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Figure S1. Flowchart of Sample Selection. 
Abbreviations: CNHS, The China National Health Survey.
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Figure S2. Schematic of the study workflow.
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Figure S3. Distribution of the Four Body Shape Clusters in a Sample of 5,174 Participants
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Figure S4. Cluster Stability Assessment Based on 1,000 Bootstrap Iterations Using ARI. A. Distribution and iteration-wise trend of ARI values across 1,000 bootstrap samples for clustering 5,174 participants into four body shape categories based on 3D body measurements. B. Distribution and iteration-wise trend of ARI values across 1,000 bootstrap samples for clustering 144 standardized 3D body measurement variables into five feature groups.


[image: PCA]
Figure S5. PCA of 144 3D Body Measurement Variables. A. Cumulative variance explained by successive principal components. B. Variance explained by each individual principal component. C. Scatter plot of PC1 vs PC2. 
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Figure S6. A Simple Classification Flowchart for Body Shape Clusters. 
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Figure S7. Decision Curve Analysis (DCA) for predicting Metabolic Syndrome. The y-axis represents the net benefit, and the x-axis displays the threshold probability. The red curve represents the Full Model (Base Model + Body Shape Clusters), while the blue curve represents the Base Model (covariates only). The gray dashed line represents the strategy of assuming all participants have MetS ("Treat All"), and the black horizontal line represents the strategy of assuming no participants have MetS ("Treat None").
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Figure S8. Prevalence of Metabolic Syndrome by Different Diagnostic Criteria



	Table S1. Summary of 144 3D Body Measurement Indicators for 5,174 Participants

	3D Body Measurement Metrics
	Mean
	SD
	Unit
	Definition

	Head Height
	22.86 
	1.41 
	cm
	Vertical height from the vertex (top of head) to the lowest point of the chin

	Head-Shoulder Distance
	31.17 
	1.77 
	cm
	Linear distance from the vertex to the acromion (shoulder tip)

	Neck Height
	141.50 
	7.83 
	cm
	Vertical height from the spinous process of the seventh cervical vertebra (C7) to the ground

	Neck-Shoulder Distance
	8.31 
	1.18 
	cm
	Linear distance from the spinous process of C7 to the acromion

	Neck-Shoulder Angle
	134.13 
	5.39 
	°
	Angle formed between the midline of the neck and the shoulder plane in lateral view

	Neck-Buttock Height
	59.42 
	3.72 
	cm
	Linear distance from the spinous process of C7 to the most prominent point of the buttock

	Neck-Knee Height
	98.59 
	5.09 
	cm
	Vertical distance from the spinous process of C7 to the superior border of the patella

	Left Axilla Height
	120.74 
	7.26 
	cm
	Vertical height from the left axillary fossa (armpit) to the ground

	Right Axilla Height
	120.74 
	7.26 
	cm
	Vertical height from the right axillary fossa (armpit) to the ground

	Waist-Knee Height
	60.59 
	3.48 
	cm
	Vertical distance from the midpoint of the waist circumference line to the superior border of the patella

	Left Shoulder-Waist Distance
	29.94 
	3.16 
	cm
	Linear distance from the left acromion to the midpoint of the waist circumference line

	Right Shoulder-Waist Distance
	29.69 
	3.14 
	cm
	Linear distance from the right acromion to the midpoint of the waist circumference line

	Left Shoulder-Thigh Distance
	68.48 
	3.82 
	cm
	Linear distance from the left acromion to the highest point of the thigh root

	Right Shoulder-Thigh Distance
	68.24 
	3.77 
	cm
	Linear distance from the right acromion to the highest point of the thigh root

	Back Waistband-Knee Height
	51.58 
	2.84 
	cm
	Vertical distance from the midpoint of the back waistband to the superior border of the patella

	Left Waistband-Knee Height
	49.97 
	2.86 
	cm
	Vertical distance from the left waistband midpoint to the superior border of the patella

	Left Shoulder-Waistband Distance
	40.59 
	3.90 
	cm
	Linear distance from the left acromion to the waistband midpoint

	Right Shoulder-Waistband Distance
	40.23 
	3.83 
	cm
	Linear distance from the right acromion to the waistband midpoint

	Back Waistband Height
	94.49 
	5.07 
	cm
	Vertical height of the back waistband midpoint from the ground

	Front Waistband Height
	90.54 
	4.87 
	cm
	Vertical height of the front waistband midpoint from the ground

	Left Waistband Height
	92.85 
	4.91 
	cm
	Vertical height of the left waistband midpoint from the ground

	Right Waistband Height
	92.97 
	4.92 
	cm
	Vertical height of the right waistband midpoint from the ground

	Left Waistband-Ankle Height
	85.88 
	4.14 
	cm
	Vertical distance from the left waistband midpoint to the medial malleolus (inner ankle)

	Right Waistband-Ankle Height
	86.08 
	4.17 
	cm
	Vertical distance from the right waistband midpoint to the medial malleolus

	Waist Height
	103.51 
	5.87 
	cm
	Vertical height of the waist circumference midpoint from the ground

	High Waist Height
	108.59 
	6.70 
	cm
	Vertical height of the high waistline (2 cm above the navel) from the ground

	Buttock Height
	82.08 
	4.58 
	cm
	Vertical height of the most prominent buttock point from the ground

	Left Shoulder-Buttock Distance
	51.36 
	3.54 
	cm
	Linear distance from the left acromion to the most prominent buttock point

	Right Shoulder-Buttock Distance
	51.11 
	3.48 
	cm
	Linear distance from the right acromion to the most prominent buttock point

	Left Waist-Buttock Distance
	21.42 
	2.58 
	cm
	Linear distance from the left waist lateral point to the most prominent buttock point

	Right Waist-Buttock Distance
	8.47 
	2.57 
	cm
	Linear distance from the right waist lateral point to the most prominent buttock point

	Crotch Height
	66.16 
	8.06 
	cm
	Vertical height of the perineum (crotch) from the ground

	Ankle Height
	6.89 
	1.40 
	cm
	Vertical height of the medial malleolus from the ground

	Navel Height
	95.25 
	5.58 
	cm
	Vertical height of the navel from the ground

	Left Waistband-Crotch Distance
	26.69 
	7.47 
	cm
	Linear distance from the left waistband midpoint to the perineum

	Right Waistband-Crotch Distance
	26.81 
	7.49 
	cm
	Linear distance from the right waistband midpoint to the perineum

	Stature (Height)
	164.36 
	8.43 
	cm
	Vertical height from the vertex to the ground (stature)

	Mid-Neck Circumference
	37.80 
	4.06 
	cm
	Horizontal circumference at the mid-neck (thyroid cartilage level)

	Neck Width
	12.44 
	1.30 
	cm
	Transverse distance between left and right neck lateral points at C7

	Left Neck Base Circumference
	12.01 
	1.60 
	cm
	Local circumference of the left neck base (cervico-shoulder junction)

	Right Neck Base Circumference
	12.03 
	1.54 
	cm
	Local circumference of the right neck base (cervico-shoulder junction)

	Posterior Neck Base Circumference
	17.59 
	2.04 
	cm
	Posterior local circumference of the neck base

	Neck Base Circumference
	41.64 
	3.81 
	cm
	Total circumference of the neck base (C7 to superior clavicular border)

	Left Shoulder Hollow Depth
	41.64 
	4.33 
	cm
	Depth of the natural hollow formed by the left shoulder in relaxed posture

	Right Shoulder Hollow Depth
	42.02 
	4.17 
	cm
	Depth of the natural hollow formed by the right shoulder in relaxed posture

	Left Torso Height
	17.99 
	3.11 
	cm
	Vertical distance from the left axillary fossa to the iliac crest

	Right Torso Height
	17.76 
	3.12 
	cm
	Vertical distance from the right axillary fossa to the iliac crest

	Torso Waist Width
	28.85 
	2.83 
	cm
	Transverse distance between left and right waist nodes on the torso

	Left Shoulder Angle
	25.03 
	3.62 
	°
	Angle between the left shoulder tangent and forearm axis in relaxed posture

	Right Shoulder Angle
	25.45 
	3.67 
	°
	Angle between the right shoulder tangent and forearm axis in relaxed posture

	Front Axilla Width
	37.90 
	3.59 
	cm
	Transverse distance between anterior axillary points

	Nipple Distance
	20.98 
	2.65 
	cm
	Linear distance between left and right nipple points

	Breast Angle
	59.39 
	11.55 
	°
	Angle formed by both nipple points and the suprasternal notch

	Front Neck-Waist Distance
	31.98 
	3.19 
	cm
	Linear distance from the anterior neck hollow to the anterior waist midpoint

	Bust Point-Neck Circumference
	73.85 
	6.09 
	cm
	Circumference passing through the bust point (BP) around the neck base

	Left Neck-Bust Distance
	28.23 
	3.13 
	cm
	Linear distance from the left neck lateral point to the ipsilateral bust point

	Right Neck-Bust Distance
	28.02 
	3.13 
	cm
	Linear distance from the right neck lateral point to the ipsilateral bust point

	Bust Circumference
	98.13 
	9.00 
	cm
	Horizontal chest circumference at nipple level

	Upper Bust Circumference
	95.76 
	9.03 
	cm
	Upper chest circumference measured below the axillary fold

	Back Width
	35.88 
	3.24 
	cm
	Transverse distance between left and right posterior axillary points

	Posterior Neck-Waist Height
	37.47 
	3.45 
	cm
	Vertical distance from C7 to the posterior waist midpoint

	Waistband-Buttock Height
	12.41 
	1.89 
	cm
	Vertical distance from the waistband midline to the most prominent buttock point

	High Waist Circumference
	88.73 
	9.81 
	cm
	Horizontal abdominal circumference 2 cm above the navel

	Waist Circumference
	84.96 
	10.02 
	cm
	Horizontal circumference at the narrowest waist level

	Mid-Buttock Circumference
	97.36 
	7.68 
	cm
	Horizontal hip circumference 5 cm below the most prominent buttock point

	Waistband Circumference
	91.95 
	8.52 
	cm
	Total circumference of the waistband opening

	Left Waist-Thigh Height
	28.25 
	2.47 
	cm
	Vertical distance from the left waist lateral point to the lateral thigh root

	Right Waist-Thigh Height
	28.37 
	2.49 
	cm
	Vertical distance from the right waist lateral point to the lateral thigh root

	High Hip Circumference
	91.19 
	9.08 
	cm
	Hip circumference 5 cm above the most prominent buttock point

	Hip Circumference
	98.19 
	6.91 
	cm
	Horizontal circumference at the most prominent buttock level

	Abdominal Circumference
	91.66 
	9.22 
	cm
	Horizontal abdominal circumference at the iliac crest level

	Left Arm Length
	53.87 
	5.04 
	cm
	Linear distance from the left acromion to the radial styloid process (wrist)

	Right Arm Length
	54.49 
	4.88 
	cm
	Linear distance from the right acromion to the radial styloid process

	Left Upper Arm Length
	30.04 
	2.93 
	cm
	Linear distance from the left acromion to the radial head

	Right Upper Arm Length
	30.60 
	2.89 
	cm
	Linear distance from the right acromion to the radial head

	Left Forearm Length
	23.84 
	3.86 
	cm
	Linear distance from the left radial head to the radial styloid process

	Right Forearm Length
	23.89 
	3.61 
	cm
	Linear distance from the right radial head to the radial styloid process

	Left Upper Arm Circumference
	27.63 
	3.47 
	cm
	Horizontal circumference of the left upper arm at the maximum biceps bulge

	Right Upper Arm Circumference
	27.59 
	3.27 
	cm
	Horizontal circumference of the right upper arm at the maximum biceps bulge

	Left Elbow Circumference
	25.49 
	2.29 
	cm
	Circumference of the left elbow at maximum flexion prominence

	Right Elbow Circumference
	25.80 
	2.32 
	cm
	Circumference of the right elbow at maximum flexion prominence

	Left Forearm Circumference
	25.02 
	2.42 
	cm
	Horizontal circumference of the left forearm at maximum bulge

	Right Forearm Circumference
	25.45 
	2.48 
	cm
	Horizontal circumference of the right forearm at maximum bulge

	Left Wrist Circumference
	18.90 
	2.99 
	cm
	Horizontal circumference of the left wrist at the narrowest point

	Right Wrist Circumference
	18.37 
	3.08 
	cm
	Horizontal circumference of the right wrist at the narrowest point

	Left Medial Leg Height
	59.96 
	7.32 
	cm
	Vertical distance from the left perineum to the medial malleolus

	Right Medial Leg Height
	59.99 
	7.34 
	cm
	Vertical distance from the right perineum to the medial malleolus

	Left Thigh Circumference
	52.18 
	5.24 
	cm
	Horizontal circumference of the left thigh at maximum root bulge

	Right Thigh Circumference
	52.71 
	5.32 
	cm
	Horizontal circumference of the right thigh at maximum root bulge

	Left Knee Circumference
	36.04 
	2.97 
	cm
	Horizontal circumference of the left knee at patellar midpoint

	Right Knee Circumference
	36.22 
	3.01 
	cm
	Horizontal circumference of the right knee at patellar midpoint

	Left Below-Knee Circumference
	33.44 
	2.71 
	cm
	Horizontal circumference of the left leg 2 cm below the knee joint

	Right Below-Knee Circumference
	33.71 
	2.70 
	cm
	Horizontal circumference of the right leg 2 cm below the knee joint

	Left Calf Circumference
	35.56 
	3.18 
	cm
	Horizontal circumference of the left calf at maximum gastrocnemius bulge

	Right Calf Circumference
	35.69 
	3.12 
	cm
	Horizontal circumference of the right calf at maximum gastrocnemius bulge

	Left Ankle Circumference
	27.71 
	3.28 
	cm
	Horizontal circumference of the left ankle at the narrowest point

	Right Ankle Circumference
	27.83 
	3.11 
	cm
	Horizontal circumference of the right ankle at the narrowest point

	Left Instep Circumference
	21.39 
	1.96 
	cm
	Circumference of the left foot at the dorsal arch peak

	Right Instep Circumference
	21.43 
	1.74 
	cm
	Circumference of the right foot at the dorsal arch peak

	Head Circumference
	58.63 
	2.78 
	cm
	Maximum horizontal circumference from the glabella (between eyebrows) to the occipital protuberance

	Cervical Flexion
	48.02 
	9.39 
	°
	Cervical spine flexion angle during maximal forward bending

	Cervical Lateral Flexion
	1.87 
	1.70 
	°
	Cervical spine lateral flexion angle during maximal side bending

	Left Rounded Shoulder
	6.03 
	4.61 
	°
	Forward tilt angle of the left shoulder

	Right Rounded Shoulder
	7.52 
	5.12 
	°
	Forward tilt angle of the right shoulder

	Cervical Rotation
	5.25 
	4.44 
	°
	Cervical spine rotation angle during maximal horizontal head turn

	Shoulder Height Asymmetry
	1.34 
	1.04 
	cm
	Vertical height difference between left and right acromions

	Trunk Rotation
	1.31 
	1.00 
	°
	Horizontal angle between shoulder line and pelvic line

	Shoulder Width
	38.51 
	2.74 
	cm
	Transverse distance between left and right acromions

	Pelvic Tilt
	9.34 
	4.37 
	°
	Anterior-posterior tilt angle of the pelvis

	Left Knee Flexion-Extension
	186.16 
	5.60 
	°
	Flexion-extension range of motion in the left knee joint

	Right Knee Flexion-Extension
	185.42 
	5.56 
	°
	Flexion-extension range of motion in the right knee joint

	Left Knee Valgus/Varus
	0.64 
	0.53 
	°
	Valgus/varus angle of the left knee

	Right Knee Valgus/Varus
	0.61 
	0.51 
	°
	Valgus/varus angle of the right knee

	Left Hand Length
	15.53 
	2.89 
	cm
	Linear distance from the left wrist crease midpoint to the middle fingertip

	Right Hand Length
	16.06 
	2.41 
	cm
	Linear distance from the right wrist crease midpoint to the middle fingertip

	Ear Distance
	17.18 
	1.26 
	cm
	Transverse distance between left and right tragion (ear canal openings)

	Left Shoulder Height
	133.44 
	7.55 
	cm
	Vertical height of the left acromion from the ground

	Right Shoulder Height
	133.20 
	7.49 
	cm
	Vertical height of the right acromion from the ground

	Head-Left Waistband Distance
	71.51 
	4.65 
	cm
	Vertical distance from the vertex to the left waistband midpoint

	Head-Right Waistband Distance
	71.39 
	4.63 
	cm
	Vertical distance from the vertex to the right waistband midpoint

	Knee Height
	42.90 
	3.21 
	cm
	Vertical height of the patellar midpoint from the ground

	Shoulder Width
	42.73 
	3.57 
	cm
	Transverse distance between left and right acromions

	Transverse Shoulder Width
	46.07 
	3.60 
	cm
	Transverse distance between left and right humeral greater tubercles

	Left Shoulder Width
	14.55 
	1.34 
	cm
	Transverse distance from the left neck lateral point to the left acromion

	Right Shoulder Width
	14.60 
	1.35 
	cm
	Transverse distance from the right neck lateral point to the right acromion

	Crotch Length
	68.02 
	13.24 
	cm
	Vertical distance from the perineum to the posterior waist midpoint

	Right Inguinal Circumference
	66.98 
	7.87 
	cm
	Local circumference of the right inguinal region

	Left Inguinal Circumference
	64.92 
	9.00 
	cm
	Local circumference of the left inguinal region

	Chest Width
	30.45 
	3.25 
	cm
	Horizontal thickness from the sternal midline to the back midline

	Left Thigh Length
	48.90 
	2.91 
	cm
	Linear distance from the left femoral greater trochanter to the lateral knee joint space

	Right Thigh Length
	48.92 
	2.92 
	cm
	Linear distance from the right femoral greater trochanter to the lateral knee joint space

	Left Lower Leg Length
	36.84 
	2.57 
	cm
	Linear distance from the left lateral knee joint space to the lateral malleolus

	Right Lower Leg Length
	36.91 
	2.58 
	cm
	Linear distance from the right lateral knee joint space to the lateral malleolus

	Left Upper Limb Length
	67.77 
	4.71 
	cm
	Linear distance from the left acromion to the middle fingertip

	Right Upper Limb Length
	68.32 
	4.56 
	cm
	Linear distance from the right acromion to the middle fingertip

	Left Full Arm Length
	52.24 
	4.89 
	cm
	Linear distance from the left acromion to the radial styloid process

	Right Full Arm Length
	52.26 
	4.66 
	cm
	Linear distance from the right acromion to the radial styloid process

	Underbust Circumference
	92.04 
	10.13 
	cm
	Horizontal chest circumference at the inframammary fold

	Mid-Thigh Circumference
	43.78 
	4.09 
	cm
	Horizontal circumference at the midpoint of the thigh

	Right Mid-Thigh Circumference
	44.05 
	4.11 
	cm
	Horizontal circumference at the midpoint of the right thigh

	Tibial Height
	37.56 
	2.87 
	cm
	Vertical distance from the tibial tuberosity to the medial malleolus

	Chest Depth
	25.80 
	2.63 
	cm
	Sagittal thickness from the sternal midline to the spinal midline

	Body Depth
	34.51 
	8.35 
	cm
	Sagittal thickness at the thickest part of the torso

	Hip Width
	31.62 
	1.97 
	cm
	Transverse distance between left and right most prominent buttock points

	Abbreviations: SD, standard deviation; cm, centimeter; °, degree.









	Table S2. Collinearity Analysis with Central Obesity Indicators (Waist Circumference)

	Variable
	VIF

	Body shape clusters
	1.06

	BMI
	1.09

	Age
	1.51

	Sex
	2.23

	Education level
	1.66

	Marital status
	1.04

	Smoking status
	1.93

	Drinking alcohol status
	1.81

	Physical exercise
	1.21

	Physical labor
	1.56

	Abbreviations: VIF, Variance Inflation Factor; BMI, Body Mass Index.





