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Firstly, counties in the nine provinces were stratified by income (low, middle, and high) and a weighted sampling scheme was used to randomly select four counties in each province. Then, the provincial capital and a lower income city were selected when feasible, except those other large cities rather than provincial capitals had to be selected in two provinces. Villages and townships within the counties and urban/suburban neighborhoods within the cities were selected randomly.

Table S1. Participants and survey Participants of China Health and Nutrition Survey (CHNS) each year
	Survey year
	Number of communities (or villages)
	Number of households
	Number of participants
	Survey region

	1989
	180
	3,795
	15,907
	Guangxi, Guizhou, Henan, Hubei, Hunan, Jiangsu, Liaoning, Shandong

	1991
	189
	3,619
	14,797
	Guangxi, Guizhou, Henan, Hubei, Hunan, Jiangsu, Liaoning, Shandong

	1993
	181
	3,456
	13,895
	Guangxi, Guizhou, Henan, Hubei, Hunan, Jiangsu, Liaoning, Shandong

	1997
	191
	3,875
	14,441
	Guangxi, Guizhou, Henan, Hubei, Hunan, Jiangsu, Liaoning, Shandong, Heilongjiang

	2000
	215
	4,396
	15,831
	Guangxi, Guizhou, Henan, Hubei, Hunan, Jiangsu, Liaoning, Shandong, Heilongjiang

	2004
	216
	4,387
	12,308
	Guangxi, Guizhou, Henan, Hubei, Hunan, Jiangsu, Liaoning, Shandong, Heilongjiang

	2006
	218
	4,467
	11,860
	Guangxi, Guizhou, Henan, Hubei, Hunan, Jiangsu, Liaoning, Shandong, Heilongjiang

	2009
	217
	4,517
	12,178
	Guangxi, Guizhou, Henan, Hubei, Hunan, Jiangsu, Liaoning, Shandong, Heilongjiang

	2011
	289
	5,923
	15,725
	Guangxi, Guizhou, Henan, Hubei, Hunan, Jiangsu, Liaoning, Shandong, Heilongjiang, Beijing, Shanghai, Chongqing

	2015
	360
	7,319
	20,914
	Guangxi, Guizhou, Henan, Hubei, Hunan, Jiangsu, Liaoning, Shandong, Heilongjiang Beijing, Shanghai, Chongqing, Chongqing, Zhejiang, Yunnan, Shanxi


Table S2. Baseline characteristics across the quintiles of dietary calcium intakes among participants aged under 50 years
	Characteristics
	Calcium intake (mg/day)
	P

	
	Q1 (≤ 240.03)
	Q2 (240.04, 314.62)
	Q3 (314.63, 396.64)
	Q4 (396.65, 536.97)
	Q5 (> 536.97)
	

	No. of subjects (n)
	1521
	1522
	1521
	1522
	1520
	

	Male [n (%)]
	541 (35.57)
	668 (43.89)
	760 (49.97)
	770 (50.59)
	828 (54.47)
	< 0.001

	Han ethnicity [n (%)]
	1322 (86.92)
	1352 (88.83)
	1346 (88.49)
	1328 (87.25)
	1385 (91.12)
	0.002

	Urban [n (%)]
	354 (23.27)
	410 (26.94)
	477 (31.36)
	538 (35.35)
	626 (41.18)
	< 0.001

	Marital status [n (%)]
	
	
	
	
	
	

	Never married
	83 (5.46)
	86 (5.65)
	102 (6.70)
	78 (5.13)
	86 (5.66)
	< 0.001

	Married
	1229 (80.80)
	1291 (84.82)
	1282 (84.29)
	1338 (87.91)
	1324 (87.10)
	

	Divorced, widowed or separated
	209 (13.74)
	145 (9.53)
	137 (9.01)
	106 (6.96)
	110 (7.24)
	

	Education level [n (%)]
	
	
	
	
	
	

	Primary school or below
	750 (49.31)
	678 (44.55)
	630 (41.42)
	607 (39.88)
	535 (35.20)
	< 0.001

	Middle school
	493 (32.41)
	518 (34.03)
	515 (33.86)
	542 (35.61)
	549 (36.12)
	

	High school or above
	278 (18.28)
	326 (21.42)
	376 (24.72)
	373 (24.51)
	436 (28.68)
	

