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[bookmark: _Toc5584]Supplement 1 Single component analysis method
Using a single-component analysis approach, we evaluated the contribution of each component in the DASH dietary pattern score to the risk of impaired bone health. Each time, one component was subtracted from the total score, and the association between the reduced total score (a 25% increment in the score range) and the risk of impaired bone health was estimated by adjusting for the same confounding factors as in the primary analysis, along with the corresponding subtracted component. The relative importance of the specific component was then calculated based on the reduction in the apparent effect between the original total score and the reduced total score. Since the score range is typically shortened after subtracting one component, the logistic regression estimate coefficient for DASH was multiplied by 25/29[1].
Calculation Method of Apparent Effect：

Apparent effect(%)=
Acknowledgements
[bookmark: _Toc8712][1]  Xiao X, Qin Z, Lv X, et al. Dietary patterns and cardiometabolic risks in diverse less-developed ethnic minority regions: results from the China Multi-Ethnic Cohort (CMEC) Study. Lancet Reg Health West Pac 2021;15:100252. doi: 10.1016/j.lanwpc.2021.100252
[bookmark: _Toc9478]Supplement 2 Posterior dietary pattern
To identify the major posterior dietary patterns, we employed Principal Component Factor Analysis (PCFA) with varimax rotation. The number of major dietary patterns was determined by comprehensively considering the scree plot, eigenvalues, interpretability, and explained variance. We examined the suitability of variables to determine whether there was a correlation among dietary data. The results of the KMO test showed a KMO value of 0.627, and the Bartlett's test of sphericity yielded a χ² of 37585.107 (P < 0.001), indicating a strong correlation among various dietary categories, which is suitable for factor analysis.
 Based on the aforementioned suitability test results, we further extracted three major dietary patterns through factor analysis.  It was found that these three dietary patterns could achieve optimal differentiation among different bone quality statuses, indicating that they have good interpretability.
[bookmark: _Toc13642][image: ]Figure S1. Scree plot of the principal component factor analysis
Supplement 3 Detailed table of covariate grouping and assignment
Table S1. Variable assignment situation table
	Covariates
	Grouping and assignment

	Menstrual status
	1=Premenopause; 2=Perimenopause; 3=Postmenopause

	Region
	1=Yunnan-Guizhou Plateau; 2=Sichuan Basin; 3=Qinghai-Tibet Plateau

	Ethnicity
	0=Han; 1=Ethnic minorities

	Annual family income
	1=0~; 2=20,000~; 3=100,000~

	Occupation
	1=Workers and peasants; 2=Non-workers and non-peasants; 3=Retired/unemployed

	Marital status
	1=Married/cohabiting; 2=Separated/divorced; 3=Widowed; 4=Unmarried

	Educational attainment
	1=Primary school or below; 2=Junior high school or senior high school; 3=College degree or above

	Smoking status
	0=Non-smoker; 1=Smoker

	Drinking status
	1=Almost never/never; 2=Occasionally; 3=Frequently

	Bone quality
	0=Normal; 1=Normal; 

	Tea drinking status
	0=No; 1=Yes

	Vitamin D usage status
	0=No; 1=Yes

	Calcium supplement usage status
	0=No; 1=Yes

	Whether (one) has taken contraceptive pills
	0=No; 1=Yes


[bookmark: _Toc18486]Supplement 4 Confounding factor control
Univariate analysis was conducted to examine the differences between each variable and bone quality status. The results showed that there were statistically significant differences in age, region, ethnicity, annual family income, occupation, marital status, educational attainment, smoking status, alcohol consumption status, tea drinking status, Vitamin D usage status, calcium supplement usage status, contraceptive use status, BMI, and physical activity level (P < 0.05). Therefore, these factors were included as confounding factors in the model for adjustment. Model 1 adjusted for age, menopausal status, BMI, physical activity level, and all dietary patterns except the DASH red meat positive scoring diet. Model 2 further adjusted for ethnicity, region, marital status, educational status, occupational status, and annual family income based on Model 1. Model 3 adjusted for alcohol consumption status, tea drinking status, contraceptive use status, and calcium intake status based on Model 2.
Table S2. Bone quality among different demographic characteristics
	Characteristics
	Normal bone condition
	 Bone damage
	2/t
	P

	Age M(P25, P75)
	47(40, 53)
	56(48, 65)
	-75.19#
	＜0.001a

	Region N(%)
	
	
	190.17
	＜0.001a

	Yunnan-Guizhou Plateau
	13 355(74.3)
	5 110(27.7)
	
	

	Sichuan Basin
	10 891(66.2)
	5 552(33.8)
	
	

	Qinghai-Tibet Plateau
	1 072(77.1)
	318(22.9)
	
	

	Ethnicity N(%)
	
	
	43.11
	＜0.001a

	Han
	13 500(68.3)
	6 265(31.7)
	
	

	Ethnic minorities
	11 818(71.5)
	4 715(28.5)
	
	

	Annual family income N(%)
	
	
	86.48
	＜0.001a

	0~
	9 118(66.9)
	4 514(33.1)
	
	

	20000~
	13 049(71.3)
	5 257(28.7)
	
	

	100000~
	3 151(72.3)
	1 209(27.7)
	
	

	Occupation N(%)
	
