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Quantitative Analysis of Face Color according to Health Status of
Four Constitution Types for Korean Elderly Male

Jun Hyeong Do, Bon Cho Ku, Jang Woong Kim, Jun Su Jang, Sang Gil Kim, Keun Ho Kim, Jong Yeol Kim*

Korea Institute of Oriental Medicine

In this paper, we performed a quantitative analysis of face color according to the health status of four constitution
types. 205 Korean male in age from 65 to 80 were participated in this study and 85 subjects were finally selected for
the analysis. Imaging process techniques were employed to extract feature variables associated with face color from
a frontal facial image. Using the extracted feature variables, the correlations between face color and health status, face
color and health status in each constitution type, and face color and four constitution types in heath status group were
investigated. As the result, it was observed that the face color of healthy group contained more red component and
less blue component than unhealthy group. For each constitution type, the face parts showing a significant difference
according to health status were different. This is the first work which reports the correlation between the face color and
health status of four constitution types with a objective method, and the numerical data for the face color according to
the health status of four constitution types will be an objective standard to diagnose a patient's health status.
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Table 1. Baseline characteristics of 98 participants according to
health status for male group.

Health status

Characteristics Good Health Poor health
No. of participants [n (%)] 49(50%) 49(50%)
Age (year) 66.21+4.4 68.46+4.21
Four constitution types [n (%)]

Tai-eum person 14(28.6%) 23(46.9%)

So-eum person 13(26.5%) 9(18.4%)

So-yang person 22(44.9%) 17(34.7%)

Tai-yang person 0( 0.0%) 0( 0.0%)
Occupation [n (%)]

White collar 10(20.4%) 5(10.2%)

Blue collar 6(12.2%) 5(10.2%)

House keeping & etc. 33(67.3%) 39(79.6%)
Education [n (%)]

Less than high school 11(22.4%) 21(42.9%)

More than high school 38(77.6%) 28(57.1%)
Marriage [n (%)]

With spouse 49(100%) 48(98%)

Alone 0(0%) 1(2%)
BMI (kg/mg) 23.6+2.1 24.1£34
Systolic blood pressure (mmHg) 1274149 124.5£19.0
Diastolic blood pressure (mmHg) 752+95 771111
Pulse (times/min) 729+10.2 72.4%95
Body temperature (C) 36.4+0.4 36.5+0.3

“X+ SD, SD: standard deviation.
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Fig. 1. Automatic extraction of face color information. (a) Input image
(b) Color calibration result (c) Detection of face sub-regions
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Table 2. List of extracted feature variables

Face part Y component  Cr component Cb component
Left FhL_Y FhL_Cr FhL_Cb
Forehead Right FhR_Y FhR_Cr FhR_Cb
Whole FhW_Y FhW_Cr FhW_Cb
Upper ChLU_Y ChLU_Cr ChLU_Cb
Left cheek Lower ChLD_Y ChLD_Cr ChLD_Cb
Whole ChLW_Y ChLW_Cr ChLW_Cb
Upper ChLU_Y ChLU_Cr ChLU_Cb
Right cheek Lower ChLD_Y ChLD_Cr ChLD_Cb
Whole ChLW_Y ChLW_Cr ChLW_Cb
Nose Nose_Y Nose_Cr Nose_Cb
2) 5A 4
SAF 24 e AQE A% FEF 4749 a4 54
WEETRY ARYES Gotr7] S8 59 oFE t AR
(independent two-sample t test)S AAISFATH A% FF o
2 Ay okde Aol dig FAL JAwHRARA
(one-way ANOVA)S F33t o, AT E4 S 2= Duncan
e Agadt. 2E A0l OF 544 fosze
a=0.052 3gon, B4 717 SPSS 19.0% A-&3td B4
BAE FYct
a4 %

Table 3. The mean difference in the extracted feature variables
associated with facial color according to health status