	Table S3. Comparison of 144 3D Body Measurement Indicators Between Cluster 2 and Cluster 1

	3D Body Scan Metrics
	cluster 2
	cluster 1
	Mean Difference
	adjusted P-value

	Head Height
	23.42 
	22.19 
	-1.23 
	<0.001

	Head-Shoulder Distance
	31.47 
	30.63 
	-0.84 
	<0.001

	Neck Height
	143.34 
	137.02 
	-6.32 
	<0.001

	Neck-Shoulder Distance
	8.05 
	8.44 
	0.39 
	<0.001

	Neck-Shoulder Angle
	135.49 
	132.80 
	-2.68 
	<0.001

	Stature
	166.76 
	159.21 
	-7.55 
	<0.001

	Neck-Knee Height
	100.00 
	95.84 
	-4.16 
	<0.001

	Left Axillary Height
	122.85 
	116.35 
	-6.49 
	<0.001

	Right Axillary Height
	122.85 
	116.37 
	-6.48 
	<0.001

	Waist-Knee Height
	60.93 
	59.68 
	-1.24 
	<0.001

	Left Shoulder-Waist Distance
	31.27 
	27.88 
	-3.39 
	<0.001

	Right Shoulder-Waist Distance
	31.03 
	27.72 
	-3.31 
	<0.001

	Left Shoulder-Thigh Distance
	69.18 
	66.51 
	-2.67 
	<0.001

	Right Shoulder-Thigh Distance
	68.94 
	66.35 
	-2.59 
	<0.001

	Back Waistband-Knee Height
	51.98 
	50.97 
	-1.01 
	<0.001

	Left Waistband-Knee Height
	50.47 
	49.31 
	-1.16 
	<0.001

	Left Shoulder-Waistband Distance
	41.75 
	38.31 
	-3.45 
	<0.001

	Right Shoulder-Waistband Distance
	41.44 
	37.99 
	-3.45 
	<0.001

	Back Waistband Height
	95.32 
	92.15 
	-3.17 
	<0.001

	Front Waistband Height
	91.72 
	87.96 
	-3.76 
	<0.001

	Left Waistband Height
	93.78 
	90.43 
	-3.35 
	<0.001

	Right Waistband Height
	93.85 
	90.59 
	-3.26 
	<0.001

	Left Waistband-Ankle Height
	86.48 
	84.35 
	-2.13 
	<0.001

	Right Waistband-Ankle Height
	86.61 
	84.63 
	-1.98 
	<0.001

	Waist Height
	104.26 
	100.86 
	-3.40 
	<0.001

	High Waist Height
	109.88 
	104.78 
	-5.10 
	<0.001

	Buttock Height
	83.15 
	79.62 
	-3.53 
	<0.001

	Left Shoulder-Buttock Distance
	52.38 
	49.11 
	-3.27 
	<0.001

	Right Shoulder-Buttock Distance
	52.14 
	48.96 
	-3.18 
	<0.001

	Left Waist-Buttock Distance
	21.11 
	21.24 
	0.12 
	0.715

	Right Waist-Buttock Distance
	8.56 
	8.34 
	-0.23 
	0.083

	Crotch Height
	70.85 
	60.01 
	-10.84 
	<0.001

	Ankle Height
	7.23 
	5.96 
	-1.28 
	<0.001

	Navel Height
	95.75 
	92.64 
	-3.11 
	<0.001

	Left Waistband-Crotch Distance
	22.93 
	30.42 
	7.49 
	<0.001

	Right Waistband-Crotch Distance
	22.99 
	30.57 
	7.58 
	<0.001

	Hip Circumference
	92.89 
	106.43 
	13.53 
	<0.001

	Abdominal Circumference
	83.92 
	100.92 
	16.99 
	<0.001

	Left Neck Base Circumference
	11.41 
	12.30 
	0.88 
	<0.001

	Right Neck Base Circumference
	11.40 
	12.39 
	0.98 
	<0.001

	Posterior Neck Base Circumference
	16.63 
	18.50 
	1.87 
	<0.001

	Neck Base Circumference
	39.45 
	43.19 
	3.74 
	<0.001

	Left Shoulder Hollow Depth
	38.98 
	44.00 
	5.02 
	<0.001

	Right Shoulder Hollow Depth
	39.59 
	44.13 
	4.54 
	<0.001

	Left Torso Height
	19.33 
	16.27 
	-3.06 
	<0.001

	Right Torso Height
	19.16 
	15.99 
	-3.17 
	<0.001

	Torso Waist Width
	26.62 
	30.93 
	4.31 
	<0.001

	Left Shoulder Angle
	24.50 
	25.33 
	0.84 
	<0.001

	Right Shoulder Angle
	24.89 
	25.48 
	0.58 
	0.002

	Front Axillary Width
	36.41 
	38.95 
	2.54 
	<0.001

	Inter-Nipple Distance
	19.38 
	22.39 
	3.01 
	<0.001

	Breast Angle
	56.63 
	57.43 
	0.80 
	0.313

	Anterior Neck-Waist Distance
	32.71 
	30.99 
	-1.72 
	<0.001

	Bust Point-Neck Circumference
	71.00 
	79.15 
	8.15 
	<0.001

	Left Neck-Bust Distance
	27.25 
	30.43 
	3.18 
	<0.001

	Right Neck-Bust Distance
	27.11 
	30.22 
	3.10 
	<0.001

	Bust Circumference
	90.40 
	106.46 
	16.07 
	<0.001

	Upper Bust Circumference
	88.15 
	103.67 
	15.52 
	<0.001

	Back Width
	34.33 
	37.16 
	2.83 
	<0.001

	Posterior Neck-Waist Height
	38.54 
	35.65 
	-2.89 
	<0.001

	Waistband-Buttock Height
	12.17 
	12.53 
	0.36 
	<0.001

	High Hip Circumference
	83.71 
	100.44 
	16.73 
	<0.001

	Underbust Circumference
	84.31 
	99.62 
	15.31 
	<0.001

	Mid-Hip Circumference
	90.54 
	107.04 
	16.50 
	<0.001

	Waistband Circumference
	85.22 
	100.91 
	15.69 
	<0.001

	Left Waist-Thigh Height
	27.79 
	28.57 
	0.77 
	<0.001

	Right Waist-Thigh Height
	27.87 
	28.75 
	0.87 
	<0.001

	High Waist Circumference
	80.56 
	97.75 
	17.19 
	<0.001

	Waist Circumference
	75.93 
	93.94 
	18.00 
	<0.001

	Head Circumference
	58.24 
	59.19 
	0.95 
	<0.001

	Left Arm Length
	54.70 
	51.30 
	-3.40 
	<0.001

	Neck-Buttock Height
	60.19 
	57.39 
	-2.79 
	<0.001

	Left Upper Arm Length
	30.57 
	28.42 
	-2.16 
	<0.001

	Right Upper Arm Length
	31.01 
	29.12 
	-1.89 
	<0.001

	Left Forearm Length
	24.13 
	22.88 
	-1.24 
	<0.001

	Right Forearm Length
	24.33 
	22.76 
	-1.57 
	<0.001

	Left Upper Arm Circumference
	25.22 
	31.04 
	5.82 
	<0.001

	Right Upper Arm Circumference
	25.36 
	30.59 
	5.23 
	<0.001

	Left Elbow Circumference
	23.92 
	27.21 
	3.29 
	<0.001

	Right Elbow Circumference
	24.25 
	27.43 
	3.18 
	<0.001

	Left Forearm Circumference
	23.52 
	26.35 
	2.82 
	<0.001

	Right Forearm Circumference
	24.09 
	26.64 
	2.55 
	<0.001

	Left Wrist Circumference
	17.97 
	19.49 
	1.52 
	<0.001

	Right Wrist Circumference
	17.53 
	18.77 
	1.24 
	<0.001

	Left Medial Leg Height
	64.23 
	54.93 
	-9.30 
	<0.001

	Right Medial Leg Height
	64.27 
	54.98 
	-9.28 
	<0.001

	Right Arm Length
	55.34 
	51.88 
	-3.46 
	<0.001

	Right Thigh Circumference
	49.49 
	57.36 
	7.87 
	<0.001

	Left Knee Circumference
	34.29 
	38.26 
	3.97 
	<0.001

	Right Knee Circumference
	34.42 
	38.46 
	4.04 
	<0.001

	Left Below-Knee Circumference
	31.77 
	35.98 
	4.22 
	<0.001

	Right Below-Knee Circumference
	31.98 
	36.23 
	4.25 
	<0.001

	Left Calf Circumference
	33.56 
	38.14 
	4.58 
	<0.001

	Right Full Arm Length
	53.44 
	49.07 
	-4.37 
	<0.001

	Left Ankle Circumference
	26.13 
	30.75 
	4.62 
	<0.001

	Right Ankle Circumference
	26.22 
	30.86 
	4.63 
	<0.001

	Left Instep Circumference
	20.43 
	22.77 
	2.34 
	<0.001

	Right Instep Circumference
	20.50 
	22.69 
	2.20 
	<0.001

	Left Thigh Circumference
	49.02 
	56.75 
	7.73 
	<0.001

	Cervical Flexion
	51.27 
	44.58 
	-6.69 
	<0.001

	Cervical Lateral Flexion
	1.82 
	1.90 
	0.08 
	0.774

	Left Thigh Length
	49.50 
	48.07 
	-1.43 
	<0.001

	Cervical Rotation
	5.08 
	5.71 
	0.63 
	0.008

	Shoulder Height Asymmetry
	1.31 
	1.36 
	0.05 
	0.684

	Trunk Rotation
	1.34 
	1.18 
	-0.16 
	0.002

	Shoulder Width
	37.37 
	39.54 
	2.18 
	<0.001

	Pelvic Tilt
	9.53 
	8.72 
	-0.81 
	<0.001

	Left Knee Flexion-Extension
	186.29 
	186.30 
	0.01 
	1.000

	Right Knee Flexion-Extension
	185.55 
	185.70 
	0.15 
	0.946

	Left Knee Valgus/Varus
	0.57 
	0.78 
	0.21 
	<0.001

	Right Knee Valgus/Varus
	0.55 
	0.76 
	0.21 
	<0.001

	Left Hand Length
	15.92 
	14.88 
	-1.04 
	<0.001

	Right Hand Length
	16.34 
	15.54 
	-0.80 
	<0.001

	Intertragion Distance
	16.78 
	17.32 
	0.53 
	<0.001

	Left Shoulder Height
	135.53 
	128.74 
	-6.80 
	<0.001

	Right Shoulder Height
	135.29 
	128.58 
	-6.71 
	<0.001

	Vertex-Left Waistband Distance
	72.98 
	68.78 
	-4.20 
	<0.001

	Vertex-Right Waistband Distance
	72.91 
	68.62 
	-4.29 
	<0.001

	Knee Height
	43.32 
	41.15 
	-2.18 
	<0.001

	Shoulder Width
	41.14 
	44.29 
	3.15 
	<0.001

	Transverse Shoulder Width
	44.35 
	47.52 
	3.17 
	<0.001

	Left Shoulder Width
	14.32 
	14.71 
	0.38 
	<0.001

	Right Shoulder Width
	14.32 
	14.79 
	0.47 
	<0.001

	Crotch Length
	60.84 
	75.66 
	14.82 
	<0.001

	Right Inguinal Circumference
	63.46 
	71.64 
	8.18 
	<0.001

	Left Inguinal Circumference
	61.37 
	69.83 
	8.45 
	<0.001

	Mid-Neck Circumference
	35.14 
	39.85 
	4.70 
	<0.001

	Right Thigh Length
	49.51 
	48.11 
	-1.40 
	<0.001

	Left Lower Leg Length
	36.93 
	35.99 
	-0.94 
	<0.001

	Right Lower Leg Length
	36.96 
	36.14 
	-0.83 
	<0.001

	Left Upper Limb Length
	69.25 
	64.07 
	-5.17 
	<0.001

	Right Upper Limb Length
	69.79 
	64.61 
	-5.17 
	<0.001

	Left Full Arm Length
	53.32 
	49.19 
	-4.13 
	<0.001

	Right Calf Circumference
	33.69 
	38.23 
	4.54 
	<0.001

	Mid-Thigh Circumference
	42.42 
	46.07 
	3.65 
	<0.001

	Right Mid-Thigh Circumference
	42.69 
	46.29 
	3.60 
	<0.001

	Tibial Height
	37.83 
	36.34 
	-1.49 
	<0.001

	Body Depth
	32.78 
	37.28 
	4.50 
	<0.001

	Chest Width
	28.09 
	32.54 
	4.45 
	<0.001

	Hip Width
	30.54 
	33.59 
	3.05 
	<0.001

	Chest Depth
	23.46 
	28.72 
	5.26 
	<0.001

	Neck Width
	11.66 
	13.18 
	1.52 
	<0.001

	Right Rounded Shoulder
	7.09 
	7.79 
	0.69 
	0.013

	Left Rounded Shoulder
	5.71 
	6.38 
	0.67 
	0.007

	P values were corrected for multiple comparisons using the FDR method.





	Table S4. Comparison of 144 3D Body Measurement Indicators Between Cluster 2 and Cluster 3