	
	412.60
	＜0.001a

	Workers and peasants
	11 280(73.0)
	4 179(27.0)
	
	

	Non-workers and non-peasants
	11 808(69.9)
	5 074(30.1)
	
	

	Retired/unemployed
	2 230(56.4)
	1 727(43.6)
	
	

	Marital status N(%)
	
	
	846.18
	＜0.001a

	Married/cohabiting
	22 917(71.9)
	8 977(28.1)
	
	

	Separated/divorced
	939(67.5)
	453(32.5)
	
	

	Widowed
	1 223(45.3)
	1 479(54.7)
	
	

	Unmarried
	239(77.1)
	71(22.9)
	
	

	Educational attainment N(%)
	
	
	248.26
	＜0.001a

	Primary school or below
	13 642(66.6)
	6 827(33.4)
	
	

	Junior high school or senior high school
	8 714(72.6)
	3 295(27.4)
	
	

	College degree or above
	2 962(77.5)
	858(22.5)
	
	

	Smoking status N(%)
	 
	
	0.05
	0.826

	Non-smoker
	24 988(69.7)
	10 840(30.3)
	
	

	Smoker
	330(70.2)
	140(29.9)
	
	

	Drinking status N(%)
	
	
	68.51
	＜0.001a

	Almost never/never
	17 694(68.5)
	8 134(31.5)
	
	

	Occasionally
	6 438(73.2)
	2 363(26.8)
	
	

	Frequently
	1 186(71.1)
	483(28.9)
	
	

	Tea drinking status N(%)
	
	
	71.00
	＜0.001a

	Yes
	5 569(73.7)
	1 986 (26.3)
	
	

	No
	19 749(68.7)
	8 994(31.3)
	
	

	Vitamin D usage status N(%)
	
	
	0.02
	0.894

	Yes
	534(69.5)
	234(30.5)
	
	

	No
	24 784(69.8)
	10 746(30.2)
	
	

	Calcium supplement usage status N(%)
	
	
	80.75
	＜0.001a

	Yes
	3 363(64.5)
	1 854(35.5)
	
	

	No
	21 955(70.6)
	9 126(29.4)
	
	

	Whether (one) has taken contraceptive pills N(%)
	
	
	154.32
	＜0.001a

	Yes
	4 491(76.6)
	1 374(23.4)
	
	

	No
	20 827(68.4)
	9 606(31.6)
	
	

	BMI status M(P25, P75)
	23.62(21.52, 25.92)
	23.38(21.18, 25.82)
	4.73#
	＜0.001a

	Physical activity level M(P25, P75)
	25.80(14.67, 40.20)
	19.11(10.00, 33.59)
	26.82#
	＜0.001a


Note: # t-test; a The difference is statistically significant. 
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[bookmark: _Toc25613]5.1 Dietary status of the total female population
Based on the Recommended Nutrient Intake (RNI) for each food category in the dietary pagoda, the results showed that the daily intake of various dietary categories among the total female population was extremely poor. Among the nine food categories, the intake of salt and vegetables was relatively better, with 41.29% and 39.83% of the population having adequate intake, respectively. In contrast, the intake of oil, soybeans, and dairy products was unsatisfactory, with only 7.34%, 5.36%, and 0.50% of the population having adequate intake, respectively. Through stepwise screening of the adequacy of each dietary component, it was found that 0% of the female population met the standards for all dietary components. When cumulative to the third category (animal-derived foods), the proportion of the population with cumulative adequate intake had dropped to less than 5%.
[image: ]Figure S2. Cumulative qualification status of dietary categories among the total population in combination chart
[bookmark: _Toc13030]5.2 Intermediate results of weight calculation using the entropy weight method
The weight calculation results of the entropy weight method show that the weight of cereals is 15.499%, tubers is 7.840%, vegetables is 7.780%, fruits is 7.751%, animal-based foods is 8.125%, soybeans and nuts is 8.818%, dairy and its products is 20.902%, oil is 8.342%, and salt is 14.942%. Among these, the indicator with the highest weight is milk and dairy products (20.902%), while the lowest is fruits (7.751%).

Table S3. Evaluation weights of each food category based on the entropy weight method
	Entropy weight method

	Item
	Information Entropy (e)
	Information Utility (d)
	Weight (%)

	Cereals
	0.26916430
	0.73083570
	0.15498721

	Tubers
	0.63028887
	0.36971113
	0.07840407

	Vegetables
	0.63313597
	0.36686403
	0.07780029

	Fruits
	0.63452259
	0.36547741
	0.07750624

	Animal-based foods
	0.61686921
	0.38313079
	0.08124996

	Soybeans and nuts
	0.58417013
	0.41582987
	0.08818440

	Dairy and its product
	0.01435647
	0.98564353
	0.20902392

	Oil
	0.60663569
	0.39336431
	0.08342017

	Salt
	0.29539859
	0.70460141
	0.14942374


[bookmark: _Toc15753]5.3 Dietary intake of women in different menstrual cycle states
Based on the adequacy of food categories across the different groups in the Dietary Pagoda, premenopausal women showed the highest adequacy rates in five categories: cereals (16.1%), animal-based foods (29.2%), soybeans and nuts (5.6%), oils (7.0%), and salt (44.5%). Perimenopausal women had the highest adequacy rates in three categories: vegetables (40.8%), fruits (28.6%), and milk and dairy products (0.7%). In contrast, postmenopausal women achieved the highest adequacy rate only in tubers (17.9%).
Table S4. Food category sufficiency based on dietary pagoda among different groups
	Food Category
	Daily Recommended Intake (g)
	Total Population
	Premenopause
	Perimenopause
	Postmenopause
	H
	P