	Activity level [n (%)]
	
	
	
	
	
	

	Light
	854 (56.15)
	792 (52.04)
	796 (52.33)
	740 (48.62)
	811 (53.36)
	< 0.001

	Moderate
	165 (10.85)
	185 (12.15)
	201 (13.22)
	217 (14.26)
	253 (16.64)
	

	Heavy
	502 (33.00)
	545 (35.81)
	524 (34.45)
	565 (37.12)
	456 (30.00)
	

	Smoking status [n (%)]
	
	
	
	
	
	

	Never
	1147 (75.41)
	1062 (69.78)
	1023 (67.26)
	1019 (66.95)
	976 (64.21)
	< 0.001

	Former
	39 (2.56)
	45 (2.95)
	56 (3.68)
	59 (3.88)
	55 (3.62)
	

	Current
	335 (22.03)
	415 (27.27)
	442 (29.06)
	444 (29.17)
	489 (32.17)
	

	Drink alcohol [n (%)]
	334 (21.96)
	423 (27.79)
	513 (33.73)
	581 (38.17)
	612 (40.26)
	< 0.001

	Drink tea [n (%)]
	466 (30.64)
	452 (29.70)
	547 (35.96)
	570 (37.45)
	566 (37.24)
	< 0.001

	Hypertension [n (%)]
	498 (32.74)
	426 (27.99)
	461 (30.31)
	443 (29.11)
	505 (33.22)
	0.005

	Diabetes [n (%)]
	155 (10.19)
	162 (10.64)
	155 (10.19)
	173 (11.37)
	149 (9.80)
	0.676

	CKD [n (%)]
	219 (14.40)
	154 (10.12)
	176 (11.57)
	165 (10.84)
	167 (10.99)
	0.003

	CVD [n (%)]
	45 (2.96)
	37 (2.43)
	24 (1.58)
	32 (2.10)
	36 (2.37)
	0.150

	Age (years), M (Q1, Q3)
	53.00 (41.00, 65.00)
	51.00 (39.00, 60.00)
	50.00 (40.00, 61.00)
	50.00 (40.00, 59.00)
	51.00 (41.00, 60.00)
	< 0.001

	Sleep duration (h/day), M (Q1, Q3)
	8.00 (7.00, 8.00)
	8.00 (7.00, 8.00)
	8.00 (7.00, 8.00)
	8.00 (7.00, 8.00)
	8.00 (7.00, 8.00)
	0.190

	BMI (kg/m2), M (Q1, Q3)
	23.05 (20.78, 25.52)
	23.03 (20.87, 25.36)
	23.19 (20.97, 25.69)
	23.03 (20.84, 25.74)
	23.11 (21, 25.38.00)
	0.747

	Energy (kcal/day), M (Q1, Q3)
	1404.83 (1126.17, 1723.48)
	1655.98 (1381.62, 2020.75)
	1812.18 (1492.18, 2168.36)
	1953.33 (1605.33, 2350.18)
	2219.75 (1831.11, 2696.65)
	< 0.001

	Protein (g/day), M (Q1, Q3)
	47.80 (37.88, 59.00)
	58.61 (48.55, 70.95)
	66.69 (55.06, 80.21)
	74.82 (62.25, 89.44)
	92.90 (76.29, 113.88)
	< 0.001

	Fat (g/day), M (Q1, Q3)
	23.66 (12.44, 38.81)
	30.98 (18.16, 46.68)
	36.49 (22.82, 53.30)
	41.16 (28.07, 57.30)
	51.15 (34.85, 71.73)
	< 0.001

	Cholesterol (mg/day), M (Q1, Q3)
	194.50 (72.67, 320.00)
	221.67 (106.67, 352.87)
	256.40 (133.67, 427.05)
	277.43 (155.8, 446.17)
	370.35 (202.09, 566.02)
	< 0.001

	Diet fiber (g/day), M (Q1, Q3)
	7.83 (5.79, 10.39)
	9.93 (7.50, 12.87)
	10.35 (7.99, 13.79)
	11.53 (8.82, 15.44)
	14.69 (10.91, 20.99)
	< 0.001

