Structure-specific variation in pediatric echocardiographic Z scores across the nutritional spectrum: four body-surface-area nomograms and a BMI-adjusted GAMLSS model
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Online Resource 1
Variables predicting the median of each dimension in the Lauzon-Schnittka GAMLSS nomogram
	Structure
	Height
	Weight
	Age
	BMIz
	Derivation n (male / female)

	Aortic valve annulus
	Yes
	Yes
	Yes
	Yes
	10,806 / 9,173

	Sinuses of Valsalva
	Yes
	No
	Yes
	Yes
	9,932 / 8,365

	Sinotubular junction
	Yes
	Yes
	No
	No
	414 / 307

	Ascending aorta
	Yes
	No
	Yes
	Yes
	7,681 / 6,481

	Mitral valve annulus
	Yes
	Yes
	Yes
	Yes
	3,091 / 2,594

	LVEDD
	Yes
	Yes
	Yes
	Yes
	11,222 / 9,534

	Septal wall
	Yes
	Yes
	Yes
	No
	11,189 / 9,503

	Posterior wall
	Yes
	Yes
	Yes
	No
	11,189 / 9,503

	Tricuspid valve annulus
	Yes
	No
	Yes
	Yes
	3,085 / 2,567

	Pulmonary valve annulus
	Yes
	No
	Yes
	Yes
	5,076 / 4,249


Height, weight, age and BMIz indicate whether each variable enters the prediction of the median for that structure, taken from the supplementary material of the source nomogram [20]. The derivation n is the number of studies contributing to each equation in that cohort. The three structures whose equations omit BMIz are the three in which a significant negative association persisted. LVEDD, left ventricular end-diastolic diameter; BMIz, body mass index Z score.
Online Resource 2
Complete pairwise chi-square comparisons of size classification between nutritional groups
	Structure
	Nomogram
	Comparison
	p

	Aortic valve annulus
	PHN
	Undernourished vs Eutrophic
	0.065

	
	
	Undernourished vs Overweight
	0.008

	
	
	Undernourished vs Obesity
	<0.001

	
	
	Eutrophic vs Overweight
	0.558

	
	
	Eutrophic vs Obesity
	0.044

	
	
	Overweight vs Obesity
	0.093

	
	Detroit
	Undernourished vs Eutrophic
	0.496

	
	
	Undernourished vs Overweight
	0.709

	
	
	Undernourished vs Obesity
	0.020

	
	
	Eutrophic vs Overweight
	0.782

	
	
	Eutrophic vs Obesity
	<0.001

	
	
	Overweight vs Obesity
	0.011

	
	Toronto
	Undernourished vs Eutrophic
	0.573

	
	
	Undernourished vs Overweight
	0.013

	
	
	Undernourished vs Obesity
	0.005

	
	
	Eutrophic vs Overweight
	<0.001

	
	
	Eutrophic vs Obesity
	<0.001

	
	
	Overweight vs Obesity
	0.834

	
	Italy
	Undernourished vs Eutrophic
	0.458

	
	
	Undernourished vs Overweight
	0.006

	
	
	Undernourished vs Obesity
	0.020

	
	
	Eutrophic vs Overweight
	<0.001

	
	
	Eutrophic vs Obesity
	<0.001

	
	
	Overweight vs Obesity
	0.658

	
	Lauzon-Schnittka
	Undernourished vs Eutrophic
	0.796

	
	
	Undernourished vs Overweight
	0.702

	
	
	Undernourished vs Obesity
	0.865

	
	
	Eutrophic vs Overweight
	0.809

	
	
	Eutrophic vs Obesity
	1.000

	
	
	Overweight vs Obesity
	0.842

	Sinuses of Valsalva
	PHN
	Undernourished vs Eutrophic
	0.781

	
	
	Undernourished vs Overweight
	0.560

	
	
	Undernourished vs Obesity
	0.013

	
	
	Eutrophic vs Overweight
	0.781

	
	
	Eutrophic vs Obesity
	0.003

	
	