	Cereals
	200-300
	5,455
(15.0)
	2,956
(16.1)
	352
(14.1)
	2,147
(13.9)
	36.171
	<0.001a

	Tubers
	50-100
	6,293
(17.3)
	3,076
(16.8)
	441
(17.7)
	2,776
(17.9)
	7.521
	0.023a

	Vegetables
	300-500
	14,459
(39.8)
	7,145
(39.0)
	1,020
(40.8)
	6,294
(40.6)
	10.148
	0.006a

	Fruits
	200-350
	9,292
(25.6)
	5,214
(28.5)
	713
(28.6)
	3,365
(21.7)
	213.445
	<0.001a

	Animal-based foods
	120-200
	9,758
(26.9)
	5,344
(29.2)
	687
(27.5)
	3,727
(24.1)
	112.901
	<0.001a

	Soybeans and nuts
	25-35
	1,946
(5.4)
	1,018
(5.6)
	121
(4.8)
	807
(5.2)
	3.441
	0.179

	Dairy and its product
	300-500
	181
(0.5)
	90
(0.5)
	17
(0.7)
	74
(0.5)
	1.826
	0.401

	Oil
	25-30
	2,464
(6.8)
	1,286
(7.0)
	150
(6.0)
	1028
(6.6)
	4.584
	0.101

	Salt
	<5
	14,988
(41.3)
	8,154
(44.5)
	964
(38.6)
	5,870
(37.9)
	160.821
	<0.001a


Note: a The difference is statistically significant. 
[bookmark: _Toc20678]5.4 Entropy weight TOPSIS comprehensive score results
Based on the calculation results of the TOPSIS evaluation method, the premenopausal group had a smaller positive ideal solution distance (D+) and a larger distance to the negative ideal solution (D-), indicating that its performance is closer to the positive ideal state and farther from the negative ideal state.Therefore, its comprehensive score index was the highest, reaching 0.534212401, ranking first. This result reflects the overall advantages of the premenopausal group in the evaluation indicators and a high level of comprehensive evaluation.The perimenopausal group had both a positive ideal solution distance and a negative ideal solution distance smaller than those of the premenopausal group, with its comprehensive score index ranking second at 0.521225469, slightly lower than that of the premenopausal group. This result indicates that although the performance of the perimenopausal group in the evaluation indicators was not as good as that of the premenopausal group, it still had certain advantages.The postmenopausal group had the largest positive ideal solution distance and the smallest negative ideal solution distance, indicating that its performance was far from the positive ideal state and close to the negative ideal state. Therefore, its comprehensive score index was the lowest, at 0.276042105, ranking third. This result reveals the obvious disadvantages of the postmenopausal group in the evaluation indicators, which require attention and improvement.
Table S5. Comparison of dietary quality among women in different menstrual stages based on the TOPSIS method
	Index
	Distance to Positive Ideal Solution (D+)
	Distance to Negative Ideal Solution（D-）
	Comprehensive Score Index
	Ranking

	Premenopause
	0.23641562
	0.271145376
	0.534212401
	1

	Perimenopause
	0.23101237
	0.251495269
	0.521225469
	2

	Postmenopause
	0.32523920
	0.124012341
	0.276042105
	3
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6.1 Extract posterior dietary patterns
To ensure that these dietary patterns are discrete and mutually independent, we performed a varimax orthogonal rotation on the initial factor loading matrix. Dietary components with a factor loading ≥ 0.3 are considered the main contributors to the common factors. Among them, common factor 1 is dominated by eggs and their products, aquatic products, poultry and their products, fresh fruits, dairy products, etc., and is named "Dietary Pattern 1"; common factor 2 is dominated by coarse grains, tea, wheat products, tubers, etc., and is named "Dietary Pattern 2"; common factor 3 is dominated by animal oil, pickled vegetables, rice, soy products, etc., and is named "Dietary Pattern 3".
[image: ]
Figure S3. Composition of the three dietary patterns

6.2 Dietary scores of people with different characteristics
Table S6. Dietary Scoring Status of Populations with Different Characteristics
	Characteristics
	DASH dietary pattern
	DASH-adjusted red meat pattern
	Dietary pattern 1
	Dietary pattern 2
	Dietary pattern 3

	Region
	
	
	
	
	

	Yunnan-Guizhou Plateau
	16.440 ± 3.419
	16.637 ± 3.431
	-0.599(-1.236, 0.184)
	-0.551(-1.011, 0.108)
	0.437(-0.213, 1.259)

	Sichuan Basin
	18.262 ± 3.563a
	18.690 ± 3.676a
	0.352(-0.502, 1.318)a
	-0.149(-0.618, 0.590)a
	-0.729(-1.326, -0.729)a

	Qinghai-Tibet Plateau
	17.281 ± 2.871a+
	16.840 ± 3.318a+
	-0.783(-1.402, 0.134)a+
	2.381(1.145, 3.851)a+
	-0.617(-1.024, 0.093)a+