	3D Body Scan Metrics
	cluster 2
	cluster 3
	Mean Difference
	adjusted P-value

	Head Height
	23.42
	22.98
	-0.44
	<0.001

	Head-Shoulder Distance
	31.47
	31.57
	0.10
	0.381

	Neck Height
	143.34
	145.25
	1.91
	<0.001

	Neck-Shoulder Distance
	8.05
	8.59
	0.55
	<0.001

	Neck-Shoulder Angle
	135.49
	134.48
	-1.00
	<0.001

	Stature
	166.76
	168.23
	1.47
	<0.001

	Neck-Knee Height
	100.00
	100.65
	0.65
	<0.001

	Left Axillary Height
	122.85
	123.96
	1.11
	<0.001

	Right Axillary Height
	122.85
	123.96
	1.11
	<0.001

	Waist-Knee Height
	60.93
	61.25
	0.33
	0.051

	Left Shoulder-Waist Distance
	31.27
	31.12
	-0.15
	0.487

	Right Shoulder-Waist Distance
	31.03
	30.80
	-0.23
	0.132

	Left Shoulder-Thigh Distance
	69.18
	70.36
	1.17
	<0.001

	Right Shoulder-Thigh Distance
	68.94
	70.03
	1.10
	<0.001

	Back Waistband-Knee Height
	51.98
	50.87
	-1.11
	<0.001

	Left Waistband-Knee Height
	50.47
	48.86
	-1.61
	<0.001

	Left Shoulder-Waistband Distance
	41.75
	43.54
	1.78
	<0.001

	Right Shoulder-Waistband Distance
	41.44
	43.06
	1.61
	<0.001

	Back Waistband Height
	95.32
	95.48
	0.16
	0.845

	Front Waistband Height
	91.72
	90.53
	-1.18
	<0.001

	Left Waistband Height
	93.78
	93.44
	-0.34
	0.222

	Right Waistband Height
	93.85
	93.60
	-0.25
	0.528

	Left Waistband-Ankle Height
	86.48
	85.90
	-0.58
	<0.001

	Right Waistband-Ankle Height
	86.61
	86.14
	-0.47
	0.011

	Waist Height
	104.26
	105.86
	1.59
	<0.001

	High Waist Height
	109.88
	111.87
	1.99
	<0.001

	Buttock Height
	83.15
	83.81
	0.66
	<0.001

	Left Shoulder-Buttock Distance
	52.38
	53.16
	0.78
	<0.001

	Right Shoulder-Buttock Distance
	52.14
	52.84
	0.70
	<0.001

	Left Waist-Buttock Distance
	21.11
	22.04
	0.93
	<0.001

	Right Waist-Buttock Distance
	8.56
	6.73
	-1.83
	<0.001

	Crotch Height
	70.85
	66.38
	-4.47
	<0.001

	Ankle Height
	7.23
	7.46
	0.23
	<0.001

	Navel Height
	95.75
	97.15
	1.41
	<0.001

	Left Waistband-Crotch Distance
	22.93
	27.05
	4.13
	<0.001

	Right Waistband-Crotch Distance
	22.99
	27.22
	4.22
	<0.001

	Hip Circumference
	92.89
	99.33
	6.44
	<0.001

	Abdominal Circumference
	83.92
	95.45
	11.53
	<0.001

	Left Neck Base Circumference
	11.41
	12.76
	1.35
	<0.001

	Right Neck Base Circumference
	11.40
	12.75
	1.35
	<0.001

	Posterior Neck Base Circumference
	16.63
	18.51
	1.87
	<0.001

	Neck Base Circumference
	39.45
	44.02
	4.57
	<0.001

	Left Shoulder Hollow Depth
	38.98
	43.51
	4.52
	<0.001

	Right Shoulder Hollow Depth
	39.59
	43.76
	4.17
	<0.001

	Left Torso Height
	19.33
	18.89
	-0.44
	<0.001

	Right Torso Height
	19.16
	18.63
	-0.52
	<0.001

	Torso Waist Width
	26.62
	30.32
	3.70
	<0.001

	Left Shoulder Angle
	24.50
	24.97
	0.48
	0.002

	Right Shoulder Angle
	24.89
	25.59
	0.69
	<0.001

	Front Axillary Width
	36.41
	39.66
	3.25
	<0.001

	Inter-Nipple Distance
	19.38
	22.18
	2.80
	<0.001

	Breast Angle
	56.63
	67.04
	10.40
	<0.001

	Anterior Neck-Waist Distance
	32.71
	32.85
	0.14
	0.613

	Bust Point-Neck Circumference
	71.00
	72.62
	1.62
	<0.001

	Left Neck-Bust Distance
	27.25
	27.19
	-0.06
	0.954

	Right Neck-Bust Distance
	27.11
	26.93
	-0.19
	0.300

	Bust Circumference
	90.40
	102.25
	11.85
	<0.001

	Upper Bust Circumference
	88.15
	99.99
	11.84
	<0.001

	Back Width
	34.33
	37.54
	3.22
	<0.001

	Posterior Neck-Waist Height
	38.54
	38.92
	0.39
	0.004

	Waistband-Buttock Height
	12.17
	11.66
	-0.51
	<0.001

	High Hip Circumference
	83.71
	94.69
	10.98
	<0.001

	Underbust Circumference
	84.31
	97.40
	13.09
	<0.001

	Mid-Hip Circumference
	90.54
	98.15
	7.61
	<0.001

	Waistband Circumference
	85.22
	94.48
	9.26
	<0.001

	Left Waist-Thigh Height
	27.79
	27.13
	-0.66
	<0.001

	Right Waist-Thigh Height
	27.87
	27.26
	-0.61
	<0.001

	High Waist Circumference
	80.56
	92.83
	12.27
	<0.001

	Waist Circumference
	75.93
	89.77
	13.84
	<0.001

	Head Circumference
	58.24
	58.89
	0.65
	<0.001

	Left Arm Length
	54.70
	55.64
	0.94
	<0.001

	Neck-Buttock Height
	60.19
	61.44
	1.25
	<0.001

	Left Upper Arm Length
	30.57
	31.01
	0.43
	<0.001

	Right Upper Arm Length
	31.01
	31.63
	0.61
	<0.001

	Left Forearm Length
	24.13
	24.64
	0.51
	0.002

	Right Forearm Length
	24.33
	24.72
	0.39
	0.015

	Left Upper Arm Circumference
	25.22
	28.42
	3.20
	<0.001

	Right Upper Arm Circumference
	25.36
	28.56
	3.21
	<0.001

	Left Elbow Circumference
	23.92
	26.55
	2.64
	<0.001

	Right Elbow Circumference
	24.25
	26.97
	2.73
	<0.001

	Left Forearm Circumference
	23.52
	26.34
	2.81
	<0.001

	Right Forearm Circumference
	24.09
	26.73
	2.64
	<0.001

	Left Wrist Circumference
	17.97
	19.76
	1.79
	<0.001

	Right Wrist Circumference
	17.53
	19.25
	1.72
	<0.001

	Left Medial Leg Height
	64.23
	59.59
	-4.65
	<0.001

	Right Medial Leg Height
	64.27
	59.62
	-4.65
	<0.001

	Right Arm Length
	55.34
	56.35
	1.01
	<0.001

	Right Thigh Circumference
	49.49
	54.39
	4.91
	<0.001

	Left Knee Circumference
	34.29
	37.25
	2.96
	<0.001

	Right Knee Circumference
	34.42
	37.45
	3.04
	<0.001

	Left Below-Knee Circumference
	31.77
	34.11
	2.34
	<0.001

	Right Below-Knee Circumference
	31.98
	34.37
	2.39
	<0.001

	Left Calf Circumference
	33.56
	36.71
	3.15
	<0.001

	Right Full Arm Length
	53.44
	54.00
	0.56
	0.002

	Left Ankle Circumference
	26.13
	27.56
	1.43
	<0.001

	Right Ankle Circumference
	26.22
	27.75
	1.53
	<0.001

	Left Instep Circumference
	20.43
	21.89
	1.45
	<0.001

	Right Instep Circumference
	20.50
	21.97
	1.47
	<0.001

	Left Thigh Circumference
	49.02
	53.82
	4.80
	<0.001

	Cervical Flexion
	51.27
	46.09
	-5.18
	<0.001

	Cervical Lateral Flexion
	1.82
	1.91
	0.08
	0.587

	Left Thigh Length
	49.50
	47.76
	-1.74
	<0.001

	Cervical Rotation
	5.08
	5.01
	-0.07
	0.989

	Shoulder Height Asymmetry
	1.31
	1.35
	0.04
	0.774

	Trunk Rotation
	1.34
	1.29
	-0.05
	0.479

	Shoulder Width
	37.37
	40.13
	2.76
	<0.001

	Pelvic Tilt
	9.53
	11.31
	1.79
	<0.001

	Left Knee Flexion-Extension
	186.29
	185.90
	-0.39
	0.240

	Right Knee Flexion-Extension
	185.55
	185.15
	-0.40
	0.212

	Left Knee Valgus/Varus
	0.57
	0.61
	0.04
	0.214

	Right Knee Valgus/Varus
	0.55
	0.58
	0.03
	0.541

	Left Hand Length
	15.92
	15.70
	-0.22
	0.173

	Right Hand Length
	16.34
	16.19
	-0.15
	0.345

	Intertragion Distance
	16.78
	17.86
	1.07
	<0.001

	Left Shoulder Height
	135.53
	136.98
	1.44
	<0.001

	Right Shoulder Height
	135.29
	136.66
	1.37
	<0.001

	Vertex-Left Waistband Distance
	72.98
	74.79
	1.81
	<0.001

	Vertex-Right Waistband Distance
	72.91
	74.63
	1.71
	<0.001

	Knee Height
	43.32
	44.59
	1.27
	<0.001

	Shoulder Width
	41.14
	44.46
	3.32
	<0.001

	Transverse Shoulder Width
	44.35
	48.11
	3.76
	<0.001

	Left Shoulder Width
	14.32
	15.09
	0.77
	<0.001

	Right Shoulder Width
	14.32
	15.14
	0.82
	<0.001

	Crotch Length
	60.84
	68.71
	7.86
	<0.001

	Right Inguinal Circumference
	63.46
	68.70
	5.24
	<0.001

	Left Inguinal Circumference
	61.37
	66.40
	5.03
	<0.001

	Mid-Neck Circumference
	35.14
	40.29
	5.14
	<0.001

	Right Thigh Length
	49.51
	47.80
	-1.71
	<0.001

	Left Lower Leg Length
	36.93
	38.01
	1.09
	<0.001

	Right Lower Leg Length
	36.96
	38.07
	1.11
	<0.001

	Left Upper Limb Length
	69.25
	69.64
	0.40
	0.053

	Right Upper Limb Length
	69.79
	70.19
	0.41
	0.033

	Left Full Arm Length
	53.32
	53.94
	0.62
	0.001

	Right Calf Circumference
	33.69
	36.83
	3.14
	<0.001

	Mid-Thigh Circumference
	42.42
	44.76
	2.35
	<0.001

	Right Mid-Thigh Circumference
	42.69
	45.02
	2.33
	<0.001

	Tibial Height
	37.83
	38.98
	1.15
	<0.001

	Body Depth
	32.78
	35.52
	2.74
	<0.001

	Chest Width
	28.09
	32.32
	4.23
	<0.001

	Hip Width
	30.54
	31.67
	1.13
	<0.001

	Chest Depth
	23.46
	26.35
	2.89
	<0.001

	Neck Width
	11.66
	13.10
	1.44
	<0.001

	Right Rounded Shoulder
	7.09
	7.90
	0.81
	<0.001

	Left Rounded Shoulder
	5.71
	6.36
	0.64
	<0.001

	P values were corrected for multiple comparisons using the FDR method.






	Table S5. Comparison of 144 3D Body Measurement Indicators Between Cluster 2 and Cluster 4

	3D Body Scan Metrics
	cluster 2
	cluster 4
	Mean Difference
	adjusted P-value

	Head Height
	23.42 
	22.54 
	-0.88 
	<0.001

	Head-Shoulder Distance
	31.47 
	30.68 
	-0.79 
	<0.001

	Neck Height
	143.34 
	137.70 
	-5.63 
	<0.001

	Neck-Shoulder Distance
	8.05 
	8.14 
	0.09 
	0.183

	Neck-Shoulder Angle
	135.49 
	133.09 
	-2.40 
	<0.001

	Stature
	166.76 
	160.24 
	-6.52 
	<0.001

	Neck-Knee Height
	100.00 
	96.26 
	-3.73 
	<0.001

	Left Axillary Height
	122.85 
	117.25 
	-5.59 
	<0.001

	Right Axillary Height
	122.85 
	117.25 
	-5.60 
	<0.001

	Waist-Knee Height
	60.93 
	59.99 
	-0.94 
	<0.001

	Left Shoulder-Waist Distance
	31.27 
	28.34 
	-2.93 
	<0.001

	Right Shoulder-Waist Distance
	31.03 
	28.13 
	-2.89 
	<0.001

	Left Shoulder-Thigh Distance
	69.18 
	66.65 
	-2.53 
	<0.001

	Right Shoulder-Thigh Distance
	68.94 
	66.44 
	-2.49 
	<0.001

	Back Waistband-Knee Height
	51.98 
	52.41 
	0.43 
	<0.001

	Left Waistband-Knee Height
	50.47 
	51.23 
	0.76 
	<0.001

	Left Shoulder-Waistband Distance
	41.75 
	37.14 
	-4.61 
	<0.001

	Right Shoulder-Waistband Distance
	41.44 
	36.83 
	-4.61 
	<0.001

	Back Waistband Height
	95.32 
	93.86 
	-1.46 
	<0.001

	Front Waistband Height
	91.72 
	90.93 
	-0.79 
	<0.001

	Left Waistband Height
	93.78 
	92.63 
	-1.15 
	<0.001

	Right Waistband Height
	93.85 
	92.73 
	-1.11 
	<0.001

	Left Waistband-Ankle Height
	86.48 
	86.17 
	-0.31 
	0.204

	Right Waistband-Ankle Height
	86.61 
	86.33 
	-0.28 
	0.303

	Waist Height
	104.26 
	101.43 
	-2.83 
	<0.001

	High Waist Height
	109.88 
	105.54 
	-4.33 
	<0.001

	Buttock Height
	83.15 
	80.33 
	-2.82 
	<0.001

	Left Shoulder-Buttock Distance
	52.38 
	49.44 
	-2.94 
	<0.001

	Right Shoulder-Buttock Distance
	52.14 
	49.23 
	-2.90 
	<0.001

	Left Waist-Buttock Distance
	21.11 
	21.10 
	-0.01 
	1.000

	Right Waist-Buttock Distance
	8.56 
	10.60 
	2.03 
	<0.001

	Crotch Height
	70.85 
	64.78 
	-6.07 
	<0.001

	Ankle Height
	7.23 
	6.40 
	-0.83 
	<0.001

	Navel Height
	95.75 
	93.96 
	-1.78 
	<0.001

	Left Waistband-Crotch Distance
	22.93 
	27.85 
	4.93 
	<0.001

	Right Waistband-Crotch Distance
	22.99 
	27.95 
	4.96 
	<0.001

	Hip Circumference
	92.89 
	97.24 
	4.35 
	<0.001

	Abdominal Circumference
	83.92 
	89.36 
	5.43 
	<0.001

	Left Neck Base Circumference
	11.41 
	11.53 
	0.12 
	0.169

	Right Neck Base Circumference
	11.40 
	11.58 
	0.17 
	0.010

	Posterior Neck Base Circumference
	16.63 
	16.90 
	0.26 
	0.001

	Neck Base Circumference
	39.45 
	40.01 
	0.56 
	<0.001

	Left Shoulder Hollow Depth
	38.98 
	40.63 
	1.64 
	<0.001

	Right Shoulder Hollow Depth
	39.59 
	41.09 
	1.50 
	<0.001

	Left Torso Height
	19.33 
	16.52 
	-2.82 
	<0.001

	Right Torso Height
	19.16 
	16.30 
	-2.86 
	<0.001

	Torso Waist Width
	26.62 
	28.08 
	1.46 
	<0.001

	Left Shoulder Angle
	24.50 
	25.45 
	0.96 
	<0.001

	Right Shoulder Angle
	24.89 
	25.85 
	0.95 
	<0.001

	Front Axillary Width
	36.41 
	36.63 
	0.22 
	0.304

	Inter-Nipple Distance
	19.38 
	20.32 
	0.94 
	<0.001

	Breast Angle
	56.63 
	53.98 
	-2.66 
	<0.001

	Anterior Neck-Waist Distance
	32.71 
	30.75 
	-1.96 
	<0.001

	Bust Point-Neck Circumference
	71.00 
	75.08 
	4.08 
	<0.001

	Left Neck-Bust Distance
	27.25 
	29.19 
	1.94 
	<0.001

	Right Neck-Bust Distance
	27.11 
	28.98 
	1.87 
	<0.001

	Bust Circumference
	90.40 
	95.98 
	5.58 
	<0.001

	Upper Bust Circumference
	88.15 
	93.61 
	5.46 
	<0.001

	Back Width
	34.33 
	34.64 
	0.32 
	0.025

	Posterior Neck-Waist Height
	38.54 
	35.69 
	-2.85 
	<0.001

	Waistband-Buttock Height
	12.17 
	13.52 
	1.36 
	<0.001

	High Hip Circumference
	83.71 
	88.97 
	5.26 
	<0.001

	Underbust Circumference
	84.31 
	88.79 
	4.48 
	<0.001

	Mid-Hip Circumference
	90.54 
	97.53 
	6.98 
	<0.001

	Waistband Circumference
	85.22 
	90.33 
	5.10 
	<0.001

	Left Waist-Thigh Height
	27.79 
	29.90 
	2.11 
	<0.001

	Right Waist-Thigh Height
	27.87 
	30.04 
	2.16 
	<0.001

	High Waist Circumference
	80.56 
	86.62 
	6.07 
	<0.001

	Waist Circumference
	75.93 
	82.88 
	6.95 
	<0.001

	Head Circumference
	58.24 
	58.35 
	0.11 
	0.758

	Left Arm Length
	54.70 
	52.40 
	-2.29 
	<0.001

	Neck-Buttock Height
	60.19 
	57.37 
	-2.81 
	<0.001

	Left Upper Arm Length
	30.57 
	29.27 
	-1.30 
	<0.001

	Right Upper Arm Length
	31.01 
	29.82 
	-1.19 
	<0.001

	Left Forearm Length
	24.13 
	23.13 
	-0.99 
	<0.001

	Right Forearm Length
	24.33 
	23.09 
	-1.24 
	<0.001

	Left Upper Arm Circumference
	25.22 
	27.05 
	1.82 
	<0.001

	Right Upper Arm Circumference
	25.36 
	26.87 
	1.51 
	<0.001

	Left Elbow Circumference
	23.92 
	24.74 
	0.83 
	<0.001

	Right Elbow Circumference
	24.25 
	24.97 
	0.72 
	<0.001

	Left Forearm Circumference
	23.52 
	24.14 
	0.62 
	<0.001

	Right Forearm Circumference
	24.09 
	24.54 
	0.45 
	<0.001

	Left Wrist Circumference
	17.97 
	18.45 
	0.48 
	<0.001

	Right Wrist Circumference
	17.53 
	17.92 
	0.39 
	0.005

	Left Medial Leg Height
	64.23 
	59.05 
	-5.18 
	<0.001

	Right Medial Leg Height
	64.27 
	59.06 
	-5.21 
	<0.001

	Right Arm Length
	55.34 
	52.92 
	-2.42 
	<0.001

	Right Thigh Circumference
	49.49 
	51.12 
	1.64 
	<0.001

	Left Knee Circumference
	34.29 
	34.98 
	0.69 
	<0.001

	Right Knee Circumference
	34.42 
	35.19 
	0.77 
	<0.001

	Left Below-Knee Circumference
	31.77 
	32.80 
	1.03 
	<0.001

	Right Below-Knee Circumference
	31.98 
	33.13 
	1.15 
	<0.001

	Left Calf Circumference
	33.56 
	34.63 
	1.07 
	<0.001

	Right Full Arm Length
	53.44 
	50.82 
	-2.62 
	<0.001

	Left Ankle Circumference
	26.13 
	27.67 
	1.54 
	<0.001

	Right Ankle Circumference
	26.22 
	27.75 
	1.53 
	<0.001

	Left Instep Circumference
	20.43 
	20.95 
	0.51 
	<0.001

	Right Instep Circumference
	20.50 
	20.96 
	0.46 
	<0.001

	Left Thigh Circumference
	49.02 
	50.63 
	1.61 
	<0.001

	Cervical Flexion
	51.27 
	49.15 
	-2.12 
	<0.001

	Cervical Lateral Flexion
	1.82 
	1.84 
	0.02 
	1.000

	Left Thigh Length
	49.50 
	50.18 
	0.68 
	<0.001

	Cervical Rotation
	5.08 
	5.46 
	0.38 
	0.124

	Shoulder Height Asymmetry
	1.31 
	1.36 
	0.05 
	0.668

	Trunk Rotation
	1.34 
	1.37 
	0.03 
	0.938

	Shoulder Width
	37.37 
	37.06 
	-0.31 
	0.004

	Pelvic Tilt
	9.53 
	7.09 
	-2.43 
	<0.001

	Left Knee Flexion-Extension
	186.29 
	186.27 
	-0.02 
	1.000

	Right Knee Flexion-Extension
	185.55 
	185.46 
	-0.09 
	0.990

	Left Knee Valgus/Varus
	0.57 
	0.65 
	0.08 
	0.002

	Right Knee Valgus/Varus
	0.55 
	0.61 
	0.06 
	0.021

	Left Hand Length
	15.92 
	15.31 
	-0.61 
	<0.001

	Right Hand Length
	16.34 
	15.91 
	-0.43 
	<0.001

	Intertragion Distance
	16.78 
	16.68 
	-0.10 
	0.110

	Left Shoulder Height
	135.53 
	129.77 
	-5.76 
	<0.001

	Right Shoulder Height
	135.29 
	129.57 
	-5.72 
	<0.001

	Vertex-Left Waistband Distance
	72.98 
	67.61 
	-5.37 
	<0.001

	Vertex-Right Waistband Distance
	72.91 
	67.51 
	-5.40 
	<0.001

	Knee Height
	43.32 
	41.42 
	-1.90 
	<0.001

	Shoulder Width
	41.14 
	41.28 
	0.14 
	0.696

	Transverse Shoulder Width
	44.35 
	44.42 
	0.07 
	0.968

	Left Shoulder Width
	14.32 
	14.00 
	-0.32 
	<0.001

	Right Shoulder Width
	14.32 
	14.09 
	-0.24 
	<0.001

	Crotch Length
	60.84 
	69.96 
	9.11 
	<0.001

	Right Inguinal Circumference
	63.46 
	65.64 
	2.18 
	<0.001

	Left Inguinal Circumference
	61.37 
	63.75 
	2.38 
	<0.001

	Mid-Neck Circumference
	35.14 
	36.24 
	1.09 
	<0.001

	Right Thigh Length
	49.51 
	50.20 
	0.69 
	<0.001

	Left Lower Leg Length
	36.93 
	35.82 
	-1.11 
	<0.001

	Right Lower Leg Length
	36.96 
	35.88 
	-1.08 
	<0.001

	Left Upper Limb Length
	69.25 
	66.18 
	-3.06 
	<0.001

	Right Upper Limb Length
	69.79 
	66.73 
	-3.05 
	<0.001

	Left Full Arm Length
	53.32 
	50.87 
	-2.45 
	<0.001

	Right Calf Circumference
	33.69 
	34.79 
	1.10 
	<0.001

	Mid-Thigh Circumference
	42.42 
	42.59 
	0.18 
	0.658

	Right Mid-Thigh Circumference
	42.69 
	42.89 
	0.20 
	0.559

	Tibial Height
	37.83 
	36.26 
	-1.57 
	<0.001

	Body Depth
	32.78 
	33.36 
	0.58 
	0.273

	Chest Width
	28.09 
	29.31 
	1.22 
	<0.001

	Hip Width
	30.54 
	31.46 
	0.92 
	<0.001

	Chest Depth
	23.46 
	25.75 
	2.29 
	<0.001

	Neck Width
	11.66 
	12.00 
	0.34 
	<0.001

	Right Rounded Shoulder
	7.09 
	7.33 
	0.23 
	0.667

	Left Rounded Shoulder
	5.71 
	5.73 
	0.01 
	1.000

	P values were corrected for multiple comparisons using the FDR method.





	Table S6. Association Between Body Shape and Diabetes in a Multivariable Logistic Model Excluding Diabetes Medications

	Outcome
	Comparison
	OR(95%CI)
	P-value
	adjusted P-value

	Diabetes
	Cluster 1 vs 2
	0.50 (0.25-1.01)
	0.052
	0.157

	
	Cluster 3 vs 2
	0.90 (0.53-1.55)
	0.695
	0.833

	
	Cluster 4 vs 2
	1.06 (0.62-1.82)
	0.833
	0.833

	Abbreviations: OR, odds ratio; CI, confidence interval. The model was adjusted for age, sex, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, physical exercise, and body mass index. P values were corrected for multiple comparisons using the FDR method.