	Overweight vs Obesity
	0.073

	
	Detroit
	Undernourished vs Eutrophic
	0.847

	
	
	Undernourished vs Overweight
	0.597

	
	
	Undernourished vs Obesity
	0.083

	
	
	Eutrophic vs Overweight
	0.178

	
	
	Eutrophic vs Obesity
	<0.001

	
	
	Overweight vs Obesity
	0.003

	
	Toronto
	Undernourished vs Eutrophic
	0.781

	
	
	Undernourished vs Overweight
	0.616

	
	
	Undernourished vs Obesity
	0.328

	
	
	Eutrophic vs Overweight
	0.782

	
	
	Eutrophic vs Obesity
	0.045

	
	
	Overweight vs Obesity
	0.242

	
	Italy
	Undernourished vs Eutrophic
	0.700

	
	
	Undernourished vs Overweight
	0.510

	
	
	Undernourished vs Obesity
	0.107

	
	
	Eutrophic vs Overweight
	0.656

	
	
	Eutrophic vs Obesity
	0.003

	
	
	Overweight vs Obesity
	0.139

	
	Lauzon-Schnittka
	Undernourished vs Eutrophic
	0.834

	
	
	Undernourished vs Overweight
	0.679

	
	
	Undernourished vs Obesity
	0.835

	
	
	Eutrophic vs Overweight
	0.834

	
	
	Eutrophic vs Obesity
	0.938

	
	
	Overweight vs Obesity
	0.866

	Sinotubular junction
	PHN
	Undernourished vs Eutrophic
	1.000

	
	
	Undernourished vs Overweight
	0.759

	
	
	Undernourished vs Obesity
	0.189

	
	
	Eutrophic vs Overweight
	0.597

	
	
	Eutrophic vs Obesity
	0.053

	
	
	Overweight vs Obesity
	0.489

	
	Detroit
	Undernourished vs Eutrophic
	0.809

	
	
	Undernourished vs Overweight
	0.770

	
	
	Undernourished vs Obesity
	0.323

	
	
	Eutrophic vs Overweight
	0.893

	
	
	Eutrophic vs Obesity
	<0.001

	
	
	Overweight vs Obesity
	0.074

	
	Toronto
	Undernourished vs Eutrophic
	0.815

	
	
	Undernourished vs Overweight
	0.815

	
	
	Undernourished vs Obesity
	1.000

	
	
	Eutrophic vs Overweight
	0.918

	
	
	Eutrophic vs Obesity
	0.433

	
	
	Overweight vs Obesity
	0.489

	
	Italy
	Undernourished vs Eutrophic
	0.871

	
	
	Undernourished vs Overweight
	0.573

	
	
	Undernourished vs Obesity
	0.065

	
	
	Eutrophic vs Overweight
	0.546

	
	
	Eutrophic vs Obesity
	0.008

	
	
	Overweight vs Obesity
	0.298

	
	Lauzon-Schnittka
	Undernourished vs Eutrophic
	0.234

	
	
	Undernourished vs Overweight
	0.052

	
	
	Undernourished vs Obesity
	0.157

	
	
	Eutrophic vs Overweight
	0.637

	
	
	Eutrophic vs Obesity
	0.647

	
	
	Overweight vs Obesity
	0.616

	Ascending aorta
	PHN
	Undernourished vs Eutrophic
	1.000

	
	
	Undernourished vs Overweight
	0.865

	
	
	Undernourished vs Obesity
	0.440

	
	
	Eutrophic vs Overweight
	0.597

	
	
	Eutrophic vs Obesity
	0.021

	
	
	Overweight vs Obesity
	0.107

	
	Toronto
	Undernourished vs Eutrophic
	0.930

	
	
	Undernourished vs Overweight
	0.859

	
	
	Undernourished vs Obesity
	0.616

	
	
	Eutrophic vs Overweight
	0.820

	
	
	Eutrophic vs Obesity
	0.664

	
	
	Overweight vs Obesity
	0.513

	
	Italy
	Undernourished vs Eutrophic
	0.865

	
	