	F/H
	1202.531
	1492.814
	4445.783
	4883.844
	10104.840

	P
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Ethnicity
	
	
	
	
	

	Han
	18.311 ± 3.463
	18.396 ± 3.673
	0.282(-0.526, 1.236)
	-0.189(-0.658, 0.455)
	-0.395(-1.077, 0.518)

	Ethnic minorities
	16.086 ± 3.331
	16.593 ± 3.447
	-0.755(-1.366, 0.033)
	-0.490(-0.993, 0.421)
	0.104(-0.530, 0.894)

	t/Z
	62.045
	47.904
	-75.657
	-25.395
	-38.778

	P
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Occupation
	
	
	
	
	

	Workers and peasants
	16.497 ± 3.411
	16.656 ± 3.443
	-0.624(-1.270, 0.178)
	-0.438(-0.966, 0.359)
	0.370(-0.367, 1.242)

	Non-workers and non-peasants
	17.707 ± 3.537a
	18.095 ± 3.687a
	0.056(-0.767, 1.056)a
	-0.257(-0.734, 0.490)a
	-0.432(-1.022, 0.300)a

	Retired/unemployed
	18.678 ± 3.682a+
	18.945 ± 3.709a+
	0.512(-0.402, 1.483)a+
	-0.111(-0.591, 0.542)a+
	-0.661(-1.294, -0.040)a+

	F/H
	828.034
	973.396
	3230.200
	565.615
	4520.532

	P
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001


Note: a Indicates that the mean score is significantly different from that of the first group; b Indicates that the mean score is significantly different from that of the second group

Table S6. (Continued)
	Characteristics
	DASH dietary pattern
	DASH-adjusted red meat pattern
	Dietary pattern 1
	Dietary pattern 2
	Dietary pattern 3

	Marital status
	
	
	
	
	

	Married/cohabiting
	17.333 ± 3.573
	17.642 ± 3.662
	-0.190(-0.978, 0.794)
	-0.307(-0.813, 0.442)
	-0.138(-0.826, 0.733)

	Separated/divorced
	18.128 ± 3.569a
	18.351 ± 3.713a
	0.269(-0.597, 1.339)a
	-0.188(-0.730, 0.540)
	-0.598(-1.195, 0.181)a

	Widowed
	16.408 ± 3.523a+
	16.339 ± 3.650a+
	-0.651(-1.301, 0.220)a+
	-0.456(-0.974, 0.253)a+
	0.061(-0.657, 0.936)a+

	Unmarried
	17.716 ± 3.267#
	17.961 ± 3.562#
	-0.215(-1.177, 0.819)#
	0.665(-0.185, 2.249)a+#
	-0.784(-1.323, -0.150)a+#

	F/H
	83.677
	128.062
	473.318
	278.409
	375.065

	P
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Educational attainment
	
	
	
	
	

	Primary school or below
	16.342 ± 3.379
	16.497 ± 3.379
	-0.641(-1.282, 0.175)
	-0.374(-0.937, 0.511)
	0.198(-0.506, 1.068)

	Junior high school or senior high school
	18.279 ± 3.476a
	18.672 ± 3.551a
	0.300(-0.506, 1.279)a
	-0.265(-0.706, 0.380)a
	-0.441(-1.032, 0.315)a

	College degree or above
	19.332 ± 3.242a+
	19.904 ± 3.216a+
	0.691(-1.204, 1.605)a+
	-0.217(-0.618, 0.398)a+
	-0.916(-1.467, -0.351)a+

	F/H
	1994.897
	2470.044
	5675.456
	196.233
	4488.419

	P
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Annual family income
	
	
	
	
	

	0~
	16.336 ± 3.509
	16.552 ± 3.581
	-0.651(-1.317, 0.237)
	-0.423(-0.962, 0.429)
	0.140(-0.556, 1.017)

	20000~
	17.622 ± 3.485a
	17.910 ± 3.589a
	-0.073(-0.844, 0.902)a
	-0.269(-0.761, 0.449)a
	-0.214(-0.890, 0.639)a

	100000~
	18.940 ± 3.337a+
	19.366 ± 3.417a+
	0.597(-0.225, 1.556)a+
	-0.172(-0.624, 0.461)a+
	-0.702(-1.282, -0.036)a+

	F/H
	1087.338
	1191.313
	3202.283
	301.291
	1951.184

	P
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001


Note: a Indicates that the mean score is significantly different from that of the first group; b Indicates that the mean score is significantly different from that of the second group

Table S6. (Continued)
	Characteristics
	DASH dietary pattern
	DASH-adjusted red meat pattern
	Dietary pattern 1
	Dietary pattern 2
	Dietary pattern 3

	Drinking status
	
	
	
	
	

	Almost never/never
	17.179 ± 3.536
	17.339 ± 3.661
	-0.311(-1.069, 0.639)
	-0.288(-0.827, 0.521)
	-0.063(-0.785, 0.819)

	Occasionally
	17.736 ± 3.649a
	18.283 ± 3.644a
	0.091(-0.782, 1.097)a
	-0.345(-0.794, 0.291)a
	-0.402(-0.987, 0.354)a

	Frequently
	16.817 ± 3.664a,b 
	17.488 ± 3.752b
	-0.093(-0.940, 0.967)a,b
	-0.400(-0.885, 0.244)a,b
	0.079(-0.626, 1.073)a,b

