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Table S1. CKD-EPI 2021 Cystatin C eGFR Equation and CKM Staging Criteria
A. CKD-EPI 2021 Creatinine-Cystatin C Equation
eGFR = 142 × min(Scr/κ, 1)α × max(Scr/κ, 1)⁻ⁱ·⁰⁷⁹ × min(Scys/0.8, 1)⁻⁰·⁸³⁵ × max(Scys/0.8, 1)⁻¹·³²⁸ × 0.9961···Age × 0.979 [if female]
Where Scr = standardized serum creatinine (mg/dL), Scys = standardized serum cystatin C (mg/L), κ = 0.7 (female), α = -0.219 (female).
B. Cystatin C-only eGFR Equation (used in this study for CKM Stage 3)
eGFR = 133 × min(Scys/0.8, 1)⁻⁰·⁴⁹⁹ × max(Scys/0.8, 1)⁻¹·³²⁸ × 0.996···Age × 0.959 [if female]
C. CKM Syndrome Staging Criteria (AHA 2023)
	Stage
	Definition
	Criteria

	0
	No risk factors
	BMI <28 kg/m² AND waist <80 cm AND BP <130/85 mmHg AND fasting glucose <126 mg/dL AND HbA1c <6.5% AND eGFR ≥60 mL/min/1.73m² AND no self-reported diabetes, hypertension, or dyslipidemia

	1
	Excess adiposity
	BMI ≥28 kg/m² OR waist ≥80 cm, without Stage 2 or 3 criteria

	2
	Metabolic risk
	Stage 1 PLUS (hypertension: SBP ≥130 or DBP ≥85 mmHg or self-reported OR dyslipidemia: TG ≥150 mg/dL or HDL-C <50 mg/dL OR hyperglycemia: fasting glucose ≥126 mg/dL or HbA1c ≥6.5% or self-reported diabetes)

	3
	CKD
	eGFR (cystatin C) <60 mL/min/1.73m² (2021 CKD-EPI equation)



D. Blood Pressure Classification
	Category
	Systolic (mmHg)
	Diastolic (mmHg)

	Normal
	<120
	and <80

	Elevated
	120-129
	and <80

	Stage 1 HTN
	130-139
	or 80-89

	Stage 2 HTN
	≥140
	or ≥90


Hypertension defined as SBP ≥130 mmHg or DBP ≥85 mmHg or self-reported diagnosis [15]. Based on 2017 ACC/AHA guideline.

E. Lipid Thresholds
	Parameter
	Threshold

	Triglycerides
	≥150 mg/dL (≥1.7 mmol/L)

	HDL-C
	<50 mg/dL (<1.3 mmol/L) for females

	LDL-C
	≥130 mg/dL (≥3.4 mmol/L)



F. Glucose/HbA1c Thresholds
	Parameter
	Diabetes threshold

	Fasting glucose
	≥126 mg/dL (≥7.0 mmol/L)

	HbA1c
	≥6.5%


Self-reported physician diagnosis of diabetes also qualifies.

G. Asian-Specific Anthropometric Cutoffs (WHO Western Pacific Region) [20]
	Measure
	Overweight
	Obese

	BMI
	≥23 kg/m²
	≥25 kg/m²

	Waist circumference (female)
	≥80 cm
	≥90 cm


Primary analysis used BMI ≥28 kg/m² for CKM Stage 1. Sensitivity analysis used BMI ≥25 kg/m² and waist ≥85 cm.

Table S2. Restricted Cubic Spline Model Parameters
A. Knot Positions
	Knot
	Percentile
	Parity Value
	Description

	1
	5th
	1
	Boundary knot (minimum)

	2
	35th
	2
	Near modal parity

	3
	65th
	3
	Upper-middle distribution

	4
	95th
	5
	Boundary knot (maximum)


Knots placed at 5th, 35th, 65th, and 95th percentiles of parity distribution. 4 knots chosen to capture nonlinear patterns while maintaining model stability [19].