	Undernourished vs Overweight
	0.664

	
	
	Undernourished vs Obesity
	0.020

	
	
	Eutrophic vs Overweight
	0.616

	
	
	Eutrophic vs Obesity
	<0.001

	
	
	Overweight vs Obesity
	0.020

	
	Lauzon-Schnittka
	Undernourished vs Eutrophic
	0.865

	
	
	Undernourished vs Overweight
	0.994

	
	
	Undernourished vs Obesity
	0.664

	
	
	Eutrophic vs Overweight
	0.560

	
	
	Eutrophic vs Obesity
	0.815

	
	
	Overweight vs Obesity
	0.574

	Mitral valve annulus
	PHN
	Undernourished vs Eutrophic
	0.597

	
	
	Undernourished vs Overweight
	0.315

	
	
	Undernourished vs Obesity
	0.401

	
	
	Eutrophic vs Overweight
	0.664

	
	
	Eutrophic vs Obesity
	0.616

	
	
	Overweight vs Obesity
	0.921

	
	Detroit
	Undernourished vs Eutrophic
	0.809

	
	
	Undernourished vs Overweight
	0.815

	
	
	Undernourished vs Obesity
	0.597

	
	
	Eutrophic vs Overweight
	1.000

	
	
	Eutrophic vs Obesity
	0.639

	
	
	Overweight vs Obesity
	0.781

	
	Toronto
	Undernourished vs Eutrophic
	0.430

	
	
	Undernourished vs Overweight
	0.560

	
	
	Undernourished vs Obesity
	0.485

	
	
	Eutrophic vs Overweight
	0.983

	
	
	Eutrophic vs Obesity
	0.735

	
	
	Overweight vs Obesity
	0.871

	
	Italy
	Undernourished vs Eutrophic
	0.702

	
	
	Undernourished vs Overweight
	0.664

	
	
	Undernourished vs Obesity
	0.234

	
	
	Eutrophic vs Overweight
	1.000

	
	
	Eutrophic vs Obesity
	0.513

	
	
	Overweight vs Obesity
	0.627

	
	Lauzon-Schnittka
	Undernourished vs Eutrophic
	0.597

	
	
	Undernourished vs Overweight
	0.834

	
	
	Undernourished vs Obesity
	0.834

	
	
	Eutrophic vs Overweight
	0.868

	
	
	Eutrophic vs Obesity
	0.943

	
	
	Overweight vs Obesity
	1.000

	LVEDD
	PHN
	Undernourished vs Eutrophic
	0.601

	
	
	Undernourished vs Overweight
	0.573

	
	
	Undernourished vs Obesity
	0.020

	
	
	Eutrophic vs Overweight
	0.674

	
	
	Eutrophic vs Obesity
	0.005

	
	
	Overweight vs Obesity
	0.157

	
	Detroit
	Undernourished vs Eutrophic
	1.000

	
	
	Undernourished vs Overweight
	0.781

	
	
	Undernourished vs Obesity
	0.044

	
	
	Eutrophic vs Overweight
	0.597

	
	
	Eutrophic vs Obesity
	<0.001

	
	
	Overweight vs Obesity
	0.003

	
	Toronto
	Undernourished vs Eutrophic
	0.868

	
	
	Undernourished vs Overweight
	0.602

	
	
	Undernourished vs Obesity
	0.030

	
	
	Eutrophic vs Overweight
	0.318

	
	
	Eutrophic vs Obesity
	<0.001

	
	
	Overweight vs Obesity
	0.157

	
	Lauzon-Schnittka
	Undernourished vs Eutrophic
	0.815

	
	
	Undernourished vs Overweight
	0.604

	
	
	Undernourished vs Obesity
	0.935

	
	
	Eutrophic vs Overweight
	0.401

	
	
	Eutrophic vs Obesity
	0.835

	
	
	Overweight vs Obesity
	0.664

	Septal wall
	PHN
	Undernourished vs Eutrophic
	0.781

	
	