	F/H
	95.557
	218.652
	519.842
	42.244
	555.832

	P
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Tea drinking status
	
	
	
	
	

	No
	17.147 ± 3.610
	17.445 ± 3.701
	-0.196(-0.975, 0.780)
	-0.468(-0.912, 0.107)
	-0.102(-0.765, 0.731)

	Yes
	17.872 ± 3.401
	18.068 ± 3.569
	-0.258(-1.098, 0.793)
	0.692(-0.104, 1.942)
	-0.358(-1.093, 0.687)

	t/Z
	-15.714
	-13.116
	-4.595
	-77.516
	-13.912

	P
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Whether (one) has taken contraceptive pills
	
	
	
	
	

	No
	17.161 ± 3.571
	17.380 ± 3.664
	-0.287(-1.058, 0.677)
	-0.310(-0.837, 0.474)
	-0.069(-0.775, 0.804)

	Yes
	18.007 ± 3.538
	18.585 ± 3.612
	0.218(-0.617, 1.209)
	-0.306(-0.732, 0.310)
	-0.511(-1.099, 0.232)

	t/Z
	-16.640
	-23.110
	-25.134
	-1.382
	-25.410

	P
	<0.001
	<0.001
	<0.001
	0.167
	<0.001


Note: a Indicates that the mean score is significantly different from that of the first group; b Indicates that the mean score is significantly different from that of the second group




Table S6. (Continued)
	Characteristics
	DASH dietary pattern
	DASH-adjusted red meat pattern
	Dietary pattern 1
	Dietary pattern 2
	Dietary pattern 3

	Smoking status
	
	
	
	
	

	Non-smoker
	17.289 ± 3.580
	17.565 ± 3.681
	-0.214(-1.000, 0.774)
	-0.313(-0.823, 0.437)
	-0.139(-0.830, 0.731)

	Smoker
	17.985 ± 3.435
	18.351 ± 3.694
	0.287(-0.615, 1.314)
	0.010(-0.584, 0.978)
	-0.779(-1.301, -0.079)

	t/Z
	-4.193
	-4.602
	-7.126
	-7.061
	-11.284

	P
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Vitamin D usage status
	
	
	
	
	

	No
	17.257 ± 3.571
	17.532 ± 3.675
	-0.227(-1.008, 0.754)
	-0.314(-0.825, 0.442)
	-0.138(-0.826, 0.736)

	Yes
	19.169 ± 3.445
	19.568 ± 3.487
	0.711(-0.175, 1.653)
	-0.116(-0.570, 0.559)
	-0.693(-1.311, 0.195)

	t/Z
	-14.691
	-15.207
	-17.017
	-5.756
	-11.845

	P
	<0.001
	<0.001
	<0.001
	0.078
	<0.001

	Calcium supplement usage status
	
	
	
	
	

	No
	17.119 ± 3.548
	17.416 ± 3.659
	-0.277(-1.050, 0.692)
	-0.331(-0.839, -0.331)
	-0.134(-0.847, 0.735)

	Yes
	18.363 ± 3.577
	18.520 ± 3.680
	0.210(-0.664, 1.210)
	-0.189(-0.691, 0.481)
	-0.241(-0.948, 0.664)

	t/Z
	-23.419
	-20.140
	-22.766
	-7.710
	-5.761

	P
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001


Note: a Indicates that the mean score is significantly different from that of the first group; b Indicates that the mean score is significantly different from that of the second group

[bookmark: _Toc27656]6.3 Logistic regression analysis of dietary pattern score and bone status
Table S7. Logistic regression analysis of "DASH dietary pattern" score and bone quality
	Dietary pattern
	Model 1
	
	Model 2
	
	Model 3

	
	OR(95%CI)
	P
	
	OR(95%CI)
	P
	
	OR(95%CI)
	P

	DASH dietary pattern
	0.983(0.974, 0.992)
	<0.001a
	
	0.990(0.982, 0.999)
	0.030a
	
	0.991(0.982, 1.000)
	0.025a

	Quintile
	
	0.005
	
	
	0.087
	
	
	0.097

	Q1
	1.000
	
	
	1.000
	
	
	1.000
	

	Q2
	0.991(0.917, 1.070)
	0.811
	
	1.022(0.945, 1.104)
	0.589
	
	1.019(0.943, 1.102)
	0.631

	Q3
	0.909(0.841, 0.983)
	0.017
	
	0.950(0.878, 1.028)
	0.204
	
	0.950(0.877, 1.028)
	0.202

	Q4
	0.938(0.862, 1.020)
	0.135
	
	0.996(0.916, 1.084)
	0.933
	
	0.992(0.911, 1.080)
	0.851

	Q5
	0.853(0.777, 0.937)
	<0.001a
	
	0.912(0.831, 1.001)
	0.053
	
	0.910(0.828, 1.000)
	0.050a

	Pfor trend
	
	<0.001a
	
	
	0.071
	
	
	0.064


Note: a The difference is statistically significant. The steps for including variables in the four dietary pattern adjustment models are consistent. To avoid collinearity, "DASH dietary pattern" and "DASH-adjusted red meat pattern" are analyzed separately using logistic regression.
Model 1: Age + menopausal status + BMI + activity equivalent + other dietary patterns (excluding DASH-adjusted red meat pattern).
Model 2: Model 1 + ethnicity + region + marital status + education level + occupation + annual household income.
Model 3: Model 2 + alcohol consumption + tea consumption + contraceptive use + calcium intake.





