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[bookmark: _Hlk96894936]Supplementary 1. The intermediate hair percentage, mean hair diameter, hair follicular unit density and average hair/unit of FPHL subjects and healthy controls across different scalp areas. (a). Compared with healthy controls, the midscalp, vertex, occipital as well as parietal sites showed a tendency of increasing intermediate hair percentage when Ludwig staging was advanced. The frontal area had the lowest middle hair rate in Ludwig I patients. (b). Mean hair diameter across all areas of the scalp (except for frontal) tended to decrease when severity of Ludwig increased compared with normal controls. (c). As for hair follicular unit density, the frontal, midscalp as well as occipital areas had statistically significant decreases for Ludwig I and Ludwig II (p<0.01). Vertex and parietal areas only demonstrated significant statistically significant differences in Ludwig I (P=0.01) and Ludwig II (P=0.03), respectively. (d). The average hair/unit of FPHL subjects and healthy controls across different scalp areas. Compared with healthy controls, vertex and midscalp areas showed statistically significant differences in Ludwig I and Ludwig II (P<0.01) groups, decreasing with severity of Ludwig stage. On the occipital site, significant differences were found only in Ludwig II (P=0.003) group. Parietal and frontal areas had no statistically significant differences neither in Ludwig I nor Ludwig II patients. (** represented P < 0.01, *represented P < 0.05, Ludwig I or Ludwig II VS normal controls at the same scalp area).
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Supplementary 2. FPHL female pattern hair loss; SD standard deviation
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Supplementary 3. multi-logistic regression results in Ludwig classification of FPHL.
( Hair density and terminal hair rate means parameters in the midscalp area）.
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Supplementary 4. Confusion matrix for the multi-logistic regression in the Ludwig classification of FPHL.
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Supplementary 5. Confusion matrix for the multi-logistic regression with 10-fold cross-validation
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Supplementary 6. Logistic regression results in binary classification of FPHL.
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Supplementary 7. Confusion and relevant metrics for logistic regression in binary classification of FPHL.
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pred_choic Ludwig
e 0 1 2 Total
0 73 19 1 93
1 34 143 34 211
2 1 20 39 60
Total 108 182 74 364
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Logistic regression Number of obs = 363

IR chi2(2) = 162.17

Prob > chi2 = 0.0000

Log likelihood = -139.89051 Pseudo R2 = 0.3669
FPHL Coef. sStd. Err. z P>zl [95% Conf. Interval
HairDensity -.0697165  .0099565 -7.00  0.000 -.0892309  -.0502022
TerminalHairRate -.0827722  .0116919 -7.08  0.000 -.105688  -.0598564
_cons 15.97133  1.769419 9.03  0.000 12.50333 19.43933
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Logistic model for FPHL

True
Classified D ~D Total
236 35 271
19 73 92
Total 255 108 363
Classified + if predicted Pr(D) >= .5
True D defined as FPHL != 0
Sensitivity Pr( +| D)  92.55%
Specificity Pr( -1~D)  67.59%
Positive predictive value Pr( Dl +) 87.08%
Negative predictive value Pr(~D| -)  79.35%
False + rate for true ~D Pr( +[~D)  32.41%
False - rate for true D pr( -1 D) 7.45%
False + rate for classified + Pr(~D| +) 12.92%
False - rate for classified - Pr( D| -) 20.65%
Correctly classified 85.123%
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Demographic characteristics in the parietal region seriously affected FPHL patients
Ludwig classification

| ] 1] Total
Number of patients 9 5 1 15
Age (years)
Mean age (SD)  29.44 (£6.46) 30.80 (%9.23) 30.67(+7.54)
Median age 29 33 41 30
Family history
Yes 7(77.8%) 1(20%) 0 8(53.3%)
No 2(22.2%) 4(80%) 1(100%) 7(46.7%)

Total 9 5 1 15
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Multinomial logistic regression Number of obs = 363

LR chi2(4) = 254.04
Prob > chi2 = 0.0000
Log likelihood = -246.64598 Pseudo R2 = 0.3399
Ludwig Coef.  Std. Err. z P>zl [95% Conf. Interval
0 (base outcome)
1
HairDensity | -.0656458 .010048  -6.53 0.000  -.0853395 -.0459521
TerminalHairRate | =-.0752397  .0120399  -6.25 0.000  -.0988375 -.0516418
_cons 14.79388  1.817625 8.14  0.000 11.2314 18.35636
2
HairDensity | -.1188032  .0147326  -8.06 0.000  -.1476786 -.0899278
TerminalHairRate | -.1621944  .0177538  -9.14  0.000  -.1969912  -.1273977
_cons 25.11952  2.477754 10.14  0.000 20.26321  29.97582
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pred_choic Ludwig
e 0 1 2 Total
0 73 19 1 93
1 34 147 29 210
2 1 16 44 61
Total 108 182 74 364





