Supplementary table 1: Age-stratified associations between body mass index categories and key cardiometabolic outcomes (<50 vs ≥50 years)
	Outcome
	Age group
	Overweight
	Obese
1st degree
	Obese
2nd degree
	Obese
3rd degree
	Normal

	Asthma
	<50 years
	0.57 (0.55–0.60)
	0.45 (0.43–0.47)
	0.46 (0.43–0.48)
	0.56 (0.52–0.60)
	Ref

	Asthma
	≥50 years
	0.93 (0.89–0.98)
	0.99 (0.94–1.04)
	1.02 (0.97–1.08)
	1.23 (1.16–1.31)
	Ref

	Back Pain
	<50 years
	0.79 (0.77–0.82)
	0.61 (0.59–0.63)
	0.48 (0.46–0.50)
	0.37 (0.35–0.40)
	Ref

	Back Pain
	≥50 years
	1.12 (1.07–1.17)
	1.04 (0.99–1.09)
	0.93 (0.88–0.98)
	0.77 (0.72–0.83)
	Ref

	Chronic Kidney Disease
	<50 years
	0.47 (0.45–0.50)
	0.37 (0.35–0.40)
	0.44 (0.41–0.47)
	0.43 (0.39–0.47)
	Ref

	Chronic Kidney Disease
	≥50 years
	0.61 (0.59–0.62)
	0.48 (0.47–0.50)
	0.48 (0.46–0.50)
	0.64 (0.61–0.67)
	Ref

	Gout
	<50 years
	1.34 (1.18–1.52)
	1.57 (1.38–1.78)
	1.48 (1.27–1.72)
	1.68 (1.40–2.02)
	Ref

	Gout
	≥50 years
	1.40 (1.20–1.63)
	2.03 (1.75–2.36)
	2.43 (2.05–2.88)
	2.79 (2.24–3.46)
	Ref

	Heart Failure
	<50 years
	1.16 (0.89–1.52)
	0.82 (0.61–1.11)
	0.75 (0.51–1.07)
	1.48 (1.02–2.13)
	Ref

	Heart Failure
	≥50 years
	0.61 (0.56–0.67)
	0.54 (0.49–0.59)
	0.60 (0.54–0.67)
	1.00 (0.89–1.13)
	Ref

	Hypertension
	<50 years
	1.82 (1.73–1.91)
	2.21 (2.11–2.33)
	2.56 (2.42–2.70)
	2.98 (2.81–3.17)
	Ref

	Hypertension
	≥50 years
	1.10 (1.08–1.12)
	1.25 (1.22–1.27)
	1.27 (1.24–1.30)
	1.23 (1.20–1.27)
	Ref

	Infertility (Male and Female)
	<50 years
	0.77 (0.74–0.81)
	0.67 (0.64–0.70)
	0.54 (0.51–0.57)
	0.33 (0.30–0.36)
	Ref

	Infertility (Male and Female)
	≥50 years
	1.14 (0.94–1.40)
	1.26 (1.03–1.56)
	1.33 (1.03–1.71)
	0.87 (0.57–1.29)
	Ref

	Other diseases
	<50 years
	1.05 (0.99–1.11)
	0.94 (0.88–1.00)
	1.08 (1.01–1.16)
	1.20 (1.11–1.31)
	Ref

	Other diseases
	≥50 years
	0.88 (0.85–0.90)
	0.82 (0.80–0.85)
	0.86 (0.83–0.89)
	0.87 (0.83–0.90)
	Ref

	Psychiatric Disease
	<50 years
	0.72 (0.68–0.75)
	0.59 (0.56–0.63)
	0.52 (0.48–0.55)
	0.52 (0.48–0.57)
	Ref

	Psychiatric Disease
	≥50 years
	0.92 (0.85–0.99)
	0.77 (0.71–0.83)
	0.71 (0.65–0.77)
	0.58 (0.52–0.64)
	Ref

	Stroke
	<50 years
	1.19 (0.98–1.44)
	0.70 (0.56–0.87)
	0.45 (0.33–0.62)
	0.88 (0.64–1.19)
	Ref

	Stroke
	≥50 years
	0.51 (0.47–0.55)
	0.32 (0.29–0.35)
	0.29 (0.26–0.33)
	0.26 (0.22–0.31)
	Ref

	Type 2 Diabetes Mellitus
	<50 years
	1.66 (1.61–1.70)
	2.12 (2.06–2.18)
	2.30 (2.23–2.38)
	2.41 (2.32–2.51)
	Ref

	Type 2 Diabetes Mellitus
	≥50 years
	1.15 (1.14–1.17)
	1.14 (1.12–1.16)
	1.13 (1.11–1.14)
	1.08 (1.06–1.11)
	Ref






Supplementary table 2: Sex-stratified associations between body mass index categories and key cardiometabolic outcomes
	Outcome
	Sex
	Overweight
	Obese 
1st degree
	Obese 
2nd degree
	Obese 
3rd degree
	Normal