Feature variables ~ Good health(n=49)  Poor health(n=49) p-value

FhR_Y 136.8£7.9% 134.0+7.0 0.071
FhR_Cr" 161.4+2.6 159.0+2.6 <0.001
FhR_Cb" 101.1£1.9 102.7+2.0 <0.001
FhL_Y 138.0£8.2 134.9+7.4 0.056
FhL_Cr" 161.8+£3.0 159.4+2.7 <0.001
FhL_Cb" 101.1£2.0 102.8+2.0 <0.001
FhW_Y 137.4£8.0 134.5+6.9 0.057
FhW_Cr" 161.6+2.8 159.2+2.5 <0.001
FhW_Cb™ 101.1+£1.9 102.7+£2.0 <0.001
ChRU_Y 121.2+6.7 120.1+7.6 0.448
ChRU_Cr" 158.7+2.3 156.9+2.3 <0.001
ChRU_Cb’ 103.5+1.8 104.9+2.3 <0.01
ChRD_Y 105.316.8 106.5+8.3 0.465
ChRD_Cr’ 154.841.8 153.5+2.1 <0.01
ChRD_Cb’ 105.542.3 106.9+2.2 <0.01
ChRW._Y 114.5%6.2 114.3£7.4 0.899
ChRW_Cr" 157.1£1.9 155.5+2.1 <0.001
ChRW_Cb’ 104.41.9 105.7£2.2 <0.01
ChLU_Y 122.746.7 119.7+7.2 <0.05
ChLU_Cr" 159.3+2.4 157.4+21 <0.001
ChLU_Cb" 103.2+1.9 104.8+2.3 <0.001
ChLD_Y 107.0£7.3 104.0¢7.2 <0.05
ChLD_Cr 155.1£2.0 153.8+2.1 <0.01
ChLD_Cb" 105.2+2.5 107.0+2.5 <0.001
ChLW_Y 116.1£6.2 113.0+6.6 <0.05
ChLW_Cr" 157.5+£2.0 155.9+2.0 <0.001
ChLW_Cb” 104.1£2.1 105.7+2.3 <0.001
Nose_Y 135.845.3 133.846.0 0.082
Nose_Cr” 164.1£2.4 161.6+2.7 <0.001
Nose_Cb” 101.9+1.8 104.0£2.3 <0.001

X+ SD, SD: standard deviation; “(p<0.01), “(p<0.001)
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Table 4. The mean difference in extracted feature variables
associated with facial color according to health status of Tai-eum
person

Feature variables  Good health (n=14) Poor health (n=23)  p-value
FhR_Y 135.5£7.1° 134.045.2 0.456
FhR_Cr 160.5+2.9 159.442.2 0.202
FhR_Cb 101.9+1.9 102.7£1.8 0.185
FhL_Y 136.9+6.5 134.8+6.2 0.332
FhL_Cr 161.0+3.2 159.642.2 0.128
FhL_Cb 101.8+2.0 102.9+1.7 0.090
FhW_Y 136.2+6.7 134.4455 0.371
Fhw_Cr 160.8+3.0 159.542.1 0.146
FhW_Cb 101.9+2.0 102.8+1.7 0.126
ChRU_Y 120.4£6.9 119.7£6.4 0.752
ChRU_Cr 1658.2+2.4 156.5+2.4 0.052
ChRU_Cb 104.0+1.6 105.14£2.2 0.118
ChRD_Y 105.8+6.4 105.7+7.2 0.976
ChRD_Cr 154.4+1.9 153.242.3 0.114
ChRD_Cb 106.1+£1.9 107.3+2.1 0.069
ChRW_Y 114.2+6.6 113.7+6.4 0.817
ChRW_Cr 156.6£1.9 155.142.2 0.051

ChRW_Cb 104.9+1.6 106.0+2.1 0.082
ChLU_Y 121.7+6.5 119.5459 0.288
ChLU_Cr 158.6+2.2 1571421 <0.05
ChLU_Cb 103.6+1.5 105.1£2.0 <0.05
ChLD_Y 107.1+6.8 103.8+6.1 0.135
ChLD_Cr 154.7+1.8 153.5+2.1 0.104
ChLD_Cb 105.6+2.2 107.442.3 <0.05
ChLW_Y 115.6+6.3 112.8+5.4 0.158
ChLW_Cr 157.0+1.8 155.642.0 <0.05

