.078* -0.058 -0.111** -0.016 -0.065 -0.062 -0.089*
discomfort  -0.067 -0.046 -0.102** -0.023 -0.059 -0.061 -0.086*
depression  persistence  -0053 -0015 -0.094* 001 -0073* -0018 -0.052

degree after 069+ 0049 -0092% -0021 -0039 0059 -0.073*

degree  -0.085* -0.067 -0.107** 0.003 -0.048 -0.073* -0.092**
discomfort  -0.05 -0.035 -0.086* 0.026 -0.03 -0.076* -0.087*
anger persistence  -0.023  -0.02 -0.084* -0.018 -0.057 -0.069* -0.091**

degree after o12 0001 -0102% 0023 -0054 -005 -0.075°

degree  -0.102** -0.098** -0.134*** 0.018 -0.052 -0.066 -0.087*
discomfort  -0.09* -0.091** -0.131*** 0.011 -0.051 -0.067 -0.087*
anxiety  persistence -0.007 -0022 -0.108* 0.009 -0054 -0061 -0.081*

degree ater 003 0035 0114 003 0017 007 -0.073*

Partial correlation coefficients adjusted for sex, age, and BMI. Statistically
significant results are in bold. *P<0.05; **P<0.01; **%p20,001; NABW: Normalized
alar base width; NNA: Normalized nasal area; NNH: Normalized nasal height;
NNRL: Normalized nasal ridge length; NNTPL: Normalized nasal tip protrusion
length; NNV: Normalized nasal volume; NNW, normalized nares width
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A2 A9 4, 9 2 79 wysir] gigo] JeHy NNTPLZ £ E¢tllA JadAZL 9oy Yux] FA oAl
Ql AZE ozt Aol F2 A& YA JoP. O Ak + AERAE g
AAY A sl yalgy wato] gt JEE #HE & ot 39 37] ¥ FEP7L AZRAFSES oy ujRle 1dE W
1 A Q7] fEo* tuAge o3 AUHoz we A 3l ol M3 A7 Au* W7 o] G oz Azt
SAtSo] AgataL Qloh Qg BRE APNTL dostolA AE ool 55 Bl AU 719 &dsts =rsto 7| Az
A" Rthdo g FHolst QoA E gl Yok ARt F B3olh, dFsH 2gAPeEN A Jles IFdsste
ARl A AMAY A|AS v gt Ao G2 AgAN AR Aol oigt AFHS FAAIIE AR B I Fa4S
o] d@’do] GojRich= Zojctk. ol2fdt GRS FEs7] Yol A ZxFPE. ol sF0 JFL X F9| I7] L Fept A%
HHoln AT £ Ar WY AT A28S JLsHr] gt o I Aol Atte £ =39 7pdat WHEg Holsin £ =
AF7t MPElo] ot AnA Y AEg i WLrRE o 29 #AZAel vt FFo|ct. PrYstoNr TFFNE T
A0 ormo] 70, ot el #3197 Q)ck 2, 5%, 2%, 285Y, 987, ¥ ¥ 2oty Ze o¢

ot FAAAQ £ ol g3t J|E AFEI d & d1e 3 A7 BE 34 gust: oz JegoSY). mAd 3%
429 54 RAY L& F9 HLE 0|83 319 37 ¢ 2 AR, AR A7 BL2Fo|w AF g 5S ENg. FA
e W27t APRAGSLES 1Y 2EI R A 7Hd gt 552 JRRLo] Qlo] HeL &, £5, I8V, HE, 1
< A1 AR g AANID. 329 zHU IF g, 89S, 2595, 4Y9¥5 59 YA S0l e A
(conditioning process)?] &u7t w|Fat FYro] pxo] L A A2aIt Qe o2 MuEA,
Aok FT AF0Mg wigoz IJt 245 AR HEt O F ARG 559 A&7 7|5 HAUEL 559 Aot #o] 9
Ohe 7HdE Aglh 7HEdE AEsh7] gal 29 27 ¢ FES ot &0+ oY AlA"a giAYEe] xgE. 3717 ol
UER] = 77}x] ¥14(NNW, NABW, NNH, NNRL, NNTPL, NNA, 71 Yot J|x, Sole A2 oz pIsHe mE, B A
NNV)E A4dstglem, o] Z NNW, NABW, NNH, NNRL, Aol 42 g 2¥ole AT, 2 A4S o]&sto o]itagt
NNTPLZ #2]& UEtil&: ¥4oll NNAS NNV ZH7h WX} A, 8, oYxS Baste Az7 vtz 2o V|l 3712
Ba] §ioct H2 2yiste 932 sto] 2(u1F), 9. %, 71¥XE ZFT