	Table S7. Association Between Five Categories of Body Measurement Indicators and Metabolic syndrome in a Multivariable Logistic Regression Model Adjusted for BMI

	3D Body Measurement Categories
	Variable
	OR(95%CI)
	P-value
	adjusted P-value

	Torso and Limb Proportion
	Head Height
	0.96 (0.91-1.01)
	0.121 
	1.000 

	
	Head-Shoulder Distance
	0.98 (0.94-1.03)
	0.450 
	1.000 

	
	Left Shoulder-Waist Distance
	0.98 (0.96-1.01)
	0.272 
	1.000 

	
	Right Shoulder-Waist Distance
	0.99 (0.97-1.02)
	0.617 
	1.000 

	
	Left Shoulder-Waistband Distance
	1.06 (1.03-1.08)
	<0.001
	0.002 

	
	Right Shoulder-Waistband Distance
	1.06 (1.04-1.09)
	<0.001
	<0.001

	
	Left Waistband-Crotch Distance
	1.01 (1-1.02)
	0.017 
	1.000 

	
	Right Waistband-Crotch Distance
	1.01 (1-1.02)
	0.014 
	1.000 

	
	Mid-Neck Circumference
	1.25 (1.21-1.3)
	<0.001
	<0.001

	
	Neck Base Circumference
	1.24 (1.2-1.28)
	<0.001
	<0.001

	
	Left Shoulder Hollow Depth
	1.08 (1.06-1.1)
	<0.001
	<0.001

	
	Right Shoulder Hollow Depth
	1.08 (1.05-1.1)
	<0.001
	<0.001

	
	Torso Waist Width
	1.46 (1.39-1.54)
	<0.001
	<0.001

	
	Left Shoulder Angle
	1 (0.98-1.02)
	0.808 
	1.000 

	
	Right Shoulder Angle
	1 (0.98-1.02)
	0.826 
	1.000 

	
	Front Axillary Width
	1.04 (1.01-1.07)
	0.002 
	0.264 

	
	Anterior Neck-Waist Distance
	1 (0.98-1.03)
	0.765 
	1.000 

	
	Left Neck-Bust Distance
	1.01 (0.99-1.04)
	0.272 
	1.000 

	
	Right Neck-Bust Distance
	1.02 (0.99-1.04)
	0.234 
	1.000 

	
	Back Width
	1.16 (1.13-1.2)
	<0.001
	<0.001

	
	Posterior Neck-Waist Height
	1.01 (0.98-1.04)
	0.421 
	1.000 

	
	Left Waist-Thigh Height
	1 (0.97-1.02)
	0.751 
	1.000 

	
	Right Waist-Thigh Height
	1 (0.97-1.03)
	0.864 
	1.000 

	
	Left Upper Arm Length
	1.03 (1-1.06)
	0.026 
	1.000 

	
	Right Upper Arm Length
	1.02 (0.99-1.05)
	0.127 
	1.000 

	
	Left Forearm Length
	1 (0.98-1.02)
	0.839 
	1.000 

	
	Right Forearm Length
	1.02 (1-1.04)
	0.049 
	1.000 

	
	Left Upper Arm Circumference
	1.05 (1.02-1.08)
	<0.001
	0.019 

	
	Right Upper Arm Circumference
	1.05 (1.02-1.08)
	0.001 
	0.095 

	
	Left Elbow Circumference
	1.16 (1.1-1.21)
	<0.001
	<0.001

	
	Right Elbow Circumference
	1.1 (1.05-1.16)
	<0.001
	0.009 

	
	Left Forearm Circumference
	1.15 (1.1-1.21)
	<0.001
	<0.001

	
	Right Forearm Circumference
	1.11 (1.07-1.15)
	<0.001
	<0.001

	
	Left Knee Circumference
	0.98 (0.94-1.01)
	0.138 
	1.000 

	
	Right Knee Circumference
	0.97 (0.94-1)
	0.097 
	1.000 

	
	Left Below-Knee Circumference
	0.98 (0.94-1.01)
	0.167 
	1.000 

	
	Right Below-Knee Circumference
	0.96 (0.93-0.99)
	0.023 
	1.000 

	
	Left Calf Circumference
	1.01 (0.98-1.04)
	0.497 
	1.000 

	
	Right Calf Circumference
	1.01 (0.98-1.04)
	0.679 
	1.000 

	
	Left Ankle Circumference
	0.94 (0.92-0.96)
	<0.001
	<0.001

	
	Right Ankle Circumference
	0.95 (0.93-0.98)
	<0.001
	0.034 

	
	Shoulder Width
	1.21 (1.16-1.26)
	<0.001
	<0.001

	
	Knee Height
	1.09 (1.06-1.13)
	<0.001
	<0.001

	
	Shoulder Width
	1.18 (1.14-1.22)
	<0.001
	<0.001

	
	Chest Width
	1.27 (1.23-1.32)
	<0.001
	<0.001

	
	Left Lower Leg Length
	1.05 (1.01-1.08)
	0.006 
	0.971 

	
	Right Lower Leg Length
	1.05 (1.02-1.09)
	0.002 
	0.359 

	
	Mid-Thigh Circumference
	0.95 (0.93-0.97)
	<0.001
	<0.001

	
	Right Mid-Thigh Circumference
	0.94 (0.93-0.96)
	<0.001
	<0.001

	
	Tibial Height
	1.11 (1.07-1.15)
	<0.001
	<0.001

	
	Chest Depth
	1.35 (1.29-1.41)
	<0.001
	<0.001

	
	Body Depth
	1.01 (1-1.02)
	0.001 
	0.241 

	
	Hip Width
	1 (0.95-1.04)
	0.826 
	1.000 

	Posture and Structural Symmetry
	Neck-Shoulder Distance
	1.02 (0.96-1.08)
	0.491 
	1.000 

	
	Left Waist-Buttock Distance
	1.05 (1.03-1.08)
	<0.001
	0.019 

	
	Right Waist-Buttock Distance
	0.94 (0.91-0.96)
	<0.001
	0.001 

	
	Ankle Height
	1.19 (1.11-1.27)
	<0.001
	<0.001

	
	Neck Width
	1.45 (1.35-1.56)
	<0.001
	<0.001

	
	Left Neck Base Circumference
	1.15 (1.09-1.22)
	<0.001
	<0.001

	
	Right Neck Base Circumference
	1.26 (1.19-1.34)
	<0.001
	<0.001

	
	Posterior Neck Base Circumference
	1.2 (1.15-1.25)
	<0.001
	<0.001

	
	Left Torso Height
	0.99 (0.97-1.02)
	0.487 
	1.000 

	
	Right Torso Height
	0.99 (0.96-1.01)
	0.375 
	1.000 

	
	Inter-Nipple Distance
	1.17 (1.13-1.21)
	<0.001
	<0.001

	
	Waistband-Buttock Height
	0.98 (0.95-1.02)
	0.390 
	1.000 

	
	Left Wrist Circumference
	1.02 (1-1.05)
	0.073 
	1.000 

	
	Right Wrist Circumference
	1.02 (1-1.04)
	0.059 
	1.000 

	
	Left Instep Circumference
	1.02 (0.98-1.06)
	0.366 
	1.000 

	
	Right Instep Circumference
	0.99 (0.94-1.04)
	0.607 
	1.000 

	
	Cervical Lateral Flexion
	0.97 (0.93-1.01)
	0.099 
	1.000 

	
	Left Rounded Shoulder
	0.99 (0.98-1.01)
	0.221 
	1.000 

	
	Right Rounded Shoulder
	0.99 (0.98-1.01)
	0.363 
	1.000 

	
	Cervical Rotation
	1.01 (0.99-1.02)
	0.367 
	1.000 

	
	Shoulder Height Asymmetry
	1 (0.94-1.07)
	0.882 
	1.000 

	
	Trunk Rotation
	0.95 (0.89-1.02)
	0.142 
	1.000 

	
	Pelvic Tilt
	1.02 (1-1.04)
	0.016 
	1.000 

	
	Left Knee Valgus/Varus
	1.14 (1.01-1.29)
	0.034 
	1.000 

	
	Right Knee Valgus/Varus
	1.05 (0.93-1.2)
	0.420 
	1.000 

	
	Left Hand Length
	1.03 (1.01-1.06)
	0.006 
	1.000 

	
	Right Hand Length
	1.01 (0.98-1.04)
	0.434 
	1.000 

	
	Intertragion Distance
	1.17 (1.09-1.26)
	<0.001
	0.004 

	
	Left Shoulder Width
	1.05 (0.99-1.12)
	0.092 
	1.000 

	
	Right Shoulder Width
	1.08 (1.01-1.15)
	0.019 
	1.000 

	Vertical Structure and Fat Distribution
	Neck-Buttock Height
	1.05 (1.02-1.08)
	<0.001
	0.031 

	
	Waist-Knee Height
	1.06 (1.04-1.08)
	<0.001
	<0.001

	
	Left Shoulder-Thigh Distance
	1.06 (1.03-1.09)
	<0.001
	0.001 

	
	Right Shoulder-Thigh Distance
	1.07 (1.04-1.09)
	<0.001
	<0.001

	
	Back Waistband-Knee Height
	1.03 (1.01-1.06)
	0.015 
	1.000 

	
	Left Waistband-Knee Height
	1.01 (0.99-1.04)
	0.301 
	1.000 

	
	Left Shoulder-Buttock Distance
	1.04 (1.01-1.07)
	0.006 
	0.932 

	
	Right Shoulder-Buttock Distance
	1.05 (1.02-1.08)
	0.001 
	0.112 

	
	Crotch Height
	1 (0.99-1.01)
	0.838 
	1.000 

	
	Breast Angle
	1.03 (1.02-1.04)
	<0.001
	<0.001

	
	Bust Point-Neck Circumference
	1.03 (1.01-1.04)
	<0.001
	0.021 

	
	Left Arm Length
	1.01 (0.99-1.02)
	0.266 
	1.000 

	
	Right Arm Length
	1.02 (1-1.04)
	0.009 
	1.000 

	
	Left Medial Leg Height
	0.99 (0.98-1)
	0.229 
	1.000 

	
	Right Medial Leg Height
	0.99 (0.98-1)
	0.259 
	1.000 

	
	Left Thigh Circumference
	0.98 (0.96-1)
	0.047 
	1.000 

	
	Right Thigh Circumference
	0.98 (0.96-1)
	0.019 
	1.000 

	
	Head Circumference
	1.01 (0.99-1.04)
	0.300 
	1.000 

	
	Cervical Flexion
	0.98 (0.97-0.99)
	<0.001
	<0.001

	
	Vertex-Left Waistband Distance
	1.05 (1.02-1.07)
	<0.001
	0.007 

	
	Vertex-Right Waistband Distance
	1.04 (1.02-1.07)
	<0.001
	0.014 

	
	Transverse Shoulder Width
	1.18 (1.14-1.22)
	<0.001
	<0.001

	
	Crotch Length
	1.01 (1-1.01)
	0.016 
	1.000 

	
	Right Inguinal Circumference
	1.01 (1-1.02)
	0.075 
	1.000 

	
	Left Inguinal Circumference
	1 (0.99-1.01)
	0.706 
	1.000 

	
	Left Thigh Length
	1.02 (1-1.04)
	0.130 
	1.000 

	
	Right Thigh Length
	1.02 (1-1.05)
	0.089 
	1.000 

	
	Left Upper Limb Length
	1.03 (1.02-1.05)
	<0.001
	0.065 

	
	Right Upper Limb Length
	1.03 (1.01-1.06)
	0.001 
	0.091 

	
	Left Full Arm Length
	1.01 (0.99-1.03)
	0.260 
	1.000 

	
	Right Full Arm Length
	1.02 (1.01-1.04)
	0.009 
	1.000 

	Stature and Joint Flexibility
	Neck Height
	1.04 (1.03-1.05)
	<0.001
	<0.001

	
	Neck-Shoulder Angle
	0.98 (0.97-0.99)
	0.003 
	0.424 

	
	Stature
	1.03 (1.02-1.05)
	<0.001
	<0.001

	
	Left Knee Flexion-Extension
	1 (0.99-1.01)
	0.736 
	1.000 

	
	Right Knee Flexion-Extension
	1 (0.98-1.01)
	0.516 
	1.000 

	
	Left Shoulder Height
	1.04 (1.02-1.05)
	<0.001
	<0.001

	
	Right Shoulder Height
	1.04 (1.03-1.06)
	<0.001
	<0.001

	Core Circumference and Fat Concentration
	Neck-Knee Height
	1.05 (1.03-1.07)
	<0.001
	<0.001

	
	Left Axillary Height
	1.04 (1.03-1.06)
	<0.001
	<0.001

	
	Right Axillary Height
	1.04 (1.03-1.06)
	<0.001
	<0.001

	
	Back Waistband Height
	1.04 (1.03-1.06)
	<0.001
	<0.001

	
	Front Waistband Height
	1.02 (1-1.04)
	0.022 
	1.000 

	
	Left Waistband Height
	1.03 (1.02-1.05)
	<0.001
	0.014 

	
	Right Waistband Height
	1.04 (1.02-1.05)
	<0.001
	0.008 

	
	Left Waistband-Ankle Height
	1.02 (1-1.04)
	0.013 
	1.000 

	
	Right Waistband-Ankle Height
	1.03 (1.01-1.05)
	0.003 
	0.417 

	
	Waist Height
	1.05 (1.04-1.07)
	<0.001
	<0.001

	
	High Waist Height
	1.06 (1.04-1.07)
	<0.001
	<0.001

	
	Buttock Height
	1.07 (1.05-1.09)
	<0.001
	<0.001

	
	Navel Height
	1.06 (1.05-1.08)
	<0.001
	<0.001

	
	Bust Circumference
	1.12 (1.11-1.14)
	<0.001
	<0.001

	
	Upper Bust Circumference
	1.11 (1.1-1.13)
	<0.001
	<0.001

	
	High Waist Circumference
	1.1 (1.09-1.12)
	<0.001
	<0.001

	
	Waist Circumference
	1.17 (1.16-1.19)
	<0.001
	<0.001

	
	Mid-Hip Circumference
	1.07 (1.05-1.09)
	<0.001
	<0.001

	
	Waistband Circumference
	1.07 (1.06-1.09)
	<0.001
	<0.001

	
	High Hip Circumference
	1.09 (1.08-1.11)
	<0.001
	<0.001

	
	Hip Circumference
	1.02 (1.01-1.04)
	0.003 
	0.518 

	
	Abdominal Circumference
	1.1 (1.08-1.11)
	<0.001
	<0.001

	
	Underbust Circumference
	1.11 (1.09-1.12)
	<0.001
	<0.001

	Abbreviations: BMI, body mass index; OR, odds ratio; CI, confidence interval; ref, reference group. The model was  adjusted for age, sex, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, physical exercise, and body mass index. To account for multiple comparisons, Bonferroni correction was applied based on the number of outcomes (n = 5), and statistical significance was defined as a two-sided P value < 0.01 (0.05/5).



	Table S8. Association Between Five Categories of Body Measurement Indicators and Hyperuricemia in a Multivariable Logistic Regression Model Adjusted for BMI

	3D Body Measurement Categories
	Variable
	OR(95%CI)
	P-value
	adjusted P-value

	Torso and Limb Proportion
	Head Height
	0.99 (0.94-1.04)
	0.672 
	1.000 

	
	Head-Shoulder Distance
	1.02 (0.99-1.07)
	0.214 
	1.000 

	
	Left Shoulder-Waist Distance
	0.97 (0.95-1)
	0.024 
	1.000 

	
	Right Shoulder-Waist Distance
	0.97 (0.94-0.99)
	0.012 
	1.000 

	
	Left Shoulder-Waistband Distance
	1 (0.98-1.02)
	0.881 
	1.000 

	
	Right Shoulder-Waistband Distance
	1 (0.97-1.02)
	0.763 
	1.000 

	
	Left Waistband-Crotch Distance
	1.01 (1-1.02)
	0.060 
	1.000 

	
	Right Waistband-Crotch Distance
	1.01 (1-1.02)
	0.051 
	1.000 

	
	Mid-Neck Circumference
	1.09 (1.06-1.12)
	<0.001
	<0.001

	
	Neck Base Circumference
	1.08 (1.05-1.11)
	<0.001
	<0.001

	
	Left Shoulder Hollow Depth
	1.06 (1.04-1.08)
	<0.001
	<0.001

	
	Right Shoulder Hollow Depth
	1.05 (1.03-1.07)
	<0.001
	<0.001

	
	Torso Waist Width
	1.16 (1.11-1.21)
	<0.001
	<0.001

	
	Left Shoulder Angle
	1.01 (0.99-1.03)
	0.320 
	1.000 

	
	Right Shoulder Angle
	1.01 (0.99-1.03)
	0.187 
	1.000 

	
	Front Axillary Width
	1.06 (1.03-1.08)
	<0.001
	0.001 

	
	Anterior Neck-Waist Distance
	1 (0.98-1.02)
	0.773 
	1.000 

	
	Left Neck-Bust Distance
	1.01 (0.99-1.03)
	0.414 
	1.000 

	
	Right Neck-Bust Distance
	1.01 (0.98-1.03)
	0.591 
	1.000 

	
	Back Width
	1.06 (1.03-1.09)
	<0.001
	0.004 

	
	Posterior Neck-Waist Height
	0.99 (0.96-1.01)
	0.254 
	1.000 

	
	Left Waist-Thigh Height
	1.01 (0.99-1.04)
	0.256 
	1.000 

	
	Right Waist-Thigh Height
	1.02 (0.99-1.05)
	0.125 
	1.000 

	
	Left Upper Arm Length
	1.01 (0.99-1.04)
	0.291 
	1.000 

	
	Right Upper Arm Length
	1 (0.98-1.01)
	0.782 
	1.000 

	
	Left Forearm Length
	1 (0.97-1.02)
	0.928 
	1.000 

	
	Right Forearm Length
	1 (0.98-1.02)
	0.734 
	1.000 

	
	Left Upper Arm Circumference
	1.05 (1.03-1.07)
	<0.001
	0.006 

	
	Right Upper Arm Circumference
	1.05 (1.03-1.08)
	<0.001
	0.011 

	
	Left Elbow Circumference
	1.11 (1.07-1.16)
	<0.001
	<0.001

	
	Right Elbow Circumference
	1.09 (1.05-1.14)
	<0.001
	0.010 

	
	Left Forearm Circumference
	1.13 (1.09-1.18)
	<0.001
	<0.001

	
	Right Forearm Circumference
	1.06 (1.03-1.1)
	0.001 
	0.131 

	
	Left Knee Circumference
	1.04 (1.01-1.07)
	0.014 
	1.000 

	
	Right Knee Circumference
	1.03 (1-1.07)
	0.027 
	1.000 

	
	Left Below-Knee Circumference
	1.02 (0.99-1.05)
	0.243 
	1.000 

	
	Right Below-Knee Circumference
	1.02 (0.99-1.06)
	0.184 
	1.000 

	
	Left Calf Circumference
	1.02 (0.99-1.05)
	0.128 
	1.000 

	
	Right Calf Circumference
	1.04 (1.01-1.07)
	0.009 
	1.000 

	
	Left Ankle Circumference
	0.96 (0.94-0.98)
	0.001 
	0.193 

	
	Right Ankle Circumference
	0.97 (0.94-0.99)
	0.005 
	0.877 

	
	Shoulder Width
	1.1 (1.06-1.14)
	<0.001
	<0.001

	
	Knee Height
	1.04 (1.01-1.07)
	0.009 
	1.000 

	
	Shoulder Width
	1.07 (1.03-1.1)
	<0.001
	0.007 

	
	Chest Width
	1.14 (1.1-1.18)
	<0.001
	<0.001

	
	Left Lower Leg Length
	1.01 (0.98-1.05)
	0.399 
	1.000 

	
	Right Lower Leg Length
	1.02 (0.99-1.05)
	0.161 
	1.000 

	
	Mid-Thigh Circumference
	1 (0.98-1.01)
	0.695 
	1.000 

	
	Right Mid-Thigh Circumference
	1 (0.98-1.02)
	0.912 
	1.000 

	
	Tibial Height
	1.05 (1.02-1.08)
	0.003 
	0.539 

	
	Chest Depth
	1.16 (1.12-1.21)
	<0.001
	<0.001

	
	Body Depth
	1.01 (1-1.02)
	0.016 
	1.000 

	
	Hip Width
	1.04 (1-1.08)
	0.068 
	1.000 

	Posture and Structural Symmetry
	Neck-Shoulder Distance
	1.07 (1.01-1.13)
	0.024 
	1.000 