	TG (mmol/L), M (Q1, Q3)
	1.26 (0.87, 1.95)
	1.27 (0.85, 1.94)
	1.27 (0.88, 1.97)
	1.22 (0.83, 1.95)
	1.26 (0.86, 2.00)
	0.666

	TC (mmol/L), M (Q1, Q3)
	4.81 (4.15, 5.48)
	4.74 (4.14, 5.43)
	4.74 (4.16, 5.41)
	4.77 (4.17, 5.45)
	4.76 (4.14, 5.54)
	0.704

	HDL_C (mmol/L), M (Q1, Q3)
	1.39 (1.16, 1.62)
	1.38 (1.16, 1.61)
	1.37 (1.16, 1.62)
	1.39 (1.17, 1.66)
	1.38 (1.17, 1.64)
	0.472


Abbreviations: BMI, body mass index; TG, triglyceride; TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol; CKD, chronic kidney disease; CVD, cardiovascular disease; HUA, hyperuricemia; M (Q1, Q3), median (quartile 1, quartile 3).

Table S3. Odds ratio (95% confidence interval) for hyperuricemia with dietary calcium intakes stratified by potential effect modifiers
	Stratification factors
	Dietary calcium intake (mg/day)
	P a for trend
	P b for interaction

	
	Q1
	Q2
	Q3
	Q4
	Q5
	
	

	Age (years)
	
	
	
	
	
	
	

	< 50
	Ref
	1.06 (0.70, 1.62)
	1.38 (0.92, 2.07)
	1.34 (0.88, 2.02)
	1.40 (0.89, 2.21)
	0.155
	0.933

	≥ 50
	Ref
	1.19 (0.88, 1.61)
	1.17 (0.86, 1.59)
	1.28 (0.94, 1.76)
	1.63 (1.15, 2.31)
	0.006
	

	Gender 
	
	
	
	
	
	
	

	Male
	Ref
	1.24 (0.87, 1.75)
	1.35 (0.96, 1.90)
	1.46 (1.03, 2.07)
	1.97 (1.35, 2.87)
	< 0.001
	0.831

	Female
	Ref
	1.07 (0.75, 1.51)
	1.15 (0.81, 1.64)
	1.21 (0.83, 1.74)
	1.17 (0.77, 1.78)
	0.445
	

	Activity level
	
	
	
	
	
	
	

	Light
	Ref
	1.26 (0.93, 1.71)
	1.20 (0.88, 1.64)
	1.39 (1.01, 1.92)
	1.42 (1.00, 2.03)
	0.081
	0.075

	Moderate
	Ref
	0.69 (0.31, 1.51)
	1.67 (0.82, 3.38)
	0.88 (0.40, 1.91)
	1.32 (0.58, 2.98)
	0.511
	

	heavy
	Ref
	1.01 (0.62, 1.65)
	1.17 (0.73, 1.88)
	1.38 (0.86, 2.23)
	2.04 (1.21, 3.43)
	0.001
	

	Smoking status
	
	
	
	
	
	
	

	Never
	Ref
	1.12 (0.83, 1.51)
	1.27 (0.94, 1.71)
	1.30 (0.96, 1.77)
	1.31 (0.93, 1.85)
	0.144
	0.358

	Former
	Ref
	1.18 (0.27, 5.22)
	0.58 (0.14, 2.40)
	0.45 (0.10, 2.13)
	0.54 (0.09, 3.11)
	0.407
	

	Current
	Ref
	1.26 (0.79, 2.02)
	1.26 (0.79, 2.01)
	1.54 (0.96, 2.47)
	2.35 (1.42, 3.88)
	< 0.001
	

	Drink alcohol
	
	
	
	
	
	
	

	No
	Ref
	0.97 (0.73, 1.30)
	1.06 (0.78, 1.42)
	1.13 (0.83, 1.55)
	1.16 (0.82, 1.65)
	0.289
	0.035

	Yes
	Ref
	1.75 (1.10, 2.81)
	2.04 (1.30, 3.22)
	2.06 (1.30, 3.25)
	2.94 (1.81, 4.79)
	<0.001
	

	BMI (kg/m2)
	
	
	
	
	
	
	

	< 24
	Ref
	1.26 (0.89, 1.79)
	1.33 (0.94, 1.89)
	1.23 (0.85, 1.78)
	1.71 (1.15, 2.53)
	0.015
	0.848