Table S8. Logistic regression analysis of "DASH-adjusted red meat pattern" score and bone quality
	Dietary pattern
	Model 1
	
	Model 2
	
	Model 3

	
	OR(95%CI)
	P
	
	OR(95%CI)
	P
	
	OR(95%CI)
	P

	DASH-adjusted red meat pattern
	0.989(0.980, 0.998)
	0.020a
	
	0.991(0.982, 1.000)
	0.055
	
	0.990(0.981, 0.999)
	0.035a

	Quintile
	
	0.008a
	
	
	0.015a
	
	
	0.012a

	Q1
	1.000
	
	
	1.000
	
	
	1.000
	

	Q2
	1.016(0.946, 1.091)
	0.668
	
	1.044(0.972, 1.122)
	0.241
	
	1.043(0.971, 1.122)
	0.249

	Q3
	1.013(0.933, 1.100)
	0.752
	
	1.042(0.960, 1.131)
	0.326
	
	1.044(0.961, 1.134)
	0.303

	Q4
	0.927(0.845, 1.018)
	0.112
	
	0.954(0.870, 1.046)
	0.314
	
	0.959(0.874, 1.053)
	0.381

	Q5
	0.868(0.781, 0.964)
	0.008a
	
	0.886(0.799, 0.983)
	0.026a
	
	0.883(0.795, 0.982)
	0.021a

	Pfor trend
	
	0.006a
	
	
	0.010a
	
	
	0.008a


Note: a The difference is statistically significant. The steps for including variables in the four dietary pattern adjustment models are consistent. To avoid collinearity, "DASH dietary pattern" and "DASH-adjusted red meat pattern" are analyzed separately using logistic regression.
Model 1: Age + menopausal status + BMI + activity equivalent + other dietary patterns (excluding DASH-adjusted red meat pattern).
Model 2: Model 1 + ethnicity + region + marital status + education level + occupation + annual household income.
Model 3: Model 2 + alcohol consumption + tea consumption + contraceptive use + calcium intake.






Table S9. Logistic regression analysis of "Dietary pattern 1" score and bone quality
	Dietary pattern
	Model 1
	
	Model 2
	
	Model 3

	
	OR(95%CI)
	P
	
	OR(95%CI)
	P
	
	OR(95%CI)
	P

	Dietary pattern 1
	1.078(1.053, 1.104)
	<0.001a
	
	1.034(1.009, 1.061)
	0.009a
	
	1.026(1.000, 1.052)
	0.053

	Quintile
	
	<0.001a
	
	
	0.002
	
	
	0.107

	Q1
	1.000
	
	
	1.000
	
	
	1.000
	

	Q2
	1.103(1.018, 1.194)
	0.016a
	
	1.091(1.005, 1.183)
	0.037
	
	1.072(0.988, 1.163)
	0.094

	Q3
	1.164(1.071, 1.265)
	<0.001a
	
	1.109(1.017, 1.209)
	0.019
	
	1.084(0.994, 1.183)
	0.069

	Q4
	1.288(1.179, 1.407)
	<0.001a
	
	1.175(1.070, 1.289)
	0.001
	
	1.141(1.038, 1.253)
	0.006a

	Q5
	1.318(1.195, 1.454)
	<0.001a
	
	1.141(1.028, 1.267)
	0.013
	
	1.102(0.991, 1.225)
	0.073

	Pfor trend
	
	<0.001a
	
	
	0.007a
	
	
	0.044a


Note: a The difference is statistically significant. The steps for including variables in the four dietary pattern adjustment models are consistent. To avoid collinearity, "DASH dietary pattern" and "DASH-adjusted red meat pattern" are analyzed separately using logistic regression.
Model 1: Age + menopausal status + BMI + activity equivalent + other dietary patterns (excluding DASH-adjusted red meat pattern).
Model 2: Model 1 + ethnicity + region + marital status + education level + occupation + annual household income.
Model 3: Model 2 + alcohol consumption + tea consumption + contraceptive use + calcium intake.









Table S10. Logistic regression analysis of "Dietary pattern 2" score and bone quality
	Dietary pattern
	Model 1
	