	
	Left Waist-Buttock Distance
	1.02 (1-1.05)
	0.099 
	1.000 

	
	Right Waist-Buttock Distance
	0.97 (0.95-1)
	0.030 
	1.000 

	
	Ankle Height
	1.11 (1.04-1.18)
	0.001 
	0.234 

	
	Neck Width
	1.25 (1.17-1.34)
	<0.001
	<0.001

	
	Left Neck Base Circumference
	1.02 (0.97-1.07)
	0.446 
	1.000 

	
	Right Neck Base Circumference
	1.03 (0.98-1.09)
	0.240 
	1.000 

	
	Posterior Neck Base Circumference
	1.14 (1.09-1.18)
	<0.001
	<0.001

	
	Left Torso Height
	0.97 (0.95-0.99)
	0.010 
	1.000 

	
	Right Torso Height
	0.96 (0.94-0.99)
	0.002 
	0.328 

	
	Inter-Nipple Distance
	1.06 (1.03-1.09)
	<0.001
	0.028 

	
	Waistband-Buttock Height
	1.01 (0.97-1.04)
	0.708 
	1.000 

	
	Left Wrist Circumference
	1.01 (0.98-1.03)
	0.504 
	1.000 

	
	Right Wrist Circumference
	0.99 (0.97-1.01)
	0.581 
	1.000 

	
	Left Instep Circumference
	0.99 (0.95-1.03)
	0.650 
	1.000 

	
	Right Instep Circumference
	1.02 (0.97-1.06)
	0.453 
	1.000 

	
	Cervical Lateral Flexion
	1 (0.96-1.03)
	0.843 
	1.000 

	
	Left Rounded Shoulder
	1 (0.98-1.01)
	0.603 
	1.000 

	
	Right Rounded Shoulder
	1 (0.99-1.01)
	0.927 
	1.000 

	
	Cervical Rotation
	1 (0.98-1.01)
	0.462 
	1.000 

	
	Shoulder Height Asymmetry
	1 (0.94-1.06)
	0.933 
	1.000 

	
	Trunk Rotation
	1.01 (0.95-1.08)
	0.721 
	1.000 

	
	Pelvic Tilt
	1.01 (1-1.03)
	0.090 
	1.000 

	
	Left Knee Valgus/Varus
	1.01 (0.9-1.13)
	0.898 
	1.000 

	
	Right Knee Valgus/Varus
	1.11 (0.99-1.25)
	0.081 
	1.000 

	
	Left Hand Length
	1 (0.98-1.02)
	0.804 
	1.000 

	
	Right Hand Length
	1 (0.97-1.02)
	0.939 
	1.000 

	
	Intertragion Distance
	1.02 (0.95-1.09)
	0.616 
	1.000 

	
	Left Shoulder Width
	1.03 (0.98-1.1)
	0.264 
	1.000 

	
	Right Shoulder Width
	1.02 (0.96-1.09)
	0.432 
	1.000 

	Vertical Structure and Fat Distribution
	Neck-Buttock Height
	1 (0.98-1.03)
	0.920 
	1.000 

	
	Waist-Knee Height
	1.02 (1-1.05)
	0.012 
	1.000 

	
	Left Shoulder-Thigh Distance
	1.02 (0.99-1.04)
	0.140 
	1.000 

	
	Right Shoulder-Thigh Distance
	1.01 (0.99-1.04)
	0.223 
	1.000 

	
	Back Waistband-Knee Height
	1.02 (1-1.04)
	0.086 
	1.000 

	
	Left Waistband-Knee Height
	1.01 (0.99-1.03)
	0.477 
	1.000 

	
	Left Shoulder-Buttock Distance
	0.99 (0.97-1.02)
	0.544 
	1.000 

	
	Right Shoulder-Buttock Distance
	0.99 (0.96-1.01)
	0.368 
	1.000 

	
	Crotch Height
	1 (0.99-1)
	0.444 
	1.000 

	
	Breast Angle
	1.01 (1-1.02)
	0.060 
	1.000 

	
	Bust Point-Neck Circumference
	1.02 (1-1.03)
	0.006 
	1.000 

	
	Left Arm Length
	1 (0.99-1.02)
	0.707 
	1.000 

	
	Right Arm Length
	1 (0.99-1.02)
	0.814 
	1.000 

	
	Left Medial Leg Height
	0.99 (0.98-1)
	0.141 
	1.000 

	
	Right Medial Leg Height
	0.99 (0.98-1)
	0.173 
	1.000 

	
	Left Thigh Circumference
	1 (0.98-1.02)
	0.755 
	1.000 

	
	Right Thigh Circumference
	1.01 (0.99-1.03)
	0.217 
	1.000 

	
	Head Circumference
	0.98 (0.96-1.01)
	0.195 
	1.000 

	
	Cervical Flexion
	1 (0.99-1)
	0.329 
	1.000 

	
	Vertex-Left Waistband Distance
	1.01 (0.98-1.03)
	0.592 
	1.000 

	
	Vertex-Right Waistband Distance
	1 (0.98-1.02)
	0.712 
	1.000 

	
	Transverse Shoulder Width
	1.09 (1.06-1.12)
	<0.001
	<0.001

	
	Crotch Length
	1 (1-1.01)
	0.050 
	1.000 

	
	Right Inguinal Circumference
	1.02 (1.01-1.03)
	<0.001
	0.070 

	
	Left Inguinal Circumference
	1 (0.99-1.01)
	0.762 
	1.000 

	
	Left Thigh Length
	1.01 (0.99-1.03)
	0.453 
	1.000 

	
	Right Thigh Length
	1.01 (0.99-1.03)
	0.351 
	1.000 

	
	Left Upper Limb Length
	1.01 (0.99-1.03)
	0.344 
	1.000 

	
	Right Upper Limb Length
	1 (0.98-1.02)
	0.914 
	1.000 

	
	Left Full Arm Length
	1 (0.99-1.02)
	0.515 
	1.000 

	
	Right Full Arm Length
	1 (0.98-1.02)
	0.887 
	1.000 

	Stature and Joint Flexibility
	Neck Height
	1.01 (1-1.02)
	0.053 
	1.000 

	
	Neck-Shoulder Angle
	0.98 (0.96-0.99)
	<0.001
	0.033 

	
	Stature
	1.01 (1-1.02)
	0.088 
	1.000 

	
	Left Knee Flexion-Extension
	1 (0.99-1.01)
	0.930 
	1.000 

	
	Right Knee Flexion-Extension
	1 (0.99-1.01)
	0.633 
	1.000 

	
	Left Shoulder Height
	1.01 (1-1.02)
	0.106 
	1.000 

	
	Right Shoulder Height
	1.01 (1-1.02)
	0.139 
	1.000 

	Core Circumference and Fat Concentration
	Neck-Knee Height
	1.01 (0.99-1.03)
	0.245 
	1.000 

	
	Left Axillary Height
	1.01 (1-1.02)
	0.227 
	1.000 

	
	Right Axillary Height
	1.01 (1-1.02)
	0.244 
	1.000 

	
	Back Waistband Height
	1.02 (1-1.04)
	0.009 
	1.000 

	
	Front Waistband Height
	1.01 (0.99-1.02)
	0.314 
	1.000 

	
	Left Waistband Height
	1.02 (1-1.03)
	0.050 
	1.000 

	
	Right Waistband Height
	1.02 (1-1.03)
	0.036 
	1.000 

	
	Left Waistband-Ankle Height
	1.01 (0.99-1.03)
	0.336 
	1.000 

	
	Right Waistband-Ankle Height
	1.01 (1-1.03)
	0.162 
	1.000 

	
	Waist Height
	1.02 (1.01-1.04)
	0.002 
	0.402 

	
	High Waist Height
	1.02 (1.01-1.04)
	0.004 
	0.651 

	
	Buttock Height
	1.03 (1.01-1.05)
	0.004 
	0.606 

	
	Navel Height
	1.02 (1-1.04)
	0.010 
	1.000 

	
	Bust Circumference
	1.06 (1.04-1.07)
	<0.001
	<0.001

	
	Upper Bust Circumference
	1.05 (1.04-1.07)
	<0.001
	<0.001

	
	High Waist Circumference
	1.04 (1.03-1.06)
	<0.001
	<0.001

	
	Waist Circumference
	1.06 (1.05-1.07)
	<0.001
	<0.001

	
	Mid-Hip Circumference
	1.04 (1.03-1.05)
	<0.001
	<0.001

	
	Waistband Circumference
	1.04 (1.02-1.05)
	<0.001
	<0.001

	
	High Hip Circumference
	1.04 (1.03-1.05)
	<0.001
	<0.001

	
	Hip Circumference
	1.02 (1.01-1.04)
	0.001 
	0.161 

	
	Abdominal Circumference
	1.04 (1.03-1.05)
	<0.001
	<0.001

	
	Underbust Circumference
	1.05 (1.04-1.06)
	<0.001
	<0.001

	Abbreviations: BMI, body mass index; OR, odds ratio; CI, confidence interval; ref, reference group. The model was  adjusted for age, sex, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, physical exercise, and body mass index. To account for multiple comparisons, Bonferroni correction was applied based on the number of outcomes (n = 5), and statistical significance was defined as a two-sided P value < 0.01 (0.05/5).



	Table S9. Association Between Five Categories of Body Measurement Indicators and Hypertension in a Multivariable Logistic Regression Model Adjusted for BMI

	3D Body Measurement Categories
	Variable
	OR(95%CI)
	P-value
	adjusted P-value

	Torso and Limb Proportion
	Head Height
	0.94 (0.9-0.99)
	0.011 
	1.000 

	
	Head-Shoulder Distance
	0.98 (0.94-1.01)
	0.224 
	1.000 

	
	Left Shoulder-Waist Distance
	1 (0.97-1.02)
	0.801 
	1.000 

	
	Right Shoulder-Waist Distance
	0.99 (0.97-1.01)
	0.416 
	1.000 

	
	Left Shoulder-Waistband Distance
	1.01 (0.99-1.03)
	0.274 
	1.000 

	
	Right Shoulder-Waistband Distance
	1.01 (0.98-1.03)
	0.601 
	1.000 

	
	Left Waistband-Crotch Distance
	1.01 (1-1.02)
	0.045 
	1.000 

	
	Right Waistband-Crotch Distance
	1.01 (1-1.02)
	0.042 
	1.000 

	
	Mid-Neck Circumference
	1.18 (1.15-1.22)
	<0.001
	<0.001

	
	Neck Base Circumference
	1.15 (1.12-1.19)
	<0.001
	<0.001

	
	Left Shoulder Hollow Depth
	1.04 (1.02-1.06)
	<0.001
	0.003 

	
	Right Shoulder Hollow Depth
	1.03 (1.01-1.05)
	0.001 
	0.091 

	
	Torso Waist Width
	1.16 (1.11-1.2)
	<0.001
	<0.001

	
	Left Shoulder Angle
	0.99 (0.98-1.01)
	0.396 
	1.000 

	
	Right Shoulder Angle
	1 (0.99-1.02)
	0.741 
	1.000 

	
	Front Axillary Width
	1.05 (1.03-1.08)
	<0.001
	0.002 

	
	Anterior Neck-Waist Distance
	1 (0.98-1.02)
	0.790 
	1.000 

	
	Left Neck-Bust Distance
	1.02 (0.99-1.04)
	0.150 
	1.000 

	
	Right Neck-Bust Distance
	1.02 (1-1.04)
	0.099 
	1.000 

	
	Back Width
	1.07 (1.04-1.09)
	<0.001
	<0.001

	
	Posterior Neck-Waist Height
	1 (0.98-1.02)
	0.904 
	1.000 

	
	Left Waist-Thigh Height
	0.98 (0.96-1.01)
	0.152 
	1.000 

	
	Right Waist-Thigh Height
	0.98 (0.96-1.01)
	0.199 
	1.000 

	
	Left Upper Arm Length
	0.98 (0.96-1.01)
	0.221 
	1.000 

	
	Right Upper Arm Length
	0.98 (0.96-1.01)
	0.127 
	1.000 

	
	Left Forearm Length
	0.99 (0.97-1)
	0.187 
	1.000 

	
	Right Forearm Length
	1 (0.98-1.01)
	0.748 
	1.000 

	
	Left Upper Arm Circumference
	1.07 (1.05-1.1)
	<0.001
	<0.001

	
	Right Upper Arm Circumference
	1.04 (1.02-1.07)
	0.001 
	0.215 

	
	Left Elbow Circumference
	1.1 (1.06-1.15)
	<0.001
	0.001 

	
	Right Elbow Circumference
	1.08 (1.04-1.13)
	<0.001
	0.038 

	
	Left Forearm Circumference
	1.08 (1.04-1.12)
	<0.001
	0.030 

	
	Right Forearm Circumference
	1.04 (1-1.08)
	0.034 
	1.000 

	
	Left Knee Circumference
	0.99 (0.96-1.02)
	0.465 
	1.000 

	
	Right Knee Circumference
	1 (0.97-1.03)
	0.831 
	1.000 

	
	Left Below-Knee Circumference
	0.99 (0.96-1.02)
	0.426 
	1.000 

	
	Right Below-Knee Circumference
	0.98 (0.95-1.02)
	0.357 
	1.000 

	
	Left Calf Circumference
	0.99 (0.97-1.02)
	0.613 
	1.000 

	
	Right Calf Circumference
	1 (0.97-1.03)
	0.857 
	1.000 

	
	Left Ankle Circumference
	0.99 (0.96-1.01)
	0.190 
	1.000 

	
	Right Ankle Circumference
	0.98 (0.96-1)
	0.105 
	1.000 

	
	Shoulder Width
	1.11 (1.07-1.15)
	<0.001
	<0.001

	
	Knee Height
	1 (0.97-1.02)
	0.790 
	1.000 

	
	Shoulder Width
	1.09 (1.06-1.12)
	<0.001
	<0.001

	
	Chest Width
	1.14 (1.1-1.17)
	<0.001
	<0.001

	
	Left Lower Leg Length
	0.99 (0.96-1.02)
	0.429 
	1.000 

	
	Right Lower Leg Length
	0.99 (0.96-1.02)
	0.550 
	1.000 

	
	Mid-Thigh Circumference
	0.96 (0.94-0.98)
	<0.001
	0.029 

	
	Right Mid-Thigh Circumference
	0.97 (0.95-0.99)
	0.001 
	0.202 

	
	Tibial Height
	1.01 (0.98-1.04)
	0.716 
	1.000 

	
	Chest Depth
	1.2 (1.15-1.24)
	<0.001
	<0.001

	
	Body Depth
	1.01 (1-1.02)
	0.007 
	1.000 

	
	Hip Width
	0.99 (0.96-1.03)
	0.731 
	1.000 

	Posture and Structural Symmetry
	Neck-Shoulder Distance
	1.03 (0.98-1.09)
	0.233 
	1.000 

	
	Left Waist-Buttock Distance
	1 (0.98-1.03)
	0.765 
	1.000 

	
	Right Waist-Buttock Distance
	0.97 (0.94-0.99)
	0.010 
	1.000 

	
	Ankle Height
	1.01 (0.96-1.08)
	0.641 
	1.000 

	
	Neck Width
	1.24 (1.16-1.32)
	<0.001
	<0.001

	
	Left Neck Base Circumference
	1.11 (1.06-1.17)
	<0.001
	0.002 

	
	Right Neck Base Circumference
	1.16 (1.1-1.23)
	<0.001
	<0.001

	
	Posterior Neck Base Circumference
	1.12 (1.07-1.16)
	<0.001
	<0.001

	
	Left Torso Height
	1 (0.98-1.03)
	0.721 
	1.000 

	
	Right Torso Height
	1 (0.98-1.02)
	0.958 
	1.000 

	
	Inter-Nipple Distance
	1.07 (1.04-1.1)
	<0.001
	0.004 

	
	Waistband-Buttock Height
	0.99 (0.96-1.02)
	0.580 
	1.000 

	
	Left Wrist Circumference
	1 (0.98-1.02)
	0.982 
	1.000 

	
	Right Wrist Circumference
	0.98 (0.96-1)
	0.094 
	1.000 

	
	Left Instep Circumference
	1 (0.97-1.04)
	0.828 
	1.000 

	
	Right Instep Circumference
	1 (0.96-1.05)
	0.970 
	1.000 

	
	Cervical Lateral Flexion
	1.03 (1-1.07)
	0.062 
	1.000 

	
	Left Rounded Shoulder
	1 (0.99-1.02)
	0.618 
	1.000 

	
	Right Rounded Shoulder
	1.01 (0.99-1.02)
	0.383 
	1.000 

	
	Cervical Rotation
	1.01 (0.99-1.02)
	0.331 
	1.000 

	
	Shoulder Height Asymmetry
	1 (0.94-1.06)
	0.941 
	1.000 

	
	Trunk Rotation
	1 (0.94-1.06)
	0.961 
	1.000 

	
	Pelvic Tilt
	1.01 (0.99-1.02)
	0.282 
	1.000 

	
	Left Knee Valgus/Varus
	1.04 (0.93-1.17)
	0.467 
	1.000 

	
	Right Knee Valgus/Varus
	1.05 (0.94-1.19)
	0.384 
	1.000 

	
	Left Hand Length
	1.02 (1-1.04)
	0.108 
	1.000 

	
	Right Hand Length
	1 (0.97-1.02)
	0.823 
	1.000 

	
	Intertragion Distance
	1.11 (1.04-1.18)
	0.002 
	0.380 

	
	Left Shoulder Width
	1.02 (0.96-1.08)
	0.528 
	1.000 

	
	Right Shoulder Width
	1.06 (1-1.12)
	0.067 
	1.000 

	Vertical Structure and Fat Distribution
	Neck-Buttock Height
	1 (0.98-1.02)
	0.989 
	1.000 

	
	Waist-Knee Height
	1.01 (0.99-1.03)
	0.485 
	1.000 

	
	Left Shoulder-Thigh Distance
	1 (0.98-1.02)
	0.922 
	1.000 

	
	Right Shoulder-Thigh Distance
	1 (0.97-1.02)
	0.677 
	1.000 

	
	Back Waistband-Knee Height
	1 (0.98-1.02)
	0.873 
	1.000 

	
	Left Waistband-Knee Height
	1 (0.97-1.02)
	0.631 
	1.000 

	
	Left Shoulder-Buttock Distance
	1 (0.98-1.02)
	0.962 
	1.000 

	
	Right Shoulder-Buttock Distance
	0.99 (0.97-1.02)
	0.604 
	1.000 

	
	Crotch Height
	0.99 (0.98-1)
	0.030 
	1.000 

	
	Breast Angle
	1.01 (1-1.02)
	0.009 
	1.000 

	
	Bust Point-Neck Circumference
	1.02 (1.01-1.03)
	0.001 
	0.135 

	
	Left Arm Length
	0.99 (0.97-1)
	0.058 
	1.000 

	
	Right Arm Length
	0.99 (0.98-1.01)
	0.221 
	1.000 

	
	Left Medial Leg Height
	0.99 (0.98-1)
	0.020 
	1.000 

	
	Right Medial Leg Height
	0.99 (0.98-1)
	0.015 
	1.000 

	
	Left Thigh Circumference
	0.99 (0.98-1.01)
	0.525 
	1.000 

	
	Right Thigh Circumference
	1 (0.98-1.02)
	0.966 
	1.000 

	
	Head Circumference
	0.99 (0.97-1.02)
	0.579 
	1.000 

	
	Cervical Flexion
	0.99 (0.98-1)
	0.001 
	0.175 

	
	Vertex-Left Waistband Distance
	1 (0.98-1.02)
	0.931 
	1.000 

	
	Vertex-Right Waistband Distance
	1 (0.98-1.02)
	0.880 
	1.000 

	
	Transverse Shoulder Width
	1.08 (1.05-1.11)
	<0.001
	<0.001

	
	Crotch Length
	1 (1-1.01)
	0.040 
	1.000 

	
	Right Inguinal Circumference
	1 (0.99-1.01)
	0.658 
	1.000 

	
	Left Inguinal Circumference
	1 (0.99-1)
	0.565 
	1.000 

	
	Left Thigh Length
	1 (0.98-1.02)
	0.777 
	1.000 

	
	Right Thigh Length
	1 (0.98-1.02)
	0.819 
	1.000 

	
	Left Upper Limb Length
	0.99 (0.97-1)
	0.130 
	1.000 

	
	Right Upper Limb Length
	0.98 (0.96-0.99)
	0.010 
	1.000 

	
	Left Full Arm Length
	0.98 (0.97-1)
	0.014 
	1.000 

	
	Right Full Arm Length
	0.98 (0.97-1)
	0.028 
	1.000 

	Stature and Joint Flexibility
	Neck Height
	1 (0.99-1.01)
	0.842 
	1.000 

	
	Neck-Shoulder Angle
	1 (0.98-1.01)
	0.388 
	1.000 

	
	Stature
	1 (0.99-1.01)
	0.683 
	1.000 

	
	Left Knee Flexion-Extension
	1 (0.99-1.01)
	0.744 
	1.000 

	
	Right Knee Flexion-Extension
	1 (0.98-1.01)
	0.502 
	1.000 

	
	Left Shoulder Height
	1 (0.99-1.01)
	0.827 
	1.000 

	
	Right Shoulder Height
	1 (0.99-1.01)
	0.949 
	1.000 

	Core Circumference and Fat Concentration
	Neck-Knee Height
	1 (0.99-1.02)
	0.673 
	1.000 

	
	Left Axillary Height
	1 (0.99-1.01)
	0.670 
	1.000 

	
	Right Axillary Height
	1 (0.99-1.01)
	0.662 
	1.000 

	
	Back Waistband Height
	1 (0.98-1.02)
	0.984 
	1.000 

	
	Front Waistband Height
	0.99 (0.98-1)
	0.181 
	1.000 

	
	Left Waistband Height
	1 (0.98-1.01)
	0.616 
	1.000 

	
	Right Waistband Height
	1 (0.98-1.01)
	0.652 
	1.000 

	
	Left Waistband-Ankle Height
	0.99 (0.98-1.01)
	0.447 
	1.000 

	
	Right Waistband-Ankle Height
	1 (0.98-1.01)
	0.533 
	1.000 

	
	Waist Height
	1 (0.99-1.02)
	0.703 
	1.000 

	
	High Waist Height
	1 (0.99-1.02)
	0.677 
	1.000 

	
	Buttock Height
	1 (0.98-1.02)
	0.766 
	1.000 

	
	Navel Height
	1.01 (0.99-1.02)
	0.413 
	1.000 

	
	Bust Circumference
	1.07 (1.05-1.08)
	<0.001
	<0.001

	
	Upper Bust Circumference
	1.06 (1.04-1.07)
	<0.001
	<0.001

	
	High Waist Circumference
	1.04 (1.03-1.05)
	<0.001
	<0.001

	
	Waist Circumference
	1.07 (1.06-1.08)
	<0.001
	<0.001

	
	Mid-Hip Circumference
	1.04 (1.02-1.05)
	<0.001
	<0.001

	
	Waistband Circumference
	1.03 (1.02-1.04)
	<0.001
	<0.001

	
	High Hip Circumference
	1.03 (1.02-1.05)
	<0.001
	<0.001

	
	Hip Circumference
	1.02 (1.01-1.03)
	0.006 
	1.000 

	
	Abdominal Circumference
	1.04 (1.02-1.05)
	<0.001
	<0.001

	
	Underbust Circumference
	1.05 (1.04-1.06)
	<0.001
	<0.001

	Abbreviations: BMI, body mass index; OR, odds ratio; CI, confidence interval; ref, reference group. The model was adjusted for age, sex, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, physical exercise, and body mass index. To account for multiple comparisons, Bonferroni correction was applied based on the number of outcomes (n = 5), and statistical significance was defined as a two-sided P value < 0.01 (0.05/5).