	Undernourished vs Overweight
	0.876

	
	
	Undernourished vs Obesity
	0.627

	
	
	Eutrophic vs Overweight
	0.920

	
	
	Eutrophic vs Obesity
	0.616

	
	
	Overweight vs Obesity
	0.780

	
	Detroit
	Undernourished vs Eutrophic
	0.138

	
	
	Undernourished vs Overweight
	0.773

	
	
	Undernourished vs Obesity
	0.274

	
	
	Eutrophic vs Overweight
	0.616

	
	
	Eutrophic vs Obesity
	0.008

	
	
	Overweight vs Obesity
	0.174

	
	Toronto
	Undernourished vs Eutrophic
	0.597

	
	
	Undernourished vs Overweight
	0.759

	
	
	Undernourished vs Obesity
	0.964

	
	
	Eutrophic vs Overweight
	0.921

	
	
	Eutrophic vs Obesity
	0.573

	
	
	Overweight vs Obesity
	0.781

	
	Lauzon-Schnittka
	Undernourished vs Eutrophic
	0.865

	
	
	Undernourished vs Overweight
	0.815

	
	
	Undernourished vs Obesity
	0.127

	
	
	Eutrophic vs Overweight
	0.994

	
	
	Eutrophic vs Obesity
	0.178

	
	
	Overweight vs Obesity
	0.323

	Posterior wall
	PHN
	Undernourished vs Eutrophic
	0.781

	
	
	Undernourished vs Overweight
	0.597

	
	
	Undernourished vs Obesity
	0.363

	
	
	Eutrophic vs Overweight
	0.781

	
	
	Eutrophic vs Obesity
	0.691

	
	
	Overweight vs Obesity
	0.664

	
	Detroit
	Undernourished vs Eutrophic
	0.834

	
	
	Undernourished vs Overweight
	0.759

	
	
	Undernourished vs Obesity
	0.571

	
	
	Eutrophic vs Overweight
	0.893

	
	
	Eutrophic vs Obesity
	0.024

	
	
	Overweight vs Obesity
	0.091

	
	Toronto
	Undernourished vs Eutrophic
	0.700

	
	
	Undernourished vs Overweight
	0.845

	
	
	Undernourished vs Obesity
	0.323

	
	
	Eutrophic vs Overweight
	0.964

	
	
	Eutrophic vs Obesity
	0.616

	
	
	Overweight vs Obesity
	0.560

	
	Lauzon-Schnittka
	Undernourished vs Eutrophic
	0.865

	
	
	Undernourished vs Overweight
	1.000

	
	
	Undernourished vs Obesity
	0.233

	
	
	Eutrophic vs Overweight
	0.815

	
	
	Eutrophic vs Obesity
	0.401

	
	
	Overweight vs Obesity
	0.178

	Left atrium
	PHN
	Undernourished vs Eutrophic
	0.869

	
	
	Undernourished vs Overweight
	0.621

	
	
	Undernourished vs Obesity
	0.868

	
	
	Eutrophic vs Overweight
	0.573

	
	
	Eutrophic vs Obesity
	1.000

	
	
	Overweight vs Obesity
	0.759

	
	Detroit
	Undernourished vs Eutrophic
	0.964

	
	
	Undernourished vs Overweight
	0.959

	
	
	Undernourished vs Obesity
	0.612

	
	
	Eutrophic vs Overweight
	0.560

	
	
	Eutrophic vs Obesity
	<0.001

	
	
	Overweight vs Obesity
	0.157

	
	Toronto
	Undernourished vs Eutrophic
	0.065

	
	
	Undernourished vs Overweight
	0.115

	
	
	Undernourished vs Obesity
	0.165

	
	
	Eutrophic vs Overweight
	0.958

	
	
	Eutrophic vs Obesity
	0.893

	
	
	Overweight vs Obesity
	0.865

	Tricuspid valve annulus
	PHN
	Undernourished vs Eutrophic
	0.616

	
	
	Undernourished vs Overweight
	0.770

	
	