	≥ 24
	Ref
	1.06 (0.75, 1.49)
	1.23 (0.88, 1.72)
	1.45 (1.02, 2.04)
	1.53 (1.04, 2.25)
	0.017
	

	Hypertension 
	
	
	
	
	
	
	

	No
	Ref
	1.17 (0.85, 1.62)
	1.17 (0.84, 1.62)
	1.48 (1.06, 2.06)
	1.76 (1.22, 2.52)
	< 0.001
	0.598

	Yes
	Ref
	1.10 (0.76, 1.60)
	1.37 (0.95, 1.97)
	1.09 (0.74, 1.6)
	1.30 (0.85, 1.98)
	0.361
	

	Diabetes 
	
	
	
	
	
	
	

	No
	Ref
	1.01 (0.78, 1.32)
	1.20 (0.93, 1.56)
	1.27 (0.97, 1.66)
	1.53 (1.14, 2.05)
	0.001
	0.131

	Yes
	Ref
	2.12 (1.11, 4.03)
	1.88 (0.95, 3.74)
	1.75 (0.88, 3.49)
	1.87 (0.83, 4.21)
	0.452
	

	CKD
	
	
	
	
	
	
	

	No
	Ref
	1.17 (0.88, 1.55)
	1.30 (0.98, 1.72)
	1.36 (1.02, 1.82)
	1.55 (1.13, 2.13)
	0.008
	0.931

	Yes
	Ref
	1.04 (0.64, 1.69)
	1.28 (0.79, 2.07)
	1.22 (0.73, 2.03)
	1.65 (0.94, 2.91)
	0.079
	


Abbreviation: BMI, body mass index; CKD, chronic kidney disease.
a P for trend values were calculated by modeling the median of each quintile-defined category as a continuous variable in the model. 

b P for interaction values were calculated using the likelihood-ratio test. 

Model adjusted, if not stratified, age, gender, ethnicity, marital status, education and activity level, smoking status, drinking status, tea status, sleep duration and body mass index, triglyceride, total cholesterol, high-density lipoprotein cholesterol, hypertension, diabetes, chronic kidney disease and cardiovascular disease, daily energy, protein, fat, cholesterol, diet-fiber intake.

Table S4. Odds ratios (OR) and 95% confidence intervals (CI)for hyperuricemia associated with quintiles of dietary calcium intake after excluding participants who might be taking medications which may affect serum uric acid concentration. 
	Dietary calcium intake (mg/day)
	Case/N
	OR (95% CI)

	
	
	Model 1
	Model 2
	Model 3
	Model 4

	Q1 (≤ 245.06)
	76/968
	Ref
	Ref
	Ref
	Ref

	Q2 (245.07, 315.00)
	86/969
	1.06 (0.77, 1.47)
	1.08 (0.77, 1.50)
	1.24 (0.87, 1.79)
	1.23 (0.85, 1.77)

	Q3 (315.01, 396.20)
	107/969
	1.27 (0.93, 1.74)
	1.26 (0.92, 1.74)
	1.44 (1.01, 2.04)
	1.37 (0.96, 1.97)

	Q4 (396.21, 530.50)
	119/970
	1.40 (1.03, 1.90)
	1.39 (1.01, 1.90)
	1.55 (1.09, 2.21)
	1.46 (1.01, 2.11)

	Q5 (> 530.50)
	147/966
	1.76 (1.30, 2.37)
	1.67 (1.23, 2.27)
	1.88 (1.34, 2.64)
	1.74 (1.17, 2.59)

	P a for trend
	
	< 0.001
	< 0.001
	< 0.001
	0.007


a Tests for trend were conducted by modeling the median of each quintile-defined category as a continuous variable in Logistic regression models.

Model 1, adjusted for age, gender, ethnicity. 