Normalized nasal height (NNH)7} SRHS®} 7Pg =2 @ "] A2 oes| 3717 07t 47t otk v &
HAE BYHp = -0.125, p = 3.53E-04). NNV (p = -.105, p = 718 o9 715ste] Ho| 2dshe 3717 st &3t g g
0.003), NNTPL (p = -.087, p = 0.014), NNW (p = -.086, p = £}, ¥ BALASG Aoz dol Mnzty = Edsh
015)= 4, A, BMI| tis] B4 Fojz SRHSS FAROR o] glon Hueol FH9 zPL F7IE ojdsto] A2 UYAIL
ot AIAAE Bk NNHE MBSe 7Md gofst oA Ho] So7}7] Ao A Rcto.
g H9tHp = -.172, p = 9.38E-07). NNA (p = -.118, p = A AFE HPAFAIF e 550 A&7 J|5 HAUE
0.001), NNV (p = -.107, p = .002), NNW (p = -.103, p = 2 a0 2 =Ro] BNZAutel Wakg o] gt F9| 37
.004)= MBS¢} BAXFCR R[ojgt AJHBAAE HAt ol A 2 FEE Lo 0P| 77HR] SARF e Ao Aate MPAP

o
Bt 2} 91 Av 242 A7 YUt FoE 2 depdc A4S 34 SYW £3 o2 B ge Aue ugh
Uge ofd 54 E: A% Yoz FHH0 Jove F  (Table 5 AX). NNW, NABWE 29 u
gHoz Mudlol Aok meH 2 39 371 U Pe| WA S NNRLE 37h 245, NNTPLS 7} §84%, NNA: 2 9%
1=}

J 3yue yuye At N2t 2de ¥olg Yt o ¥2 2% NNVE 29 Mol 2428 o g2 ZEch o
NNTPLE A9l3t 67) Waeh AWIAZL JYQICTINNW, NNH,  WaSo] 225 27 et Sche 2 =29 4¥2n: vl
NNA 2% 47]9] 93), 2@Fol NNRL, NNTPLE Al9i3t 57 245 3712 092 stsste 4=st got A4est Sohac
Waoh YA} JACHNNW, NNH, NNA, NNV 25 470e] o & HJA72900% u23 Bato] 9ok 29 37] 3 Fet
H). w2ot 2ot 29 WAeH /MY HTWACL BUTh WY AZLETR A0l EAYS WAUGE Mol B A7 o)
agte 29 Wae /MY BTl e SO NNHel 4% U} gom gz

ol U9, Uuixl MASOINE FTgol Qi ol 1holA B Aol mejsiol & R 7hA AARIol ek A, of
U Q9ich. W12, nasion, Fig. 3(c)9] F28)028El ulst  YAIES S4 AWo] gt AP0z mAHgoY HY, &%
AR T, subnasale, Fig. 3(0)9 F73yIxIe] A Zolg 4 5, Rul5d, u54UT3 59 slfio] QA AASHA sk
B NNHE o) 7] 349 25 gl 2% $AMoz o uMMe 53 Jlso] 93 UAE adoloz umA s
golsto] UlgyElE MY R el W4E dehgeh 29 ¥ 2 AYshe ol H¥e 3Yst: o o =0l 9 Zolztn 4%
9" 2ug Ul NNVE 4%tE Alod BE uEEIYET At SA B A7E 81099 HExt] gelNg 4q=gion
golstel NNH thgo2 ulggeis & dehit wage ¢ & E 979 Zne dussb] galNt o 2 52 350t wag
99ic. NNRL# NNTPLE 03453 /by goyol @e Wa ook A, thste 85 30-00gch 29 Ang Qs
2, NNRLS mzet AstlN oA ABEAZL gleul, s PelNL uo et AP Rz A7E 29 Ba
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