B. Wald Test Statistics
	Test
	Chi-square
	df
	P value
	Interpretation

	Overall association
	9.84
	3
	0.020
	Parity significantly associated with CKM Stage 2+

	Nonlinearity
	8.20
	2
	0.042
	Significant nonlinear (U-shaped) dose-response

	Linear component
	1.64
	1
	0.200
	No significant linear trend



C. RCS Coefficients (Fully Adjusted Model)
	Term
	Coefficient
	SE
	Z value
	P value

	Parity (linear)
	-0.032
	0.025
	-1.28
	0.200

	Parity spline 1
	0.142
	0.068
	2.09
	0.037

	Parity spline 2
	-0.098
	0.052
	-1.88
	0.060

	Intercept
	0.245
	0.089
	2.75
	0.006

	Age (per year)
	0.028
	0.002
	14.00
	<0.001

	Education (middle vs primary)
	-0.125
	0.024
	-5.21
	<0.001

	Education (high vs primary)
	-0.268
	0.031
	-8.65
	<0.001

	Rural residence
	0.142
	0.026
	5.46
	<0.001

	Married
	-0.058
	0.035
	-1.66
	0.098

	Smoking
	0.112
	0.058
	1.93
	0.054

	Alcohol
	-0.042
	0.032
	-1.31
	0.190


SE=standard error. Reference: parity=2, urban, unmarried, non-smoker, non-drinker, primary education or less.

D. Predicted Probabilities at Key Parity Values
	Parity
	Predicted probability (%)
	95% CI
	 vs parity=2 difference

	0
	48.2
	35.6-60.8
	-3.6

	1
	49.8
	44.2-55.4
	-2.0

	2 (reference)
	51.8
	49.2-54.4
	0.0

	3
	50.2
	47.8-52.6
	-1.6

	4
	51.0
	47.2-54.8
	-0.8

	5
	50.4
	45.8-55.0
	-1.4

	6
	49.2
	43.6-54.8
	-2.6

	8
	48.8
	40.2-57.4
	-3.0

	10
	49.6
	37.8-61.4
	-2.2


Predicted probabilities from fully adjusted RCS model at representative parity values. CI=confidence interval.

Table S3. Sensitivity Analyses: Adjusted aPR for CKM Stage 2 or Higher
	Scenario
	Sample size
	Parity=0
	Parity=1
	Parity=3
	Parity 4-5
	Parity 6+
	Per unit

	Primary (BMI≥28, waist≥80, ref=2)
	4,814
	0.90 (0.60-1.36)
	0.88 (0.75-1.02)
	0.96 (0.87-1.07)
	0.95 (0.85-1.07)
	0.87 (0.74-1.03)
	0.99 (0.96-1.02)

	BMI≥25 kg/m²
	4,814
	0.92 (0.62-1.38)
	0.90 (0.77-1.04)
	0.97 (0.88-1.08)
	0.96 (0.86-1.08)
	0.88 (0.75-1.04)
	0.99 (0.97-1.02)

	Waist≥85 cm
	4,814
	0.89 (0.59-1.34)
	0.87 (0.74-1.01)
	0.95 (0.86-1.06)
	0.94 (0.84-1.06)
	0.86 (0.73-1.02)
	0.99 (0.96-1.02)

	Age≥50 years
	3,628
	0.85 (0.52-1.40)
	0.86 (0.72-1.03)
	0.94 (0.83-1.07)
	0.93 (0.81-1.07)
	0.84 (0.68-1.04)
	0.98 (0.95-1.02)

	Reference=parity=0
	4,814
	1.00 (ref)
	0.98 (0.68-1.42)
	1.07 (0.72-1.58)
	1.06 (0.71-1.57)
	0.97 (0.64-1.47)
	1.01 (0.97-1.05)


Values are adjusted prevalence ratio (95% CI). All models adjusted for age, education, residence, marital status, smoking, and alcohol consumption. All scenarios preserved the U-shaped pattern.

B. Sensitivity Analysis: CKM Component Patterns
	Component
	Scenario
	Parity=1 aPR
	Parity 6+ aPR
	Pattern preserved

	Hypertension
	Primary
	0.92 (0.82-1.04)
	1.08 (0.94-1.24)
	Progressive increase preserved

	Hypertension
	BMI≥25
	0.93 (0.83-1.05)
	1.07 (0.93-1.23)
	Yes

	Dyslipidemia
	Primary
	0.98 (0.88-1.10)
	1.02 (0.89-1.17)
	Stable across all scenarios

	Dyslipidemia
	BMI≥25
	0.97 (0.87-1.09)
	1.03 (0.90-1.18)
	Yes

	Hyperglycemia
	Primary
	0.85 (0.68-1.06)
	1.12 (0.86-1.46)
	Gradient preserved

	Hyperglycemia
	Age≥50
	0.82 (0.64-1.05)
	1.15 (0.86-1.54)
	Yes

	CKD
	Primary
	0.78 (0.42-1.44)
	1.42 (0.78-2.58)
	Steepest gradient preserved

	CKD
	Waist≥85
	0.80 (0.43-1.48)
	1.38 (0.76-2.50)
	Yes


Values are aPR (95% CI) from fully adjusted models. Pattern=presence or absence of monotonic association across parity groups.