	Table S10. Association Between Five Categories of Body Measurement Indicators and Hyperlipidemia in a Multivariable Logistic Regression Model Adjusted for BMI

	3D Body Measurement Categories
	Variable
	OR(95%CI)
	P-value
	adjusted P-value

	Torso and Limb Proportion
	Head Height
	0.98 (0.94-1.02)
	0.377 
	1.000 

	
	Head-Shoulder Distance
	0.99 (0.95-1.02)
	0.484 
	1.000 

	
	Left Shoulder-Waist Distance
	0.98 (0.96-1)
	0.068 
	1.000 

	
	Right Shoulder-Waist Distance
	0.98 (0.96-1)
	0.112 
	1.000 

	
	Left Shoulder-Waistband Distance
	1.03 (1.01-1.05)
	0.002 
	0.360 

	
	Right Shoulder-Waistband Distance
	1.03 (1.01-1.05)
	0.002 
	0.330 

	
	Left Waistband-Crotch Distance
	1 (0.99-1)
	0.325 
	1.000 

	
	Right Waistband-Crotch Distance
	1 (0.99-1)
	0.362 
	1.000 

	
	Mid-Neck Circumference
	1.1 (1.07-1.13)
	<0.001
	<0.001

	
	Neck Base Circumference
	1.08 (1.05-1.11)
	<0.001
	<0.001

	
	Left Shoulder Hollow Depth
	1.05 (1.03-1.07)
	<0.001
	<0.001

	
	Right Shoulder Hollow Depth
	1.05 (1.03-1.07)
	<0.001
	<0.001

	
	Torso Waist Width
	1.14 (1.09-1.18)
	<0.001
	<0.001

	
	Left Shoulder Angle
	1 (0.98-1.02)
	0.977 
	1.000 

	
	Right Shoulder Angle
	1 (0.99-1.02)
	0.707 
	1.000 

	
	Front Axillary Width
	1.02 (1-1.04)
	0.054 
	1.000 

	
	Anterior Neck-Waist Distance
	1.01 (1-1.03)
	0.150 
	1.000 

	
	Left Neck-Bust Distance
	0.99 (0.96-1.01)
	0.196 
	1.000 

	
	Right Neck-Bust Distance
	0.98 (0.96-1)
	0.107 
	1.000 

	
	Back Width
	1.06 (1.03-1.08)
	<0.001
	0.002 

	
	Posterior Neck-Waist Height
	0.98 (0.96-1.01)
	0.195 
	1.000 

	
	Left Waist-Thigh Height
	0.95 (0.93-0.98)
	<0.001
	0.008 

	
	Right Waist-Thigh Height
	0.96 (0.93-0.98)
	<0.001
	0.018 

	
	Left Upper Arm Length
	1.01 (0.99-1.03)
	0.451 
	1.000 

	
	Right Upper Arm Length
	1.01 (0.98-1.03)
	0.536 
	1.000 

	
	Left Forearm Length
	0.98 (0.96-0.99)
	0.006 
	0.988 

	
	Right Forearm Length
	0.99 (0.97-1)
	0.185 
	1.000 

	
	Left Upper Arm Circumference
	1.05 (1.02-1.07)
	<0.001
	0.024 

	
	Right Upper Arm Circumference
	1.03 (1-1.05)
	0.019 
	1.000 

	
	Left Elbow Circumference
	1.07 (1.03-1.12)
	<0.001
	0.067 

	
	Right Elbow Circumference
	1.07 (1.03-1.12)
	0.001 
	0.093 

	
	Left Forearm Circumference
	1.07 (1.03-1.11)
	<0.001
	0.045 

	
	Right Forearm Circumference
	1.05 (1.01-1.09)
	0.004 
	0.742 

	
	Left Knee Circumference
	0.99 (0.96-1.01)
	0.335 
	1.000 

	
	Right Knee Circumference
	0.99 (0.96-1.02)
	0.483 
	1.000 

	
	Left Below-Knee Circumference
	0.94 (0.92-0.97)
	<0.001
	0.024 

	
	Right Below-Knee Circumference
	0.95 (0.92-0.98)
	0.002 
	0.284 

	
	Left Calf Circumference
	0.99 (0.96-1.02)
	0.441 
	1.000 

	
	Right Calf Circumference
	1.01 (0.98-1.04)
	0.365 
	1.000 

	
	Left Ankle Circumference
	0.96 (0.95-0.98)
	0.001 
	0.110 

	
	Right Ankle Circumference
	0.98 (0.96-1)
	0.027 
	1.000 

	
	Shoulder Width
	1.06 (1.02-1.1)
	0.002 
	0.260 

	
	Knee Height
	1.04 (1.01-1.06)
	0.008 
	1.000 

	
	Shoulder Width
	1.04 (1.01-1.07)
	0.011 
	1.000 

	
	Chest Width
	1.14 (1.11-1.18)
	<0.001
	<0.001

	
	Left Lower Leg Length
	1.03 (1-1.06)
	0.084 
	1.000 

	
	Right Lower Leg Length
	1.02 (1-1.05)
	0.112 
	1.000 

	
	Mid-Thigh Circumference
	0.98 (0.97-1)
	0.086 
	1.000 

	
	Right Mid-Thigh Circumference
	0.99 (0.97-1.01)
	0.303 
	1.000 

	
	Tibial Height
	1.04 (1.01-1.07)
	0.018 
	1.000 

	
	Chest Depth
	1.14 (1.1-1.17)
	<0.001
	<0.001

	
	Body Depth
	1.01 (1-1.01)
	0.057 
	1.000 

	
	Hip Width
	0.97 (0.93-1)
	0.065 
	1.000 

	Posture and Structural Symmetry
	Neck-Shoulder Distance
	1 (0.95-1.05)
	0.983 
	1.000 

	
	Left Waist-Buttock Distance
	1.03 (1-1.05)
	0.021 
	1.000 

	
	Right Waist-Buttock Distance
	0.94 (0.92-0.96)
	<0.001
	<0.001

	
	Ankle Height
	1.07 (1.01-1.13)
	0.025 
	1.000 

	
	Neck Width
	1.31 (1.23-1.4)
	<0.001
	<0.001

	
	Left Neck Base Circumference
	1.01 (0.97-1.06)
	0.642 
	1.000 

	
	Right Neck Base Circumference
	1.04 (0.99-1.09)
	0.152 
	1.000 

	
	Posterior Neck Base Circumference
	1.12 (1.08-1.17)
	<0.001
	<0.001

	
	Left Torso Height
	0.98 (0.96-1.01)
	0.188 
	1.000 

	
	Right Torso Height
	0.98 (0.96-1)
	0.062 
	1.000 

	
	Inter-Nipple Distance
	1.11 (1.08-1.14)
	<0.001
	<0.001

	
	Waistband-Buttock Height
	0.97 (0.94-1)
	0.028 
	1.000 

	
	Left Wrist Circumference
	1 (0.98-1.02)
	0.844 
	1.000 

	
	Right Wrist Circumference
	1.01 (0.99-1.03)
	0.330 
	1.000 

	
	Left Instep Circumference
	0.95 (0.92-0.99)
	0.011 
	1.000 

	
	Right Instep Circumference
	0.97 (0.93-1.01)
	0.105 
	1.000 

	
	Cervical Lateral Flexion
	0.99 (0.96-1.02)
	0.637 
	1.000 

	
	Left Rounded Shoulder
	0.97 (0.96-0.98)
	<0.001
	<0.001

	
	Right Rounded Shoulder
	0.97 (0.96-0.98)
	<0.001
	<0.001

	
	Cervical Rotation
	1 (0.99-1.01)
	0.885 
	1.000 

	
	Shoulder Height Asymmetry
	0.98 (0.93-1.03)
	0.425 
	1.000 

	
	Trunk Rotation
	0.97 (0.92-1.03)
	0.368 
	1.000 

	
	Pelvic Tilt
	1.03 (1.01-1.04)
	<0.001
	0.013 

	
	Left Knee Valgus/Varus
	1.07 (0.96-1.19)
	0.207 
	1.000 

	
	Right Knee Valgus/Varus
	0.98 (0.88-1.1)
	0.754 
	1.000 

	
	Left Hand Length
	1.01 (0.99-1.03)
	0.279 
	1.000 

	
	Right Hand Length
	1 (0.98-1.03)
	0.744 
	1.000 

	
	Intertragion Distance
	1.01 (0.95-1.07)
	0.727 
	1.000 

	
	Left Shoulder Width
	0.95 (0.9-1)
	0.056 
	1.000 

	
	Right Shoulder Width
	0.95 (0.9-1)
	0.055 
	1.000 

	Vertical Structure and Fat Distribution
	Neck-Buttock Height
	1.01 (0.98-1.03)
	0.477 
	1.000 

	
	Waist-Knee Height
	1.01 (0.99-1.02)
	0.494 
	1.000 

	
	Left Shoulder-Thigh Distance
	1 (0.98-1.02)
	0.956 
	1.000 

	
	Right Shoulder-Thigh Distance
	1 (0.98-1.02)
	0.888 
	1.000 

	
	Back Waistband-Knee Height
	0.97 (0.95-0.99)
	0.005 
	0.824 

	
	Left Waistband-Knee Height
	0.96 (0.94-0.98)
	<0.001
	0.017 

	
	Left Shoulder-Buttock Distance
	1.01 (0.98-1.03)
	0.631 
	1.000 

	
	Right Shoulder-Buttock Distance
	1.01 (0.98-1.03)
	0.483 
	1.000 

	
	Crotch Height
	1 (0.99-1.01)
	0.806 
	1.000 

	
	Breast Angle
	1.02 (1.01-1.03)
	<0.001
	<0.001

	
	Bust Point-Neck Circumference
	1 (0.99-1.01)
	0.670 
	1.000 

	
	Left Arm Length
	0.99 (0.97-1)
	0.048 
	1.000 

	
	Right Arm Length
	0.99 (0.98-1.01)
	0.453 
	1.000 

	
	Left Medial Leg Height
	1 (0.99-1.01)
	0.741 
	1.000 

	
	Right Medial Leg Height
	1 (0.99-1.01)
	0.683 
	1.000 

	
	Left Thigh Circumference
	0.99 (0.98-1.01)
	0.401 
	1.000 

	
	Right Thigh Circumference
	1 (0.98-1.02)
	0.848 
	1.000 

	
	Head Circumference
	1.01 (0.99-1.03)
	0.405 
	1.000 

	
	Cervical Flexion
	1 (0.99-1)
	0.598 
	1.000 

	
	Vertex-Left Waistband Distance
	1.02 (1.01-1.04)
	0.010 
	1.000 

	
	Vertex-Right Waistband Distance
	1.02 (1-1.04)
	0.015 
	1.000 

	
	Transverse Shoulder Width
	1.06 (1.03-1.08)
	<0.001
	0.003 

	
	Crotch Length
	1 (0.99-1)
	0.433 
	1.000 

	
	Right Inguinal Circumference
	1 (0.99-1.01)
	0.527 
	1.000 

	
	Left Inguinal Circumference
	1 (1-1.01)
	0.469 
	1.000 

	
	Left Thigh Length
	0.96 (0.94-0.98)
	<0.001
	0.056 

	
	Right Thigh Length
	0.96 (0.95-0.98)
	<0.001
	0.076 

	
	Left Upper Limb Length
	0.99 (0.98-1.01)
	0.296 
	1.000 

	
	Right Upper Limb Length
	0.99 (0.97-1.01)
	0.193 
	1.000 

	
	Left Full Arm Length
	0.99 (0.97-1)
	0.095 
	1.000 

	
	Right Full Arm Length
	0.99 (0.97-1)
	0.169 
	1.000 

	Stature and Joint Flexibility
	Neck Height
	1 (0.99-1.02)
	0.431 
	1.000 

	
	Neck-Shoulder Angle
	0.98 (0.97-0.99)
	0.002 
	0.345 

	
	Stature
	1 (0.99-1.01)
	0.600 
	1.000 

	
	Left Knee Flexion-Extension
	1.01 (1-1.02)
	0.056 
	1.000 

	
	Right Knee Flexion-Extension
	1.01 (1-1.02)
	0.027 
	1.000 

	
	Left Shoulder Height
	1 (0.99-1.01)
	0.490 
	1.000 

	
	Right Shoulder Height
	1 (0.99-1.02)
	0.422 
	1.000 

	Core Circumference and Fat Concentration
	Neck-Knee Height
	1 (0.99-1.02)
	0.673 
	1.000 

	
	Left Axillary Height
	1 (0.99-1.01)
	0.670 
	1.000 

	
	Right Axillary Height
	1 (0.99-1.01)
	0.662 
	1.000 

	
	Back Waistband Height
	1 (0.98-1.02)
	0.984 
	1.000 

	
	Front Waistband Height
	0.99 (0.98-1)
	0.181 
	1.000 

	
	Left Waistband Height
	1 (0.98-1.01)
	0.616 
	1.000 

	
	Right Waistband Height
	1 (0.98-1.01)
	0.652 
	1.000 

	
	Left Waistband-Ankle Height
	0.99 (0.98-1.01)
	0.447 
	1.000 

	
	Right Waistband-Ankle Height
	1 (0.98-1.01)
	0.533 
	1.000 

	
	Waist Height
	1 (0.99-1.02)
	0.703 
	1.000 

	
	High Waist Height
	1 (0.99-1.02)
	0.677 
	1.000 

	
	Buttock Height
	1 (0.98-1.02)
	0.766 
	1.000 

	
	Navel Height
	1.01 (0.99-1.02)
	0.413 
	1.000 

	
	Bust Circumference
	1.07 (1.05-1.08)
	<0.001
	<0.001

	
	Upper Bust Circumference
	1.06 (1.04-1.07)
	<0.001
	<0.001

	
	High Waist Circumference
	1.04 (1.03-1.05)
	<0.001
	<0.001

	
	Waist Circumference
	1.07 (1.06-1.08)
	<0.001
	<0.001

	
	Mid-Hip Circumference
	1.04 (1.02-1.05)
	<0.001
	<0.001

	
	Waistband Circumference
	1.03 (1.02-1.04)
	<0.001
	<0.001

	
	High Hip Circumference
	1.03 (1.02-1.05)
	<0.001
	<0.001

	
	Hip Circumference
	1.02 (1.01-1.03)
	0.006 
	1.000 

	
	Abdominal Circumference
	1.04 (1.02-1.05)
	<0.001
	<0.001

	
	Underbust Circumference
	1.05 (1.04-1.06)
	<0.001
	<0.001

	Abbreviations: BMI, body mass index; OR, odds ratio; CI, confidence interval; ref, reference group. The model was  adjusted for age, sex, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, physical exercise, and body mass index. To account for multiple comparisons, Bonferroni correction was applied based on the number of outcomes (n = 5), and statistical significance was defined as a two-sided P value < 0.01 (0.05/5).