Model 2, further adjusted for marital status, education and activity level, smoking status, drinking status, tea status, sleep duration and body mass index based on model 1. 
Model 3, further adjusted for triglyceride, total cholesterol, high-density lipoprotein cholesterol, hypertension, diabetes, chronic kidney disease and cardiovascular disease based on model 2.
Model 4, further adjusted for daily energy, protein, fat, cholesterol, diet-fiber intake based on model 3.
Table S5. Odds ratios (OR) and 95% confidence intervals (CI)for hyperuricemia associated with quintiles of cumulative average dietary calcium intake. 
	Dietary calcium intake (mg/day)
	Case/N
	OR (95% CI)

	
	
	Model 1
	Model 2
	Model 3
	Model 4

	Q1 (≤ 280.90)
	125/951
	Ref
	Ref
	Ref
	Ref

	Q2 (280.91, 345.36)
	136/951
	1.11 (0.85, 1.44)
	1.10 (0.84, 1.45)
	1.19 (0.88, 1.60)
	1.19 (0.88, 1.61)

	Q3 (345.37, 411.06)
	145/950
	1.12 (0.90, 1.52)
	1.16 (0.89, 1.52)
	1.16 (0.86, 1.57)
	1.15 (0.84, 1.56)

	Q4 (411.07, 516.26)
	156/951
	1.25 (0.96, 1.62)
	1.23 (0.93, 1.61)
	1.24 (0.92, 1.67)
	1.24 (0.90, 1.71)

	Q5 (> 516.26)
	184/950
	1.47 (1.14, 1.89)
	1.40 (1.07, 1.82)
	1.54 (1.15, 2.06)
	1.60 (1.12, 2.26)

	P a for trend
	
	0.002
	0.001
	0.003
	0.010


a Tests for trend were conducted by modeling the median of each quintile-defined category as a continuous variable in Logistic regression models.

Model 1, adjusted for age, gender, ethnicity. 

Model 2, further adjusted for marital status, education and activity level, smoking status, drinking status, tea status, sleep duration and body mass index based on model 1. 
Model 3, further adjusted for triglyceride, total cholesterol, high-density lipoprotein cholesterol, hypertension, diabetes, chronic kidney disease and cardiovascular disease based on model 2.
Model 4, further adjusted for daily energy, protein, fat, cholesterol, diet-fiber intake based on model 3.

Table S6. Odds ratios (OR) and 95% confidence intervals (CI)for hyperuricemia associated with quintiles of dietary calcium intake when further adjusted for other nutrients.
	Dietary calcium intake (mg/day)
	Case/N
	OR (95% CI)

	
	
	Model 1
	Model 2
	Model 3

	Q1 (≤ 240.03)
	190/1521
	Ref
	Ref
	Ref

	Q2 (240.04, 314.62)
	201/1522
	1.12 (0.88, 1.42)
	1.13 (0.88, 1.44)
	1.14 (0.90, 1.47)

	Q3 (314.63, 396.64)
	238/1521
	1.25 (0.98, 1.60)
	1.25 (0.98, 1.59)
	1.29 (1.00, 1.65)

	Q4 (396.65, 536.97)
	257/1522
	1.28 (0.99, 1.65)
	1.28 (0.99, 1.66)
	1.34 (1.02, 1.75)

	Q5 (> 536.97)
	306/1520
	1.51 (1.13, 2.02)
	1.48 (1.11, 2.00)
	1.60 (1.16, 2.20)

	P a for trend
	
	0.006
	0.009
	0.005


a P for trend were conducted by modeling the median of each quintile-defined category as a continuous variable in logistic regression models.
Model 1, adjusted for age, gender, ethnicity marital status, education and activity level, smoking status, drinking status, tea status, sleep duration and body mass index, triglyceride, total cholesterol, high-density lipoprotein cholesterol, hypertension, diabetes, chronic kidney disease and cardiovascular disease, daily energy, protein, fat, cholesterol, diet-fibre, phosphorus, zinc, magnesium intake. 

Model 2, further adjusted for daily iron, selenium, copper, manganese intake based on model 1. 
Model 3, further adjusted for vitamin A, carotene, thiamin, riboflavin, niacin, vitamin C, vitamin E, potassium, sodium based on model 2.
Table S7. Odds ratios (OR) and 95% confidence intervals (CI)for hyperuricemia associated with quintiles of dietary calcium intake after excluding participants with bone fracture. 
	Dietary calcium intake (mg/day)
	Case/N
	OR (95% CI)

	
	
	Model 1
	Model 2
	Model 3
	Model 4

	Q1 (≤238.82)
	183/1444
	Ref
	Ref
	Ref
	Ref

	Q2 (238.83, 312.44)
	181/1443
	0.98 (0.78, 1.22)
	0.99 (0.78, 1.24)
	1.08 (0.84, 1.38)
	1.06 (0.82, 1.36)