ChLW_Cb 104.4+1.7 106.1£2.0 <0.05
Nose_Y 135.1+5.9 1329451 0.219
Nose_Cr 163.7£2.4 161.9+2.7 <0.05
Nose_Cb’ 102.5+1.7 104.4421 <0.01

¥X+ SD, SD: standard deviation; "(p<0.01)
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Table 5. The mean difference in extracted feature variables associ
ated with facial color according to health status of So-eum person
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Table 6. The mean difference in extracted feature variables associ
ated with facial color according to health status of So-yang person

Feature variables ~ Good health (n=13)  Poor health (n=9) p-value Feature variables Good health (n=22) Poor health (n=17) p-value
FhR_Y 138.8+9.0* 135.6£9.7 0.443 FhR_Y 136.4+7.9° 133277 0.215
FhR_Cr 161.9£2.7 159.5+34 0.073 FhR_Cr" 161.6+2.4 158.3+2.7 <0.001
FhR_Cb 100.5+1.8 102.2+2.4 0.075 FhR_Cb’ 101.1£1.8 103.0+1.9 <0.01
FhL_ Y 140.2+10.0 136.3+8.9 0.350 FhL_Y 137.3+8.2 134.4+8.2 0.277
FhL_Cr 162.5+3.6 159.6+3.5 0.084 FhL_Cr 162.0+2.4 158.9+2.9 <0.01
FhL_Cb 100.5+2.1 101.8+2.5 0.216 FhL_Cb’ 101.0+1.9 103.1+2.1 <0.01
FhW_Y 139.5+9.3 136.0+9.2 0.386 FhW_Y 136.8+8.0 133.8+7.7 0.235
FhW_Cr 162.2+3.1 159.6+3.4 0.074 FhW_Cr" 161.8+2.4 158.612.6 <0.001
FhW_Cb 100.5+1.9 102.0+2.4 0.127 FhW_Cb’ 101.1+1.8 103.1£2.0 <0.01
ChRU_Y 124.7+6.5 120.5+8.0 0.188 ChRU_Y 119.6+6.3 120.4%9.1 0.755

ChRU_Cr 159.2+2.4 157.2+2.8 0.089 ChRU_Cr 158.9+2.1 157219 <0.05
ChRU_Cb 102.4+1.8 104.0+2.8 0.119 ChRU_Cb 103.8+1.7 105.0+2.2 0.070
ChRD_Y 107.9+7.6 106.6+7.3 0.699 ChRD_Y 103.6+6.4 107.4+10.3 0.187
ChRD_Cr 155.0+2.2 154.3+2.2 0.465 ChRD_Cr’ 155.0+1.5 153.6+1.6 <0.01
ChRD_Cb 104.3+2.8 105.7+2.7 0.262 ChRD_Cb 106.0+1.9 106.8+2.0 0.177
ChRW_Y 117.5+6.3 114.7£6.5 0.321 ChRW_Y 1129455 114.9+9.2 0.424
ChRW_Cr 157.4+2 1 156.0+2.4 0.158 ChRW_Cr’ 157.2+1.6 155.7+1.8 <0.01
ChRW_Cb 103.2+2.2 104.7£2.7 0.170 ChRW_Cb 104.7+1.7 105.8+2.1 0.083
ChLU_Y 126.2+6.5 120.3+7.6 0.067 ChLU_Y 121.4+6.6 119.8+8.8 0514
ChLU_Cr 159.8+2.8 1579425 0.122 ChLU_Cr 159.3+2.2 157.6+2.0 <0.05
ChLU_Cb 102.3+2.1 103.6+2.8 0.225 ChLU_Cb 103.6+1.9 105.1£2.2 <0.05
ChLD_Y 109.2+9.0 106.4+6.0 0.436 ChLD_Y 105.5+6.3 103.0+8.9 0.333
ChLD_Cr 155.2+2.5 154.8+19 0.677 ChLD_Cr 155.3+1.8 153.6%2.1 <0.01
ChLD_Cb 104.2+3.2 105.2+3.0 0.476 ChLD_Cb 105.6+2.3 107.4+2.4 <0.05
ChLW_Y 118.9+6.5 114.6+6.0 0.132 ChLW_Y 114,757 112.6+8.4 0.378
ChLW_Cr 157.8+2.4 156.6+2.0 0.243 ChLW_Cr 157.6+1.8 155.9+2.0 <0.01
ChLW_Cb 103.1£2.5 104.2+2.9 0.330 ChLW_Cb 104.4+2.0 106.1+2.2 <0.05
Nose_Y 1374454 135.4+6.3 0.437 Nose_Y 135.3+4.8 134.2+7.0 0.581
Nose_Cr 164.4+2.5 161.7+3.3 <0.05 Nose_Cr’ 164.2+2.4 161.2+2.5 <0.01
Nose _Cb 100.8+1.8 102.9+2.7 0.073 Nose _Cb 102.3+1.6 104.0£2.4 <0.05