	Asthma
	Female
	0.69 (0.65–0.72)
	0.64 (0.61–0.67)
	0.73 (0.70–0.77)
	0.86 (0.81–0.91)
	Ref

	Asthma
	Male
	0.77 (0.74–0.80)
	0.74 (0.71–0.78)
	0.57 (0.54–0.61)
	0.77 (0.71–0.84)
	Ref

	Back Pain
	Female
	1.08 (1.03–1.13)
	0.95 (0.91–0.99)
	0.81 (0.77–0.85)
	0.66 (0.62–0.70)
	Ref

	Back Pain
	Male
	0.94 (0.90–0.97)
	0.75 (0.72–0.78)
	0.60 (0.57–0.64)
	0.50 (0.46–0.55)
	Ref

	Chronic Kidney Disease
	Female
	0.43 (0.41–0.44)
	0.29 (0.27–0.30)
	0.27 (0.26–0.28)
	0.39 (0.37–0.41)
	Ref

	Chronic Kidney Disease
	Male
	0.68 (0.66–0.70)
	0.62 (0.60–0.64)
	0.74 (0.71–0.78)
	0.84 (0.79–0.90)
	Ref

	Gout
	Female
	0.96 (0.64–1.49)
	0.90 (0.61–1.38)
	1.06 (0.70–1.63)
	2.02 (1.35–3.11)
	Ref

	Gout
	Male
	1.48 (1.34–1.64)
	1.96 (1.78–2.17)
	2.04 (1.81–2.29)
	2.04 (1.75–2.38)
	Ref

	Heart Failure
	Female
	0.72 (0.61–0.84)
	0.55 (0.47–0.64)
	0.61 (0.52–0.72)
	1.05 (0.89–1.23)
	Ref

	Heart Failure
	Male
	0.71 (0.64–0.78)
	0.70 (0.63–0.78)
	0.82 (0.71–0.94)
	1.33 (1.10–1.60)
	Ref

	Hypertension
	Female
	1.17 (1.13–1.20)
	1.31 (1.27–1.35)
	1.34 (1.30–1.38)
	1.32 (1.28–1.37)
	Ref

	Hypertension
	Male
	1.26 (1.23–1.29)
	1.50 (1.47–1.53)
	1.63 (1.58–1.67)
	1.69 (1.63–1.76)
	Ref

	Infertility (Male and Female)
	Female
	1.42 (1.34–1.51)
	1.36 (1.27–1.44)
	1.03 (0.96–1.11)
	0.64 (0.58–0.71)
	Ref

	Infertility (Male and Female)
	Male
	1.18 (1.09–1.27)
	1.07 (0.99–1.17)
	1.24 (1.12–1.37)
	0.98 (0.84–1.13)
	Ref

	Other diseases
	Female
	0.92 (0.88–0.96)
	0.80 (0.77–0.84)
	0.86 (0.83–0.90)
	0.86 (0.81–0.90)
	Ref

	Other diseases
	Male
	0.91 (0.88–0.94)
	0.91 (0.87–0.94)
	0.95 (0.91–1.00)
	1.14 (1.06–1.22)
	Ref

	Psychiatric Disease
	Female
	0.84 (0.78–0.89)
	0.69 (0.65–0.74)
	0.61 (0.56–0.65)
	0.60 (0.55–0.66)
	Ref

	Psychiatric Disease
	Male
	0.93 (0.88–0.98)
	0.79 (0.74–0.84)
	0.75 (0.69–0.81)
	0.61 (0.53–0.69)
	Ref

	Stroke
	Female
	0.76 (0.66–0.87)
	0.35 (0.30–0.41)
	0.36 (0.31–0.43)
	0.36 (0.30–0.43)
	Ref

	Stroke
	Male
	0.55 (0.50–0.60)
	0.42 (0.37–0.46)
	0.33 (0.28–0.39)
	0.37 (0.28–0.48)
	Ref

	Type 2 Diabetes Mellitus
	Female
	1.60 (1.56–1.63)
	1.85 (1.81–1.89)
	1.88 (1.84–1.93)
	1.82 (1.78–1.87)
	Ref

	Type 2 Diabetes Mellitus
	Male
	1.20 (1.18–1.22)
	1.20 (1.18–1.22)
	1.14 (1.12–1.17)
	1.02 (0.99–1.06)
	Ref





Supplementary table 3: Interaction tests for effect modification of body mass index associations by age group and sex
	Outcome
	Interaction
	Global.interaction.p.value

	Type 2 Diabetes Mellitus
	BMI × Age group
	< 0.001*

	Hypertension
	BMI × Age group
	< 0.001*

	Heart Failure
	BMI × Age group
	< 0.001*

	Type 2 Diabetes Mellitus
	BMI × Sex
	< 0.001*

	Hypertension
	BMI × Sex
	< 0.001*

	Heart Failure
	BMI × Sex
	< 0.001*


* Significant values when p-value < 0.05