	Table S11. Association Between Five Categories of Body Measurement Indicators and Diabetes in a Multivariable Logistic Regression Model Adjusted for BMI

	3D Body Measurement Categories
	Variable
	OR(95%CI)
	P-value
	adjusted P-value

	Torso and Limb Proportion
	Head Height
	0.92 (0.87-0.98)
	0.009 
	1.000 

	
	Head-Shoulder Distance
	0.91 (0.87-0.96)
	<0.001
	0.041 

	
	Left Shoulder-Waist Distance
	1.07 (1.03-1.1)
	<0.001
	0.003 

	
	Right Shoulder-Waist Distance
	1.07 (1.04-1.1)
	<0.001
	0.001 

	
	Left Shoulder-Waistband Distance
	1.05 (1.02-1.08)
	<0.001
	0.037 

	
	Right Shoulder-Waistband Distance
	1.06 (1.03-1.09)
	<0.001
	0.019 

	
	Left Waistband-Crotch Distance
	1 (0.99-1.01)
	0.989 
	1.000 

	
	Right Waistband-Crotch Distance
	1 (0.99-1.01)
	0.968 
	1.000 

	
	Mid-Neck Circumference
	1.15 (1.11-1.19)
	<0.001
	<0.001

	
	Neck Base Circumference
	1.14 (1.1-1.18)
	<0.001
	<0.001

	
	Left Shoulder Hollow Depth
	1.02 (0.99-1.04)
	0.164 
	1.000 

	
	Right Shoulder Hollow Depth
	1.01 (0.99-1.03)
	0.288 
	1.000 

	
	Torso Waist Width
	1.2 (1.14-1.25)
	<0.001
	<0.001

	
	Left Shoulder Angle
	0.97 (0.95-0.99)
	0.007 
	1.000 

	
	Right Shoulder Angle
	0.97 (0.95-1)
	0.016 
	1.000 

	
	Front Axillary Width
	1.01 (0.99-1.04)
	0.298 
	1.000 

	
	Anterior Neck-Waist Distance
	1.03 (1-1.05)
	0.038 
	1.000 

	
	Left Neck-Bust Distance
	1.02 (0.99-1.05)
	0.237 
	1.000 

	
	Right Neck-Bust Distance
	1.02 (0.99-1.05)
	0.225 
	1.000 

	
	Back Width
	1.13 (1.09-1.17)
	<0.001
	<0.001

	
	Posterior Neck-Waist Height
	1.07 (1.04-1.1)
	<0.001
	0.001 

	
	Left Waist-Thigh Height
	1.02 (0.98-1.05)
	0.336 
	1.000 

	
	Right Waist-Thigh Height
	1.02 (0.98-1.05)
	0.322 
	1.000 

	
	Left Upper Arm Length
	0.99 (0.96-1.02)
	0.652 
	1.000 

	
	Right Upper Arm Length
	0.97 (0.94-1)
	0.088 
	1.000 

	
	Left Forearm Length
	0.99 (0.97-1.01)
	0.495 
	1.000 

	
	Right Forearm Length
	1 (0.98-1.02)
	0.847 
	1.000 

	
	Left Upper Arm Circumference
	0.96 (0.93-0.99)
	0.008 
	1.000 

	
	Right Upper Arm Circumference
	0.98 (0.95-1.01)
	0.218 
	1.000 

	
	Left Elbow Circumference
	0.98 (0.93-1.03)
	0.476 
	1.000 

	
	Right Elbow Circumference
	0.97 (0.92-1.02)
	0.199 
	1.000 

	
	Left Forearm Circumference
	1.01 (0.96-1.06)
	0.596 
	1.000 

	
	Right Forearm Circumference
	1.01 (0.96-1.05)
	0.731 
	1.000 

	
	Left Knee Circumference
	0.83 (0.8-0.86)
	<0.001
	<0.001

	
	Right Knee Circumference
	0.85 (0.82-0.89)
	<0.001
	<0.001

	
	Left Below-Knee Circumference
	0.83 (0.8-0.87)
	<0.001
	<0.001

	
	Right Below-Knee Circumference
	0.83 (0.79-0.86)
	<0.001
	<0.001

	
	Left Calf Circumference
	0.94 (0.9-0.97)
	0.001 
	0.143 

	
	Right Calf Circumference
	0.91 (0.88-0.95)
	<0.001
	<0.001

	
	Left Ankle Circumference
	0.89 (0.87-0.92)
	<0.001
	<0.001

	
	Right Ankle Circumference
	0.87 (0.84-0.89)
	<0.001
	<0.001

	
	Shoulder Width
	1.11 (1.06-1.17)
	<0.001
	0.002 

	
	Knee Height
	0.98 (0.94-1.01)
	0.177 
	1.000 

	
	Shoulder Width
	1.08 (1.04-1.12)
	<0.001
	0.005 

	
	Chest Width
	1.14 (1.1-1.19)
	<0.001
	<0.001

	
	Left Lower Leg Length
	0.92 (0.88-0.95)
	<0.001
	0.003 

	
	Right Lower Leg Length
	0.91 (0.87-0.94)
	<0.001
	<0.001

	
	Mid-Thigh Circumference
	0.89 (0.87-0.92)
	<0.001
	<0.001

	
	Right Mid-Thigh Circumference
	0.9 (0.88-0.92)
	<0.001
	<0.001

	
	Tibial Height
	1.01 (0.97-1.05)
	0.670 
	1.000 

	
	Chest Depth
	1.23 (1.17-1.28)
	<0.001
	<0.001

	
	Body Depth
	1 (0.99-1.01)
	0.462 
	1.000 

	
	Hip Width
	0.9 (0.85-0.95)
	<0.001
	0.007 

	Posture and Structural Symmetry
	Neck-Shoulder Distance
	0.92 (0.86-0.99)
	0.029 
	1.000 

	
	Left Waist-Buttock Distance
	0.97 (0.94-1)
	0.064 
	1.000 

	
	Right Waist-Buttock Distance
	0.97 (0.94-1)
	0.051 
	1.000 

	
	Ankle Height
	1.21 (1.13-1.3)
	<0.001
	<0.001

	
	Neck Width
	1.2 (1.11-1.29)
	<0.001
	0.001 

	
	Left Neck Base Circumference
	1.13 (1.06-1.19)
	<0.001
	0.012 

	
	Right Neck Base Circumference
	1.18 (1.11-1.25)
	<0.001
	<0.001

	
	Posterior Neck Base Circumference
	1.1 (1.05-1.15)
	<0.001
	0.020 

	
	Left Torso Height
	1.07 (1.04-1.1)
	<0.001
	<0.001

	
	Right Torso Height
	1.07 (1.04-1.1)
	<0.001
	<0.001

	
	Inter-Nipple Distance
	1.07 (1.03-1.11)
	0.001 
	0.083 

	
	Waistband-Buttock Height
	0.96 (0.93-1)
	0.068 
	1.000 

	
	Left Wrist Circumference
	1 (0.97-1.02)
	0.730 
	1.000 

	
	Right Wrist Circumference
	1 (0.97-1.02)
	0.965 
	1.000 

	
	Left Instep Circumference
	0.89 (0.84-0.93)
	<0.001
	<0.001

	
	Right Instep Circumference
	0.86 (0.81-0.91)
	<0.001
	<0.001

	
	Cervical Lateral Flexion
	1.01 (0.97-1.06)
	0.540 
	1.000 

	
	Left Rounded Shoulder
	1.01 (0.99-1.02)
	0.327 
	1.000 

	
	Right Rounded Shoulder
	1.01 (1-1.03)
	0.077 
	1.000 

	
	Cervical Rotation
	0.99 (0.97-1.01)
	0.232 
	1.000 

	
	Shoulder Height Asymmetry
	0.96 (0.89-1.03)
	0.235 
	1.000 

	
	Trunk Rotation
	0.92 (0.86-1)
	0.048 
	1.000 

	
	Pelvic Tilt
	0.99 (0.97-1.01)
	0.378 
	1.000 

	
	Left Knee Valgus/Varus
	1.03 (0.9-1.19)
	0.653 
	1.000 

	
	Right Knee Valgus/Varus
	0.96 (0.83-1.11)
	0.594 
	1.000 

	
	Left Hand Length
	1 (0.98-1.03)
	0.839 
	1.000 

	
	Right Hand Length
	1 (0.97-1.03)
	0.811 
	1.000 

	
	Intertragion Distance
	1.1 (1.02-1.2)
	0.020 
	1.000 

	
	Left Shoulder Width
	0.98 (0.91-1.05)
	0.617 
	1.000 

	
	Right Shoulder Width
	1.03 (0.96-1.1)
	0.483 
	1.000 

	Vertical Structure and Fat Distribution
	Neck-Buttock Height
	1.03 (1-1.06)
	0.085 
	1.000 

	
	Waist-Knee Height
	1.01 (0.99-1.04)
	0.319 
	1.000 

	
	Left Shoulder-Thigh Distance
	1.07 (1.04-1.1)
	<0.001
	<0.001

	
	Right Shoulder-Thigh Distance
	1.07 (1.04-1.11)
	<0.001
	<0.001

	
	Back Waistband-Knee Height
	1.02 (1-1.05)
	0.100 
	1.000 

	
	Left Waistband-Knee Height
	1.02 (0.99-1.05)
	0.191 
	1.000 

	
	Left Shoulder-Buttock Distance
	1.04 (1.01-1.07)
	0.015 
	1.000 

	
	Right Shoulder-Buttock Distance
	1.04 (1.01-1.07)
	0.007 
	1.000 

	
	Crotch Height
	1 (0.99-1.01)
	0.924 
	1.000 

	
	Breast Angle
	1.01 (1-1.02)
	0.004 
	0.678 

	
	Bust Point-Neck Circumference
	1.02 (1-1.03)
	0.014 
	1.000 

	
	Left Arm Length
	0.99 (0.97-1.01)
	0.390 
	1.000 

	
	Right Arm Length
	0.99 (0.97-1.01)
	0.382 
	1.000 

	
	Left Medial Leg Height
	1 (0.99-1.01)
	0.606 
	1.000 

	
	Right Medial Leg Height
	1 (0.98-1.01)
	0.427 
	1.000 

	
	Left Thigh Circumference
	0.88 (0.86-0.91)
	<0.001
	<0.001

	
	Right Thigh Circumference
	0.89 (0.87-0.91)
	<0.001
	<0.001

	
	Head Circumference
	0.98 (0.95-1.01)
	0.138 
	1.000 

	
	Cervical Flexion
	0.98 (0.97-0.99)
	<0.001
	0.001 

	
	Vertex-Left Waistband Distance
	1.02 (1-1.05)
	0.101 
	1.000 

	
	Vertex-Right Waistband Distance
	1.02 (1-1.05)
	0.114 
	1.000 

	
	Transverse Shoulder Width
	1.1 (1.06-1.14)
	<0.001
	<0.001

	
	Crotch Length
	1 (1-1.01)
	0.676 
	1.000 

	
	Right Inguinal Circumference
	1 (0.99-1.01)
	0.734 
	1.000 

	
	Left Inguinal Circumference
	0.99 (0.98-1)
	0.014 
	1.000 

	
	Left Thigh Length
	1.03 (1-1.05)
	0.059 
	1.000 

	
	Right Thigh Length
	1.03 (1-1.05)
	0.061 
	1.000 

	
	Left Upper Limb Length
	0.99 (0.97-1.01)
	0.293 
	1.000 

	
	Right Upper Limb Length
	0.98 (0.96-1.01)
	0.162 
	1.000 

	
	Left Full Arm Length
	0.99 (0.97-1.01)
	0.295 
	1.000 

	
	Right Full Arm Length
	0.99 (0.97-1.01)
	0.269 
	1.000 

	Stature and Joint Flexibility
	Neck Height
	1.01 (1-1.03)
	0.067 
	1.000 

	
	Neck-Shoulder Angle
	1 (0.99-1.02)
	0.809 
	1.000 

	
	Stature
	1.01 (0.99-1.02)
	0.282 
	1.000 

	
	Left Knee Flexion-Extension
	0.99 (0.98-1)
	0.187 
	1.000 

	
	Right Knee Flexion-Extension
	0.99 (0.98-1.01)
	0.278 
	1.000 

	
	Left Shoulder Height
	1.02 (1-1.03)
	0.026 
	1.000 

	
	Right Shoulder Height
	1.02 (1-1.03)
	0.018 
	1.000 

	Core Circumference and Fat Concentration
	Neck-Knee Height
	1.04 (1.02-1.06)
	0.001 
	0.109 

	
	Left Axillary Height
	1.02 (1.01-1.04)
	0.006 
	1.000 

	
	Right Axillary Height
	1.02 (1.01-1.04)
	0.005 
	0.767 

	
	Back Waistband Height
	1 (0.98-1.02)
	0.715 
	1.000 

	
	Front Waistband Height
	1 (0.98-1.02)
	0.960 
	1.000 

	
	Left Waistband Height
	1 (0.98-1.02)
	0.835 
	1.000 

	
	Right Waistband Height
	1 (0.98-1.02)
	0.796 
	1.000 

	
	Left Waistband-Ankle Height
	0.99 (0.97-1.01)
	0.320 
	1.000 

	
	Right Waistband-Ankle Height
	0.99 (0.97-1.01)
	0.235 
	1.000 

	
	Waist Height
	1 (0.98-1.02)
	0.964 
	1.000 

	
	High Waist Height
	1.01 (0.99-1.02)
	0.455 
	1.000 

	
	Buttock Height
	1.02 (1-1.04)
	0.134 
	1.000 

	
	Navel Height
	1.01 (0.99-1.03)
	0.303 
	1.000 

	
	Bust Circumference
	1.06 (1.04-1.08)
	<0.001
	<0.001

	
	Upper Bust Circumference
	1.06 (1.04-1.08)
	<0.001
	<0.001

	
	High Waist Circumference
	1.06 (1.04-1.07)
	<0.001
	<0.001

	
	Waist Circumference
	1.08 (1.06-1.1)
	<0.001
	<0.001

	
	Mid-Hip Circumference
	1.02 (1-1.03)
	0.032 
	1.000 

	
	Waistband Circumference
	1.03 (1.01-1.04)
	<0.001
	0.024 

	
	High Hip Circumference
	1.04 (1.02-1.05)
	<0.001
	<0.001

	
	Hip Circumference
	0.98 (0.96-0.99)
	0.004 
	0.719 

	
	Abdominal Circumference
	1.04 (1.03-1.05)
	<0.001
	<0.001

	
	Underbust Circumference
	1.06 (1.05-1.07)
	<0.001
	<0.001

	Abbreviations: BMI, body mass index; OR, odds ratio; CI, confidence interval; ref, reference group. The model was  adjusted for age, sex, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, physical exercise, and body mass index. To account for multiple comparisons, Bonferroni correction was applied based on the number of outcomes (n = 5), and statistical significance was defined as a two-sided P value < 0.01 (0.05/5).





	Table S12. Association Between Standardized Lower Limb Circumferences and Diabetes

	Variable
	OR(95%CI)
	P-value
	adjusted P-value

	Left Thigh Circumference
	0.38 (0.33-0.45)
	<0.001
	<0.001

	Right Thigh Circumference
	0.39 (0.33-0.45)
	<0.001
	<0.001

	Left Knee Circumference
	0.46 (0.40-0.52)
	<0.001
	<0.001

	Right Knee Circumference
	0.50 (0.44-0.57)
	<0.001
	<0.001

	Left Calf Top Circumference
	0.47 (0.41-0.54)
	<0.001
	<0.001

	Right Calf Top Circumference
	0.47 (0.41-0.54)
	<0.001
	<0.001

	Left Calf Circumference
	0.70 (0.61-0.80)
	<0.001
	<0.001

	Right Calf Circumference
	0.64 (0.56-0.73)
	<0.001
	<0.001

	Left Ankle Circumference
	0.65 (0.59-0.72)
	<0.001
	<0.001

	Right Ankle Circumference
	0.60 (0.54-0.66)
	<0.001
	<0.001

	Abbreviations: OR, odds ratio; CI, confidence interval. The model was adjusted for age, sex, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, physical exercise, and body mass index. P values were corrected for multiple comparisons using the FDR method.





	Table S13. Added Predictive Value of Body Shape Clusters for Metabolic Syndrome

	Performance Dimension
	Metric
	Base Model
	Full Model (Base Model+Clusters)
	Improvement

	Discrimination
	AUC (C-statistic)
	0.629
	0.753
	0.124

	
	DeLong's P-valuea
	-
	-
	<0.001

	Calibration
	Brier Scoreb
	0.2111
	0.1833
	-0.0278

	Reclassification
	IDI 
	-
	0.1255
	0.1255

	
	NRI 
	-
	0.2596
	0.2596

	Abbreviations: AUC, area under the curve; IDI, Integrated Discrimination Improvement; NRI, Net Reclassification Improvement. 
a P-value from DeLong's test comparing the AUC of the Full Model to the Base Model.
b Brier Score: Mean squared error between predicted probabilities and actual outcomes. Lower scores indicate better calibration.




	Table S14. Subgroup Analysis of Absolute and Differential Risk for Metabolic Syndrome by Cluster

	Subgroup
	Cluster
	N 
	Absolute Risk 
(95% CI)
	Risk Difference
 (95% CI)

	
	
	cases
	total
	
	

	BMI a
	
	
	
	
	

	   Underweight
	cluster1
	0
	0
	–
	–

	   Underweight
	cluster2
	3
	91
	3.30% (0.37-6.97)
	ref

	   Underweight
	cluster3
	0
	0
	–
	–

	   Underweight
	cluster4
	0
	2
	–
	-3.30 (-6.97-0.37)

	   Normal weight
	cluster1
	0
	1
	–
	–

	   Normal weight
	cluster2
	92
	1168
	7.88% (6.33-9.43)
	ref

	   Normal weight
	cluster3
	31
	228
	13.60% (9.15-18.05)
	5.72 (1.01-10.43)

	   Normal weight
	cluster4
	78
	510
	15.29% (12.17-18.41)
	7.42 (3.93-10.90)

	   Overweight
	cluster1
	78
	204
	38.24% (31.57-44.91)
	11.19 (0.86-21.51)

	   Overweight
	cluster2
	33
	122
	27.05% (19.17-34.93)
	ref

	   Overweight
	cluster3
	417
	1041
	40.06% (37.08-43.04)
	13.01 (4.58-21.43)

	   Overweight
	cluster4
	245
	758
	32.32% (28.99-35.65)
	5.27 (-3.28-13.83)

	   Obese
	cluster1
	370
	609
	60.76% (56.88-64.64)
	–

	   Obese
	cluster2
	0
	0
	–
	ref

	   Obese
	cluster3
	281
	379
	74.14% (69.73-78.55)
	–

	   Obese
	cluster4
	46
	61
	75.41% (64.60-86.22)
	–

	Age b
	
	
	
	
	

	   ≥60
	cluster1
	226
	363
	62.26% (57.27-67.25)
	47.73 (41.91-53.55)

	   ≥60
	cluster2
	77
	530
	14.53% (11.53-17.53)
	ref

	   ≥60
	cluster3
	278
	612
	45.42% (41.48-49.36)
	30.90 (25.94-35.85)

	   ≥60
	cluster4
	262
	764
	34.29% (30.92-37.66)
	19.76 (15.26-24.27)

	   <60
	cluster1
	222
	451
	49.22% (44.61-53.83)
	43.23 (38.35-48.11)

	   <60
	cluster2
	51
	851
	5.99% (4.40-7.58)
	ref

	   <60
	cluster3
	451
	1036
	43.53% (40.51-46.55)
	37.54 (34.13-40.95)

	   <60
	cluster4
	107
	567
	18.87% (15.65-22.09)
	12.88 (9.28-16.47)

	Sex c
	
	
	
	
	

	   male
	cluster1
	111
	157
	70.70% (63.58-77.82)
	57.99 (50.40-65.59)

	   male
	cluster2
	77
	606
	12.71% (10.06-15.36)
	ref

	   male
	cluster3
	626
	1242
	50.40% (47.62-53.18)
	37.70 (33.85-41.54)

	   male
	cluster4
	88
	191
	46.07% (39.00-53.14)
	33.37 (25.82-40.92)

	   female
	cluster1
	337
	657
	51.29% (47.47-55.11)
	44.71 (40.51-48.91)

	   female
	cluster2
	51
	775
	6.58% (4.83-8.33)
	ref

	   female
	cluster3
	103
	406
	25.37% (21.14-29.60)
	18.79 (14.21-23.37)

	   female
	cluster4
	281
	1140
	24.65% (22.15-27.15)
	18.07 (15.02-21.12)

	Abbreviations: CI, confidence interval; ref, reference group; –, a specific cluster is absent within a certain subgroup; for example, Cluster 2 (the reference cluster) is not present in the 'Obese' subgroup. 




	Table S15. Association Between Body Shape, Metabolic Syndrome, and Core Diseases in a Multivariable Logistic Model Adjusted for Medication Use

	Outcome
	Comparison
	OR(95%CI)
	P-value
	adjusted P-value

	Metabolic syndrome
	Cluster 1 vs 2
	1.63 (1.13-2.35)
	0.009
	0.009

	
	Cluster 3 vs 2
	2.06 (1.55-2.74)
	<0.001
	<0.001

	
	Cluster 4 vs 2
	1.88 (1.40-2.54)
	<0.001
	<0.001

	Diabetes
	Cluster 1 vs 2
	0.50 (0.25-1.01)
	0.052
	0.157

	
	Cluster 3 vs 2
	0.90 (0.53-1.55)
	0.695
	0.833

	
	Cluster 4 vs 2
	1.06 (0.62-1.82)
	0.833
	0.833

	Hypertension
	Cluster 1 vs 2
	1.88 (1.25-2.82)
	0.002
	0.004

	
	Cluster 3 vs 2
	1.60 (1.18-2.15)
	0.002
	0.004

	
	Cluster 4 vs 2
	1.36 (1.01-1.83)
	0.045
	0.045

	Hyperlipidemia
	Cluster 1 vs 2
	1.09 (0.82-1.43)
	0.560
	0.560

	
	Cluster 3 vs 2
	1.47 (1.21-1.79)
	<0.001
	<0.001

	
	Cluster 4 vs 2
	1.13 (0.93-1.36)
	0.217
	0.325

	Hyperuricemia
	Cluster 1 vs 2
	1.46 (1.07-1.99)
	0.016
	0.024

	
	Cluster 3 vs 2
	1.21 (0.96-1.53)
	0.098
	0.098

	
	Cluster 4 vs 2
	1.45 (1.15-1.83)
	0.002
	0.005

	Abbreviations: OR, odds ratio; CI, confidence interval; ref, reference group. P values were corrected for multiple comparisons using the FDR method.
The model was adjusted for age, sex, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, physical activity, body mass index, and the use of medications for diabetes, hypertension, dyslipidemia, and hyperuricemia.