	Model 2
	
	Model 3

	
	OR(95%CI)
	P
	
	OR(95%CI)
	P
	
	OR(95%CI)
	P

	Dietary pattern 2
	1.019(0.998, 1.040)
	0.084
	
	1.013(0.989, 1.037)
	0.305
	
	1.039(1.013, 1.066)
	0.003a

	Quintile
	
	<0.001a
	
	
	0.006a
	
	
	<0.001a

	Q1
	1.000
	
	
	1.000
	
	
	1.000
	

	Q2
	1.130(1.043, 1.224)
	0.003a
	
	1.112(1.026, 1.206)
	0.010a
	
	1.122(1.035, 1.217)
	0.005a

	Q3
	1.204(1.110, 1.306)
	<0.001a
	
	1.169(1.077, 1.270)
	<0.001a
	
	1.196(1.101, 1.300)
	<0.001a

	Q4
	1.130(1.039, 1.228)
	0.004a
	
	1.107(1.017, 1.206)
	0.019a
	
	1.153(1.058, 1.257)
	0.001a

	Q5
	1.132(1.040, 1.232)
	0.004a
	
	1.096(1.002, 1.199)
	0.046a
	
	1.187(1.080, 1.305)
	<0.001a

	Pfor trend
	
	0.019a
	
	
	0.099
	
	
	<0.001a


Note: a The difference is statistically significant. The steps for including variables in the four dietary pattern adjustment models are consistent. To avoid collinearity, "DASH dietary pattern" and "DASH-adjusted red meat pattern" are analyzed separately using logistic regression.
Model 1: Age + menopausal status + BMI + activity equivalent + other dietary patterns (excluding DASH-adjusted red meat pattern).
Model 2: Model 1 + ethnicity + region + marital status + education level + occupation + annual household income.
Model 3: Model 2 + alcohol consumption + tea consumption + contraceptive use + calcium intake.










Table S11. Logistic regression analysis of "Dietary pattern 3" score and bone quality
	Dietary pattern
	Model 1
	
	Model 2
	
	Model 3

	
	OR(95%CI)
	P
	
	OR(95%CI)
	P
	
	OR(95%CI)
	P

	Dietary pattern 3
	0.905(0.886, 0.925)
	<0.001a
	
	1.003(0.979, 1.028)
	0.786
	
	1.004(0.980, 1.029)
	0.734

	Quintile
	
	<0.001a
	
	
	0.004a
	
	
	0.013a

	Q1
	1.000
	
	
	1.000
	
	
	1.000
	

	Q2
	0.958(0.884, 1.037)
	0.287
	
	1.058(0.976, 1.146)
	0.170
	
	1.045(0.964, 1.132)
	0.285

	Q3
	0.953(0.879, 1.033)
	0.239
	
	1.170(1.077, 1.271)
	<0.001a
	
	1.152(1.060, 1.252)
	<0.001a

	Q4
	0.818(0.753, 0.888)
	<0.001a
	
	1.103(1.010, 1.204)
	0.028
	
	1.088(0.996, 1.188)
	0.060

	Q5
	0.711(0.653, 0.773)
	<0.001a
	
	1.059(0.965, 1.162)
	0.229
	
	1.058(0.962, 1.160)
	0.252

	Pfor trend
	
	<0.001a
	
	
	0.297
	
	
	0.322


Note: a The difference is statistically significant. The steps for including variables in the four dietary pattern adjustment models are consistent. To avoid collinearity, "DASH dietary pattern" and "DASH-adjusted red meat pattern" are analyzed separately using logistic regression.
Model 1: Age + menopausal status + BMI + activity equivalent + other dietary patterns (excluding DASH-adjusted red meat pattern).
Model 2: Model 1 + ethnicity + region + marital status + education level + occupation + annual household income.
Model 3: Model 2 + alcohol consumption + tea consumption + contraceptive use + calcium intake.






[bookmark: _Toc11287]Supplement 7 Stratified analysis of dietary pattern scores and bone status before and after menopause
Table S12. Logistic regression analysis of dietary pattern scores and bone status in premenopausal women
	Dietary pattern
	Model 1
	
	Model 2
	
	Model 3

	
	OR(95%CI)
	P
	
	OR(95%CI)
	P
	
	OR(95%CI)
	P

	DASH-adjusted red meat pattern
	0.998(0.984, 1.013)
	0.793
	
	0.999(0.985, 1.014)
	0.944
	
	1.000(0.985, 1.014)
	0.963

	Quintile
	
	0.453
	
	
	0.366
	
	
	0.376

	Q1
	1.000
	
	
	
	
	