¥X+ $D, SD: standard deviation
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Table 7. The significance in extracted feature variables associated with facial color according to four constitution types in the good health and

poor health groups

Good health Poor health
Feature variables p-value Feature variables p-value Feature variables p-value Feature variables p-value
FhR_Y 0.546 ChRW_Y 0.097 FhR_Y 0.708 ChRW_Y 0.875
FhR_Cr 0.344 ChRW_Cr 0.445 FhR_Cr 0.324 ChRW_Cr 0.502
FhR_Cb 0.132 ChRW_Cb <0.05 FhR_Cb 0.578 ChRW_Cb 0.309
FhL_Y 0.515 ChLU_Y 0.099 FhL_Y 0.824 ChLU_Y 0.957
FhL_Cr 0418 ChLU_Cr 0.448 FhL_Cr 0.69%4 ChLU_Cr 0.558
FhL_Cb 0.253 ChLU_Cb 0.106 FhL_Cb 0.267 ChLU_Cb 0.207
FhW_Y 0.523 ChLD_Y 0.358 FhW_Y 0.755 ChLD_Y 0.509
Fhw_Cr 0.372 ChLD_Cr 0.654 Fhw_Cr 0.464 ChLD_Cr 0.294
FhW_Cb 0.182 ChLD_Cb 0.229 FhW_Cb 0.394 ChLD_Cb 0.054
ChRU_Y 0.087 ChLW_Y 0.153 ChRU_Y 0.952 ChLW_Y 0.744
ChRU_Cr 0.469 ChLW_Cr 0.519 ChRU_Cr 0.575 ChLW_Cr 0.407
ChRU_Cb <0.05 ChLW_Cb 0.141 ChRU_Cb 0.502 ChLW_Cb 0.095
ChRD_Y 0.189 Nose_Y 0.454 ChRD_Y 0.812 Nose_Y 0.527
ChRD_Cr 0.557 Nose_Cr 0.748 ChRD_Cr 0.422 Nose_Cr 0.769
ChRD_Cb 0.065 Nose_Cb <0.05 ChRD_Cb 0.163 Nose_Cb 0.241
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Table 8. Post hoc test result using Doncan test for the significant variables

Good health

So-yang person

Doncan test
So—-eum person So-yang person

Tai-eum person

p-value

=22)

(n
103.8+1.7

=13)

(n
102.4+1.8

So-eum person

=14)

(n
104.0£1.6

Tai-eum person

Feature variables

<0.05
<0.05
<0.05

ChRU_Cb
ChRW_Cb

104.9+1.6 103.2£2.2 104.7£1.7

Nose_Cb

102.5+1.7 100.8+1.8 102.3£1.6

* X+ 85D, SD: standard deviation
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