	Q3 (312.45, 393.17)
	227/1444
	1.23 (0.99. 1.52)
	1.20 (0.97, 1.50)
	1.28 (1.01, 1.63)
	1.22 (0.95, 1.56)

	Q4 (393.18, 532.50)
	239/1443
	1.31 (1.06, 1.62)
	1.29 (1.04, 1.61)
	1.36 (1.07, 1.73)
	1.26 (0.98, 1.63)

	Q5 (> 532.50)
	293/1443
	1.65 (1.34, 2.02)
	1.58 (1.28, 1.96)
	1.72 (1.36, 2.18)
	1.54 (1.16, 2.03)

	P a for trend
	
	< 0.001
	< 0.001
	< 0.001
	0.001


a Tests for trend were conducted by modeling the median of each quintile-defined category as a continuous variable in Logistic regression models.

Model 1, adjusted for age, gender, ethnicity. 

Model 2, further adjusted for marital status, education and activity level, smoking status, drinking status, tea status, sleep duration and body mass index based on model 1. 
Model 3, further adjusted for triglyceride, total cholesterol, high-density lipoprotein cholesterol, hypertension, diabetes, chronic kidney disease and cardiovascular disease based on model 2.
Model 4, further adjusted for daily energy, protein, fat, cholesterol, diet-fiber intake based on model 3.

Table S8. Odds ratios (OR) and 95% confidence intervals (CI)for hyperuricemia associated with quintiles of dietary calcium intake estimated in 2004.
	Dietary calcium intake (mg/day)
	Case/N
	OR (95% CI)

	
	
	Model 1
	Model 2
	Model 3
	Model 4

	Dietary calcium intake in 2004

	Q1 (≤ 233.23)
	140/1054
	Ref
	Ref
	Ref
	Ref

	Q2 (233.24, 316.51)
	172/1054
	1.26 (0.99, 1.61)
	1.24 (0.97, 1.60)
	1.38 (1.05, 1.82)
	1.39 (1.05, 1.84)

	Q3 (316.52, 408.28)
	169/1054
	1.21 (0.95, 1.55)
	1.16 (0.91, 1.50)
	1.21 (0.91, 1.60)
	1.24 (0.93, 1.65)

	Q4 (408.29, 544.12)
	147/1054
	1.04 (0.81, 1.34)
	1.04 (0.80, 1.35)
	1.08 (0.81, 1.43)
	1.12 (0.83, 1.52)

	Q5 (> 544.12)
	198/1054
	1.39 (1.01, 1.77)
	1.38 (1.08, 1.77)
	1.58 (1.20, 2.07)
	1.74 (1.26, 2.42)

	P a for trend
	
	0..047
	0.054
	0.013
	0.008


a Tests for trend were conducted by modeling the median of each quintile-defined category as a continuous variable in Logistic regression models.

Model 1, adjusted for age, gender, ethnicity. 

Model 2, further adjusted for marital status, education and activity level, smoking status, drinking status, tea status, sleep duration and body mass index based on model 1. 
Model 3, further adjusted for triglyceride, total cholesterol, high-density lipoprotein cholesterol, hypertension, diabetes, chronic kidney disease and cardiovascular disease based on model 2.
Model 4, further adjusted for daily energy, protein, fat, cholesterol, diet-fiber intake based on model 3.

Table S9. Correlation analysis of dietary calcium and dietary zinc
	
	Dietary calcium (mg/day)

	
	r
	P

	Dietary zinc (mg/day) a
	0.61
	< 0.001

	Dietary zinc (mg/day) b
	0.22
	< 0.001


a: adjust non-variables

b: adjusted for age, ethnicity, marital status, education and activity level, smoking status, drinking status, tea status, sleep duration and body mass index, triglyceride, total cholesterol, high-density lipoprotein cholesterol, hypertension, diabetes, chronic kidney disease and cardiovascular disease, hyperuricemia, daily energy, protein, fat, cholesterol, diet-fiber intake.
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Figure S1. Sampling process of China Health and Nutrition Survey (CHNS)
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Figure S2. Data extraction process
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Figure S3. The normality of continuous variables was tested by Q-Q plot and Kolmogorov-Smirnov test