	1.000
	

	Q2
	1.051(0.922, 1.197)
	0.456
	
	1.075(0.942, 1.226)
	0.285
	
	1.075(0.941, 1.227)
	0.287

	Q3
	1.071(0.932, 1.231)
	0.334
	
	1.099(0.955, 1.265)
	0.188
	
	1.103(0.956, 1.272)
	0.178

	Q4
	1.027(0.885, 1.192)
	0.726
	
	1.039(0.893, 1.208)
	0.620
	
	1.041(0.893, 1.214)
	0.607

	Q5
	0.955(0.811, 1.125)
	0.583
	
	0.979(0.830, 1.155)
	0.805
	
	0.984(0.831, 1.166)
	0.856

	Pfor trend
	
	0.555
	
	
	0.576
	
	
	0.626

	Dietary pattern 2
	0.987(0.957, 1.019)
	0.417
	
	0.996(0.960, 1.034)
	0.840
	
	1.023(0.983, 1.064)
	0.267

	Quintile
	
	0.019a
	
	
	0.151
	
	
	0.298

	Q1
	1.000
	
	
	1.000
	
	
	1.000
	

	Q2
	1.147(1.003, 1.311)
	0.045a
	
	1.120(0.978, 1.282)
	0.101
	
	1.134(0.990, 1.298)
	0.062

	Q3
	1.157(1.011, 1.324)
	0.034a
	
	1.104(0.964, 1.265)
	0.153
	
	1.134(0.989, 1.301)
	0.071

	Q4
	1.092(0.951, 1.253)
	0.212
	
	1.063(0.924, 1.222)
	0.393
	
	1.110(0.963, 1.279)
	0.150

	Q5
	0.977(0.851, 1.123)
	0.746
	
	0.970(0.836, 1.124)
	0.683
	
	1.050(0.898, 1.227)
	0.544

	Pfor trend
	
	0.269
	
	
	0.395
	
	
	0.764


Note: a The difference is statistically significant. The steps for including variables in the four dietary pattern adjustment models are consistent. To avoid collinearity, "DASH dietary pattern" and "DASH-adjusted red meat pattern" are analyzed separately using logistic regression.
Model 1: Age + menopausal status + BMI + activity equivalent + other dietary patterns (excluding DASH diet).
Model 2: Model 1 + ethnicity + region + marital status + education level + occupation + annual household income.
Model 3: Model 2 + alcohol consumption + tea consumption + contraceptive use + calcium intake.
Table S13. Logistic regression analysis of dietary pattern scores and bone status in postmenopausal women
	Dietary pattern
	Model 1
	
	Model 2
	
	Model 3

	
	OR(95%CI)
	P
	
	OR(95%CI)
	P
	
	OR(95%CI)
	P

	DASH-adjusted red meat pattern
	0.983(0.971, 0.996)
	0.008a
	
	0.986(0.974, 0.999)
	0.029a
	
	0.987(0.975, 1.000)
	0.044a

	Quintile
	
	0.003a
	
	
	0.004a
	
	
	0.007a

	Q1
	1.000
	
	
	1.000
	
	
	1.000
	

	Q2
	1.011(0.921, 1.109)
	0.821
	
	1.029(0.937, 1.129)
	0.548
	
	1.029(0.937, 1.129)
	0.549

	Q3
	0.996(0.892, 1.112)
	0.944
	
	1.014(0.907, 1.133)
	0.809
	
	1.016(0.909, 1.135)
	0.785

	Q4
	0.852(0.750, 0.969)
	0.015a
	
	0.876(0.770, 0.996)
	0.044a
	
	0.883(0.776, 1.005)
	0.060

	Q5
	0.804(0.692, 0.934)
	0.004a
	
	0.818(0.703, 0.952)
	0.009a
	
	0.825(0.706, 0.960)
	0.013a

	Pfor trend
	
	0.001a
	
	
	0.004a
	
	
	0.007a

	Dietary pattern 2
	1.041(1.011, 1.072)
	0.007a
	
	1.029(0.996, 1.063)
	0.084
	
	1.049(1.013, 1.086)
	0.008a

	Quintile
	
	<0.001a
	
	
	0.008a
	
	
	<0.001a

	Q1
	1.000
	
	
	1.000
	
	
	1.000
	

	Q2
	1.111(0.998, 1.236)
	0.055
	
	1.106(0.993, 1.231)
	0.068
	
	1.117(1.002, 1.244)
	0.045a

	Q3
	1.217(1.091, 1.358)
	<0.001a
	
	1.202(1.076, 1.343)
	0.001a
	
	1.227(1.097, 1.372)
	<0.001a

	Q4
	1.144(1.024, 1.277)
	0.017a
	
	1.132(1.011, 1.267)
	0.032a
	
	1.171(1.044, 1.314)
	0.007a

	Q5
	1.256(1.121, 1.407)
	<0.001a
	
	1.214(1.077, 1.368)
	0.002a
	
	1.294(1.141, 1.468)
	<0.001a

	Pfor trend
	
	<0.001a
	
	
	0.003a
	
	
	<0.001a


Note: a The difference is statistically significant. The steps for including variables in the four dietary pattern adjustment models are consistent. To avoid collinearity, "DASH dietary pattern" and "DASH-adjusted red meat pattern" are analyzed separately using logistic regression. 
Model 1: Age + menopausal status + BMI + activity equivalent + other dietary patterns (excluding DASH diet). 
Model 2: Model 1 + ethnicity + region + marital status + education level + occupation + annual household income. 
Model 3: Model 2 + alcohol consumption + tea consumption + contraceptive use + calcium intake

[bookmark: _Toc7845]Supplement 8 Analysis of the contributions of food components in various dietary patterns among the general population
Based on the statistically significant differences observed in the high-adherence Q5 group of the DASH red meat-adjusted model as shown in the results of this study, we compared the highest adherence group with the lowest adherence group and controlled for potential confounding factors to preliminarily infer whether the excluded dietary component is a key contributor to the original protective effect.
Table S14. Sensitivity analysis of the contribution of each component in the DASH-adjusted red Meat pattern in the total population
	Dietary score
	OR (95% CI) 
	P
	Reduction in apparent effect (%) 

	DASH overall
	0.883(0.795 to 0.982)
	0.008a
	0.00

	DASH minus whole grain
	1.059(0.969 to 1.157)
	0.206
	150.43

	DASH minus fruit
	0.915(0.828 to 1.012)
	0.083
	27.35

	DASH minus vegetables
	0.916(0.829 to 1.013)
	0.088
	28.21

	DASH minus legumes
	0.851(0.771 to 0.940)
	0.001a
	-27.35

	DASH minus red & processed meats
	0.899(0.811 to 0.997)
	0.045a
	13.68

	DASH minus dairy products
	0.921(0.848 to 0.999)
	0.046a
	32.48

	DASH minus salt Low-salt group
	0.905(0.818 to 1.000)
	0.051
	18.80


Note: a The difference is statistically significant.
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