	Table S16. Association Between Body Shape and Metabolic Syndrome Across Different Subgroups in a Multivariable Logistic Model Adjusted for Medication Use

	Subgroup
	Comparison
	OR(95%CI)
	P-value
	adjusted P-value

	BMI a
	
	
	
	

	   Underweight
	Cluster 4 vs 2
	–
	– 
	– 

	   Normal weight
	Cluster 1 vs 2
	–
	– 
	– 

	   Normal weight
	Cluster 3 vs 2
	1.52 (0.92-2.44)
	0.091 
	0.122 

	   Normal weight
	Cluster 4 vs 2
	1.80 (1.20-2.71)
	0.005 
	0.016 

	   Overweight
	Cluster 1 vs 2
	2.30 (1.28-4.17)
	0.006 
	0.016 

	   Overweight
	Cluster 3 vs 2
	1.94 (1.22-3.16)
	0.006 
	0.016 

	   Overweight
	Cluster 4 vs 2
	1.78 (1.08-3.01)
	0.027 
	0.054 

	   Obese
	Cluster 3 vs 2
	1.48 (0.98-2.22)
	0.061 
	0.098 

	   Obese
	Cluster 4 vs 2
	1.67 (0.87-3.33)
	0.133 
	0.152 

	Age b
	
	
	
	

	   <60
	Cluster 1 vs 2
	1.93 (1.12-3.35)
	0.019 
	0.023 

	   <60
	Cluster 3 vs 2
	2.18 (1.40-3.41)
	0.001 
	0.003 

	   <60
	Cluster 4 vs 2
	1.86 (1.14-3.06)
	0.014 
	0.020 

	   ≥60
	Cluster 1 vs 2
	1.38 (0.83-2.32)
	0.215 
	0.215 

	   ≥60
	Cluster 3 vs 2
	1.72 (1.17-2.53)
	0.006 
	0.012 

	   ≥60
	Cluster 4 vs 2
	1.70 (1.17-2.48)
	0.006 
	0.012 

	Sex c
	
	
	
	

	   male
	Cluster 1 vs 2
	1.54 (0.88-2.74)
	0.135 
	0.138 

	   male
	Cluster 3 vs 2
	1.82 (1.25-2.66)
	0.002 
	0.012 

	   male
	Cluster 4 vs 2
	1.85 (1.15-2.98)
	0.012 
	0.035 

	   female
	Cluster 1 vs 2
	1.47 (0.88-2.47)
	0.138 
	0.138 

	   female
	Cluster 3 vs 2
	1.65 (1.04-2.65)
	0.035 
	0.069 

	   female
	Cluster 4 vs 2
	1.51 (1.01-2.28)
	0.046 
	0.069 

	Abbreviations: OR, odds ratio; CI, confidence interval; ref, reference group; –, the odds ratio was extremely large, not statistically significant, and had an abnormal confidence interval, indicating that the frequency of the variable was very low in one of the categories. P values were corrected for multiple comparisons using the FDR method.
a Adjusted for age, sex, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, physical exercise, and the use of medications for diabetes, hypertension, dyslipidemia, and hyperuricemia.
b Adjusted for sex, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, physical exercise, body mass index, and the use of medications for diabetes, hypertension, dyslipidemia, and hyperuricemia.
c Adjusted for age, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, physical exercise, body mass index, and the use of medications for diabetes, hypertension, dyslipidemia, and hyperuricemia.







	Table S17. Association Between Body Shape and Metabolic Syndrome (NCEP-ATP III Definition) in a Multivariable Logistic Regression Model Adjusted for BMI

	Outcome
	Comparison
	OR(95%CI)
	P-value
	adjusted P-value

	Metabolic syndrome
	Cluster 1 vs 2
	1.57 (1.16-2.14)
	0.004
	0.004

	
	Cluster 3 vs 2
	1.94 (1.56-2.42)
	<0.001
	<0.001

	
	Cluster 4 vs 2
	1.62 (1.31-2.01)
	<0.001
	<0.001

	Abbreviations: NCEP ATP III, the national cholesterol education program adult treatment panel III; BMI, body mass index; OR, odds ratio; CI, confidence interval; ref, reference group. P values were corrected for multiple comparisons using the FDR method.
The model was adjusted for age, sex, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, physical exercise, and body mass index.








	Table S18. Association Between Body Shape and Metabolic Syndrome (NCEP-ATP III Definition) Across Different Subgroups in a Multivariable Logistic Regression Model Adjusted for BMI

	Subgroup
	Comparison
	OR(95%CI)
	P-value
	adjusted P-value

	BMI a
	
	
	
	

	   Underweight
	Cluster 4 vs 2
	–
	–
	–

	   Normal weight
	Cluster 1 vs 2
	–
	– 
	– 

	   Normal weight
	Cluster 3 vs 2
	1.87 (1.33-2.61)
	<0.001 
	0.003 

	   Normal weight
	Cluster 4 vs 2
	1.53 (1.17-2.00)
	0.002 
	0.009 

	   Overweight
	Cluster 1 vs 2
	1.74 (1.05-2.90)
	0.032 
	0.096 

	   Overweight
	Cluster 3 vs 2
	1.49 (1.00-2.22)
	0.050 
	0.112 

	   Overweight
	Cluster 4 vs 2
	1.24 (0.81-1.90)
	0.326 
	0.490 

	   Obese
	Cluster 3 vs 2
	1.20 (0.78-1.84)
	0.409 
	0.525 

	   Obese
	Cluster 4 vs 2
	2.13 (0.98-5.33)
	0.075 
	0.135 

	Age b
	
	
	
	

	   <60
	Cluster 1 vs 2
	1.88 (1.24-2.85)
	0.003 
	0.006 

	   <60
	Cluster 3 vs 2
	2.13 (1.55-2.92)
	<0.001 
	<0.001 

	   <60
	Cluster 4 vs 2
	1.57 (1.13-2.19)
	0.008 
	0.012 

	   ≥60
	Cluster 1 vs 2
	1.44 (0.90-2.30)
	0.129 
	0.129 

	   ≥60
	Cluster 3 vs 2
	1.49 (1.09-2.03)
	0.012 
	0.015 

	   ≥60
	Cluster 4 vs 2
	1.69 (1.27-2.25)
	<0.001 
	0.001 

	Sex c
	
	
	
	

	   male
	Cluster 1 vs 2
	1.63 (0.95-2.83)
	0.080 
	0.080 

	   male
	Cluster 3 vs 2
	1.59 (1.15-2.19)
	0.004 
	0.013 

	   male
	Cluster 4 vs 2
	1.62 (1.07-2.44)
	0.022 
	0.027 

	   female
	Cluster 1 vs 2
	1.62 (1.09-2.42)
	0.017 
	0.026 

	   female
	Cluster 3 vs 2
	1.93 (1.39-2.67)
	<0.001 
	0.001 

	   female
	Cluster 4 vs 2
	1.44 (1.11-1.89)
	0.007 
	0.013 

	Abbreviations: NCEP ATP III, the national cholesterol education program adult treatment panel III; BMI, body mass index; OR, odds ratio; CI, confidence interval; ref, reference group; –, the odds ratio was extremely large, not statistically significant, and had an abnormal confidence interval, indicating that the frequency of the variable was very low in one of the categories. P values were corrected for multiple comparisons using the FDR method.
a Adjusted for age, sex, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, and physical exercise. 
b Adjusted for sex, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, physical exercise, and body mass index.
c Adjusted for age, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, physical exercise, and body mass index.







	Table S19. Association Between Body Shape and Metabolic Syndrome (IDF Definition) in a Multivariable Logistic Regression Model Adjusted for BMI

	Outcome
	Comparison
	OR(95%CI)
	P-value
	[bookmark: OLE_LINK1]adjusted P-value

	Metabolic syndrome
	Cluster 1 vs 2
	2.30 (1.60-3.31)
	<0.001
	<0.001

	
	Cluster 3 vs 2
	2.76 (2.06-3.72)
	<0.001
	<0.001

	
	Cluster 4 vs 2
	2.68 (2.01-3.60)
	<0.001
	<0.001

	Abbreviations: IDF, the international diabetes federation; BMI, body mass index; OR, odds ratio; CI, confidence interval. P values were corrected for multiple comparisons using the FDR method.
The model was adjusted for age, sex, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, physical exercise, and body mass index.








	Table S20. Association Between Body Shape and Metabolic Syndrome (IDF Definition) Across Different Subgroups in a Multivariable Logistic Regression Model Adjusted for BMI

	Subgroup
	Comparison
	OR(95%CI)
	P-value
	adjusted P-value

	BMI a
	
	
	
	

	   Underweight
	Cluster 4 vs 2
	–
	–
	–

	   Normal weight
	Cluster 1 vs 2
	–
	– 
	– 

	   Normal weight
	Cluster 3 vs 2
	2.24 (1.24-3.92)
	0.006 
	0.011 

	   Normal weight
	Cluster 4 vs 2
	2.37 (1.59-3.56)
	<0.001 
	<0.001 

	   Overweight
	Cluster 1 vs 2
	2.63 (1.56-4.50)
	<0.001 
	0.001 

	   Overweight
	Cluster 3 vs 2
	1.96 (1.28-3.05)
	0.002 
	0.006 

	   Overweight
	Cluster 4 vs 2
	1.81 (1.16-2.88)
	0.010 
	0.017 

	   Obese
	Cluster 3 vs 2
	1.17 (0.76-1.79)
	0.471 
	0.539 

	   Obese
	Cluster 4 vs 2
	2.16 (1.00-5.41)
	0.069 
	0.092 

	Age b
	
	
	
	

	   <60
	Cluster 1 vs 2
	2.37 (1.40-4.05)
	0.001 
	0.002 

	   <60
	Cluster 3 vs 2
	2.56 (1.64-4.07)
	<0.001 
	<0.001 

	   <60
	Cluster 4 vs 2
	2.29 (1.43-3.71)
	0.001 
	0.001 

	   ≥60
	Cluster 1 vs 2
	2.12 (1.26-3.61)
	0.005 
	0.005 

	   ≥60
	Cluster 3 vs 2
	2.39 (1.61-3.60)
	<0.001 
	<0.001 

	   ≥60
	Cluster 4 vs 2
	2.82 (1.94-4.14)
	<0.001 
	<0.001 

	Sex c
	
	
	
	

	   male
	Cluster 1 vs 2
	2.66 (1.39-5.18)
	0.003 
	0.003 

	   male
	Cluster 3 vs 2
	2.50 (1.56-4.09)
	<0.001 
	<0.001 

	   male
	Cluster 4 vs 2
	2.75 (1.58-4.89)
	<0.001 
	0.001 

	   female
	Cluster 1 vs 2
	2.37 (1.51-3.76)
	<0.001 
	<0.001 

	   female
	Cluster 3 vs 2
	2.23 (1.49-3.37)
	<0.001 
	<0.001 

	   female
	Cluster 4 vs 2
	2.11 (1.49-3.02)
	<0.001 
	<0.001 

	Abbreviations: IDF, the international diabetes federation; BMI, body mass index; OR, odds ratio; CI, confidence interval; –, the odds ratio was extremely large, not statistically significant, and had an abnormal confidence interval, indicating that the frequency of the variable was very low in one of the categories. P values were corrected for multiple comparisons using the FDR method.
a Adjusted for age, sex, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, and physical exercise. 
b Adjusted for sex, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, physical exercise, and body mass index.
c Adjusted for age, education level, marital status, monthly personal income, smoking status, alcohol consumption, physical labor, physical exercise, and body mass index.




Supplementary Methods 1. 3D Body Scanning Protocol
The system employs optical triangulation principles, capturing a 360° full-body image via four synchronized imaging pillars (located at the front-left, front-right, back-left, and back-right) during a 10-second automated scan. To ensure data reliability and accuracy, strict quality control was performed according to standardized operating procedures (SOPs). Prior to daily measurements, the instrument underwent a rigorous two-step calibration process (Step 1: laser planar loop; Step 2: 5-position global calibration), followed by a quality control test scan to 'confirm the accuracy of data estimation'. To ensure measurement precision, participants were required to wear only underwear and remove all accessories (e.g., earrings, necklaces) and face masks. Participants with long hair wore a specialized light-colored cap, ensuring all hair was covered and the ears were exposed. Each participant stood on designated foot markers in a standard neutral posture: standing upright, looking straight ahead, with arms straight, fingers together, positioned 20–30 cm away from the torso, and breathing normally. After the scan, the Alpha3Ds software automatically processed these images and calculated the body dimensions.



Supplementary Methods 2. Definitions for Hypertension, Diabetes, Hyperuricemia, and Hyperlipidemia
Additional Disease Definitions: Hypertension was defined as a self-reported diagnosis, use of antihypertensive medication, or systolic blood pressure (SBP) ≥140 mmHg and/or diastolic blood pressure (DBP) ≥90 mmHg. Diabetes was defined as a self-reported diagnosis, use of glucose-lowering medications or insulin, or FPG ≥7.0 mmol/L. Hyperuricemia was defined as serum uric acid ≥420 μmol/L (7.0 mg/dL) in men or ≥360 μmol/L (6.0 mg/dL) in women. Hyperlipidemia was defined as fasting total cholesterol >5.72 mmol/L or TG >1.7 mmol/L.


Supplementary Methods 3. Detailed Definitions and Categorization of Covariates
Education level was categorized as below high school, high school, or college and above. Personal monthly income was classified into three groups: <¥3,000, ¥3,000–¥5,000, and >¥5,000. Smoking and alcohol consumption were categorized as never, ever, or current. Physical labor was classified into three levels: light, moderate, and heavy. Light physical labor referred to work that mainly involves sedentary tasks or minimal physical movement, such as clerical work, sales, basic laboratory operations, and classroom teaching. Moderate physical labor referred to occupations that involve a certain degree of physical effort, such as motor vehicle driving, electrical installation, lathe operation, and assembly line work. Heavy physical labor referred to jobs with a high level of physical exertion, such as manual agricultural labor, steel smelting, dancing, professional sports, cargo handling, logging, and mining. Physical exercise refers to regular and self-initiated activities performed for the purpose of promoting health, with an average duration of at least 20 minutes per session. Such activities include, but are not limited to, running, swimming, cycling, hiking, ball sports, dancing, fitness training, and walking. Based on frequency, exercise is categorized into three levels: light, defined as exercising ≤3 days per month or never; moderate, defined as exercising 1–4 days per week; and vigorous, defined as exercising 5–7 days per week. BMI is categorized into the following four groups: underweight (BMI < 18.5 kg/m²), normal weight (BMI 18.5 to < 24.0 kg/m²), overweight (BMI 24.0 to < 28.0 kg/m²), and obesity (BMI ≥ 28.0 kg/m²).


image6.png
Height >~ 164.0 cm

Decision: Height?
(Threshold: 164.0 cm)

Start:
Assess individual body measurements

Cluster 2
(Tall & lean)

Cluster 4
(Short & moderate)

WC <85.0cm
(lean pathway)

WC >=85.0cm
(obese pathway)

Decision: Height?
(Threshold: 164.0 cm)

eight >= 164.0 cm

Decision: Thigh Circumference (TC)?

(Threshold: 55.0 cm)

Height < 164.0 cm

Thigh >=55.0 cm

Cluster 3
(Tall, long-limbed, relatively slim limbs)

Cluster 1
(Short, very broad / Extremely robust)





image7.tiff
0.3

0.2

Net Benefit

o©
-

00 s aaaaaa-aa——r—a

0.00

Decision Curve Analysis

0.25 0.50

Max Net Benefit at Threshold = 0.41

0.75

Threshold Probability

== Base Model == Full Model

Treat All = = Treat None

1.00




image8.tiff
Prevalence (%)

50%

40%

30%

20%

10%

0% -

32.4%

CDS 2020

48.5%

ATP Il

Diagnostic Criteria

38.7%




image1.png
11557 Participants included
in the CNHS (2024)

4

6128 Excluded:
5875 with no 3D body scanning performed;
253 with 3D measurement values of zero

5429 with available 3D body
measurement data

4

255 Excluded:

4 with complete absence of all demographic data
and all outcome variables;

1 with amputation;

132 with cancer or malignant tumors;

26 with a history of major surgeries (gastrectomy,
partial or total thyroidectomy,
pancreatectomy,splenectomy, bilateral
oophorectomy/salpingectomy, or lung resection);

92 with chronic diseases (renal failure, kidney
transplantation, chronic kidney disease, diabetic
nephropathy, liver cirrhosis, or thyroid dysfunction)

5174 Available for analysis





image2.png
Data Collection
June 24, 2024 — October 22, 2024

3D body scanning (using the AlphaM4
scanner)

Laboratory tests: Routine blood tests
and blood biochemistry tests

Questionnaire survey: Demographic
information, lifestyle information, and
medical history information

Euclidean distance

Body Shape Clustering Analysis
December 20, 2024 — March 10, 2025

sdnoio aimeay aA OJuI SjUBWIINSEI

£pog qg pue sauoBatey adeys Apog ino4 ojur sjued

led /15 40 Buuaisn)y

Statistical Modeling and Association Analysis
March 10, 2025 — April 25, 2025

oResxcr
17112124
o2
o082
1800241
o8t 085117
o2 ot
chserd 083070129
080075130
167147208
o2
170321
1812018
110083145
o2 ot
chard 148121180
114086138
1530113208
o2 ot
125008157
180011818

L e

f

tt

f

adsted ot
o2

<amr
<o

om0

061

- Lsawa 1maiersy
Feasiasn 1030 1001
* L@95207 16105935
A58 240535 28033326
THOB) 180217 1601239
Loenam 170019e 1ssa2sy
LesQasren AT0AN2E 18 Q062
B 0199 1ssa1enn
LoOM2)  15OA1®  1N0BI
* 15071 1100615
LeERIY  1wEsim 1301
1o0n1s) omewiw 10w
1007199 171 1nEs20
L0 1 a0 1 aien
T inauase awasasy
Hsaesen 150023 1008200
B oSl 1 0s2s
amassam 1nasis 2e0e1s)
Lssisie Laaosion 1330eeins
1ss s 15200 136052205
o) 1359 143 00130
100w 1soRi
10©17) 0 oeLisy
ErE e )
1masen 1nawin
o610 5
1m0B1%9 AmEsiis) 180Im
ImEMIM 10 w01
- 10os1sm  omomia
LHEH29 101 1007523
" Do 1093
1s0s219  1TEMe 1O
0mOSIE  amEEIE  osoe
w0150 om0

o
3
a
=z
2
o1
3
<

59583SIP 210D 53| PUB SWOIPUAS
sauobaje) adeys Apog 104 UaM]Ag SUONLIDOSSY

|logelay pue adeys Apog uaamiag UONRIDOSSY

sdnoiBqns ssomy saseasip 2107 51|

pue swoipuAs





image3.tiff
Cluster

B custert
Cluster 2
Cluster 3

1] cluster4




image4.tiff
Density

1.0
o8
<
< - = .
©
Q
=
2
T 06
3
E
=
o
0.4
0.4 0.6 0.8 10 0 250 500 750 1000
Adjusted Rand Index (ARI) Bootstrap Iteration
1.0

0.4

06
Adjusted Rand Index (ARI)

08

o
o

Cumulative Mean ARI
o
>

0.4

0 250 500 750 1000
Bootstrap lteration




image5.png




