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Supplementary Table 1. Weighted mean BMD references for age and sex 
	　
	
	Total hip (mg/cm2)
	
	Femoral neck (mg/cm2)
	
	Lumbar spine (mg/cm2)

	
	N
	Mean
	SD
	
	Mean
	SD
	
	Mean
	SD

	Total (male)
	11,585,713
	998.2
	120.9
	
	862.0
	128.5
	
	987.3
	123.7

	Age groups (years)
	
	
	
	
	
	
	
	
	

	19–24
	1,770,546
	1,043.0
	122.4
	
	940.1
	129.1
	
	1,008.8
	119.4

	25–29
	1,863,862
	1,000.6
	124.2
	
	891.2
	134.7
	
	994.9
	121.9

	30–34
	1,886,346
	994.1
	117.2
	
	865.1
	120.1
	
	994.8
	118.3

	35–39
	2,064,772
	984.9
	118.9
	
	840.3
	118.3
	
	980.0
	121.1

	40–44
	1,984,955
	988.2
	116.9
	
	832.0
	114.6
	
	979.8
	120.8

	45–49
	2,015,232
	984.0
	116.5
	
	814.9
	113.9
	
	969.8
	134.8

	Total (female)
	10,111,944
	898.0
	107.0
	
	765.0
	103.8
	
	984.5
	115.8

	Age groups (years)
	
	
	
	
	
	
	
	
	

	19–24
	513,127
	902.7
	97.3
	
	798.3
	103.4
	
	948.7
	103.5

	25–29
	2,739,870
	885.2
	103.3
	
	770.9
	103.0
	
	963.7
	107.4

	30–34
	1,607,625
	886.4
	109.7
	
	759.8
	103.6
	
	990.3
	113.4

	35–39
	1,934,415
	902.6
	105.8
	
	761.7
	104.3
	
	1,000.3
	116.3

	40–44
	1,811,540
	912.1
	108.4
	
	763.0
	102.6
	
	1,000.2
	116.7

	45–49
	1,505,368
	908.9
	109.9
	
	754.7
	103.7
	
	988.5
	126.7



Supplemental Table 2. Clinical characteristics of male atopic dermatitis patients according to Z-scores 
	
	Male atopy (n=414,910)
	P

	
	Z-score>−2.0
	Z-score≤−2.0
	

	Total cases, n (%)
	399,326 (96.2)
	15,584 (3.8)
	

	Age at diagnosis of atopic dermatitis, years (median, IQR)
	22.9 (11.3–34.8)
	19.6 (8.7–36.4)
	<.001

	Duration of atopic dermatitis, years (median, IQR)
	9.4 (4.6–18.9)
	3 (3–19.4)
	0.284

	Atopy treatment, n (%)
	110,595 (30.4)
	1,992 (12.8)
	0.335

	[bookmark: _GoBack]BMI (mean ± SE), kg/m2
	24.0 (0.28)
	23.0 (1.19)
	0.013

	Education
	
	
	0.748

	  ≤High school
	205387 (51.4)
	9,338 (59.9)
	

	  College or more
	193940 (48.6)
	6,245 (40.1)
	

	Monthly family income (quartile), n (%)
	
	
	0.331

	  Lowest
	98,277 (24.7)
	7,732 (49.6)
	

	  Lower middle
	103,881 (26.1)
	835 (5.4)
	

	  Higher middle or highest
	195,498 (49.2)
	7,016 (45.0)
	

	Residence area, n (%)
	
	
	0.018

	  Urban
	368,884 (92.4)
	9,084 (58.3)
	

	  Rural
	30,442 (7.6)
	6,499 (41.7)
	

	Alcohol, n (%) 
	
	
	0.735

	  Never drinker
	20780 (5.2)
	1,233 (7.9)
	

	  Ex-/current drinker
	378546 (94.8)
	14,351 (92.1)
	

	Smoking, n (%) 
	
	
	0.295

	  Never smoker
	92113 (23.1)
	1,606 (10.3)
	

	  Ex-/current smoker
	307214 (76.9)
	13,978 (89.7)
	

	Moderate exercise, n (%) 
	
	
	0.870

	  Yes
	37,724 (9.4)
	1,233 (7.9)
	

	  No
	361,602 (90.6)
	14,351 (92.1)
	

	Vitamin D level, ng/dL (median, IQR)
	16.8 (13.5–21.3)
	32.1 (26.0–33.7)
	<.001

	Vitamin D level group, n (%)
	
	
	<.001

	  <20 ng/dL
	284,734 (71.3)
	1,606 (10.3)
	

	  ≥20 ng/dL
	114,592 (28.7)
	13,978 (89.7)
	



Supplemental Table 3. Clinical characteristics of female atopic dermatitis patients according to Z-scores
	
	Female atopy (n=402,104)
	P

	
	Z-score>−2.0
	Z-score≤−2.0
	

	Total cases, n (%)
	376,185 (93.6)
	25,919 (6.4)
	

	Age at diagnosis of atopic dermatitis, years (median, IQR)
	21.8 (11.0–29.6)
	14.0 (12.5–15.5)
	<.001

	Duration of atopic dermatitis, years (median, IQR)
	10.4 (5.2–19.1)
	31.8 (31.2–32.4)
	<.001

	Atopy treatment, n (%)
	64,874 (18.8)
	0 (0)
	-

	BMI (mean ± SE), kg/m2
	22.4 ± 0.32
	21.4 ± 0.74
	<.001

	Education
	
	
	0.009

	  ≤High school
	172,131 (45.8)
	23,603 (91.1)
	

	  College or more
	204,054 (54.2)
	2316 (8.9)
	

	Monthly family income (quartile), n (%)
	
	
	-

	  Lowest
	112,844 (30.0)
	2,053 (7.9)
	

	  Lower middle
	62,343 (16.6)
	0 (0)
	

	  Higher middle or highest
	200,998 (53.4)
	23,866 (92.1)
	

	Residence area, n (%)
	
	
	-

	  Urban
	320,239 (85.1)
	25,919 (100)
	

	  Rural
	55,946 (14.9)
	0 (0)
	

	Alcohol, n (%) 
	
	
	-

	  Never drinker
	35,796 (9.5)
	0 (0)
	

	  Ex-/current drinker
	340,389 (90.5)
	25,919 (100)
	

	Smoking, n (%) 
	
	
	-

	  Never smoker
	69,545 (18.5)
	0 (0)
	

	  Ex-/current smoker
	306,640 (81.5)
	25,919 (100)
	

	Moderate exercise, n (%) 
	
	
	0.600

	  Yes
	55,434 (14.7)
	2,053 (7.9)
	

	  No
	320,751 (85.3)
	238,66 (92.1)
	

	Vitamin D level, ng/dL (median, IQR)
	15.2 (11.9-18.9)
	14.4 (12.9-15.9)
	<.001

	Vitamin D level group, n (%)
	
	
	0.359

	  <20 ng/dL
	295,628 (78.6)
	23,866 (92.1)
	

	  ≥20 ng/dL
	80,557 (21.4)
	2,053 (7.9)
	

	Age at menarche, years (median, IQR)
	12.8 (11.6–14.0)
	15.0 (13.5–16.5)
	<.001

	OCP use, n (%)
	36,598 (10.2)
	2,053 (7.9)
	0.840

	Pregnancy experience, n (%)
	203,388 (56.5)
	25,919 (100)
	-

	Number of pregnancies, (median, IQR) 
	0.8 (0–2.3)
	2.2 (2.5–2.8)
	<.001

	Birth experience, n (%)
	196,652 (52.3)
	25,919 (100)
	-