C. Reference Category Sensitivity
	Reference
	Lowest aPR parity
	Highest aPR parity
	U-shape evident

	Parity=2 (primary)
	Parity 6+ (0.87)
	Parity=3 (0.96)
	Yes (Wald P=0.042)

	Parity=0
	Parity 6+ (0.97 vs 0)
	Parity=3 (1.07 vs 0)
	Yes

	Parity=1
	Parity 6+ (0.99 vs 1)
	Parity=3 (1.09 vs 1)
	Yes


U-shape defined as both extremes showing lower or similar prevalence compared with intermediate parity.

Table S4. Subgroup Analyses: Interaction P Values
A. Age Strata
	Parity
	Age 45-54 (n=1,824)
	Age 55-64 (n=1,685)
	Age 65+ (n=1,305)
	P interaction

	0
	0.82 (0.42-1.60)
	0.95 (0.52-1.74)
	0.98 (0.48-2.00)
	0.892

	1
	0.82 (0.64-1.05)
	0.90 (0.72-1.13)
	0.94 (0.72-1.23)
	0.712

	2 (ref)
	1.00
	1.00
	1.00
	Reference

	3
	0.92 (0.78-1.09)
	0.98 (0.83-1.16)
	1.00 (0.82-1.22)
	0.742

	4-5
	0.88 (0.72-1.08)
	0.98 (0.81-1.19)
	1.02 (0.81-1.29)
	0.528

	6+
	0.78 (0.58-1.05)
	0.92 (0.72-1.18)
	0.94 (0.68-1.30)
	0.682


Values are aPR (95% CI). P interaction from likelihood ratio test comparing models with and without parity×age interaction term.

B. BMI Strata
	Parity
	BMI<24 (n=1,452)
	BMI 24-27.9 (n=1,856)
	BMI≥28 (n=1,506)
	P interaction

	0
	0.85 (0.48-1.50)
	0.92 (0.54-1.57)
	0.96 (0.52-1.77)
	0.942

	1
	0.82 (0.62-1.09)
	0.88 (0.71-1.09)
	0.96 (0.75-1.23)
	0.612

	2 (ref)
	1.00
	1.00
	1.00
	Reference

	3
	0.92 (0.74-1.14)
	0.98 (0.82-1.17)
	0.98 (0.80-1.20)
	0.852

	4-5
	0.88 (0.68-1.14)
	0.98 (0.80-1.20)
	0.99 (0.79-1.24)
	0.722

	6+
	0.76 (0.52-1.11)
	0.92 (0.69-1.23)
	0.94 (0.68-1.30)
	0.692


BMI categories: <24 normal, 24-27.9 overweight, ≥28 obese (Asian cutoffs). P interaction from likelihood ratio test.

C. Education Strata
	Parity
	Primary or less (n=1,965)
	Middle school (n=1,582)
	High school+ (n=1,267)
	P interaction

	0
	1.05 (0.42-2.62)
	0.82 (0.48-1.40)
	0.78 (0.52-1.17)
	0.782

	1
	0.92 (0.72-1.18)
	0.86 (0.68-1.09)
	0.86 (0.68-1.09)
	0.852

	2 (ref)
	1.00
	1.00
	1.00
	Reference

	3
	0.98 (0.82-1.17)
	0.94 (0.78-1.13)
	0.96 (0.80-1.15)
	0.912

	4-5
	0.96 (0.78-1.18)
	0.94 (0.76-1.16)
	0.94 (0.74-1.19)
	0.982

	6+
	0.88 (0.66-1.17)
	0.86 (0.62-1.19)
	0.88 (0.58-1.33)
	0.992


Values are aPR (95% CI). P interaction from likelihood ratio test. No significant interactions detected (all P>0.10).

D. Factor Analysis Subgroup Associations
	Factor
	Age 45-54
	Age 55-64
	Age 65+
	P interaction
	BMI<24
	BMI≥28
	P interaction
	Primary
	High school+
	P interaction

	F1 Resp-Card-Arth
	+0.022
	+0.028
	+0.030
	0.842
	+0.024
	+0.028
	0.782
	+0.030
	+0.018
	0.452

	F2 Cardio-Metab
	+0.002
	-0.003
	+0.001
	0.952
	+0.001
	-0.002
	0.912
	-0.001
	+0.003
	0.882

	F3 Dig-Arth-Ren
	+0.012
	+0.016
	+0.018
	0.822
	+0.010
	+0.018
	0.512
	+0.018
	+0.008
	0.382


Values are beta coefficients for parity (per unit increase) from fully adjusted models. P interaction for parity×subgroup interaction. All P>0.10; no significant effect modification detected.
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