	Undernourished vs Obesity
	0.567

	
	
	Eutrophic vs Overweight
	0.809

	
	
	Eutrophic vs Obesity
	0.178

	
	
	Overweight vs Obesity
	0.597

	
	Detroit
	Undernourished vs Eutrophic
	0.959

	
	
	Undernourished vs Overweight
	1.000

	
	
	Undernourished vs Obesity
	0.961

	
	
	Eutrophic vs Overweight
	1.000

	
	
	Eutrophic vs Obesity
	0.189

	
	
	Overweight vs Obesity
	0.513

	
	Toronto
	Undernourished vs Eutrophic
	0.560

	
	
	Undernourished vs Overweight
	0.573

	
	
	Undernourished vs Obesity
	0.496

	
	
	Eutrophic vs Overweight
	1.000

	
	
	Eutrophic vs Obesity
	0.344

	
	
	Overweight vs Obesity
	0.496

	
	Italy
	Undernourished vs Eutrophic
	0.965

	
	
	Undernourished vs Overweight
	1.000

	
	
	Undernourished vs Obesity
	0.560

	
	
	Eutrophic vs Overweight
	0.923

	
	
	Eutrophic vs Obesity
	0.182

	
	
	Overweight vs Obesity
	0.276

	
	Lauzon-Schnittka
	Undernourished vs Eutrophic
	0.621

	
	
	Undernourished vs Overweight
	0.621

	
	
	Undernourished vs Obesity
	0.621

	
	
	Eutrophic vs Overweight
	1.000

	
	
	Eutrophic vs Obesity
	0.157

	
	
	Overweight vs Obesity
	0.349

	Pulmonary valve annulus
	PHN
	Undernourished vs Eutrophic
	0.834

	
	
	Undernourished vs Overweight
	0.781

	
	
	Undernourished vs Obesity
	0.868

	
	
	Eutrophic vs Overweight
	0.943

	
	
	Eutrophic vs Obesity
	0.871

	
	
	Overweight vs Obesity
	0.781

	
	Detroit
	Undernourished vs Eutrophic
	0.835

	
	
	Undernourished vs Overweight
	1.000

	
	
	Undernourished vs Obesity
	0.781

	
	
	Eutrophic vs Overweight
	0.781

	
	
	Eutrophic vs Obesity
	0.954

	
	
	Overweight vs Obesity
	0.616

	
	Toronto
	Undernourished vs Eutrophic
	0.893

	
	
	Undernourished vs Overweight
	0.959

	
	
	Undernourished vs Obesity
	0.959

	
	
	Eutrophic vs Overweight
	1.000

	
	
	Eutrophic vs Obesity
	0.658

	
	
	Overweight vs Obesity
	0.796

	
	Italy
	Undernourished vs Eutrophic
	0.893

	
	
	Undernourished vs Overweight
	0.965

	
	
	Undernourished vs Obesity
	0.959

	
	
	Eutrophic vs Overweight
	0.974

	
	
	Eutrophic vs Obesity
	0.658

	
	
	Overweight vs Obesity
	0.781

	
	Lauzon-Schnittka
	Undernourished vs Eutrophic
	1.000

	
	
	Undernourished vs Overweight
	0.815

	
	
	Undernourished vs Obesity
	0.601

	
	
	Eutrophic vs Overweight
	0.441

	
	
	Eutrophic vs Obesity
	0.242

	
	
	Overweight vs Obesity
	0.865


All 294 pairwise comparisons between nutritional groups, for each structure-by-nomogram combination. p values are adjusted by the Benjamini-Hochberg false discovery rate procedure across all pairwise comparisons; those below 0.05 are in bold and correspond to the brackets shown in Fig. 1. LVEDD, left ventricular end-diastolic diameter.
Online Resource 3
Complete regression results: coefficient for BMIz with its 95% confidence interval in the three nested models, for every structure-by-nomogram combination
	Structure (n)
	Nomogram
	Model
	β
	95% CI
	p

	Aortic valve annulus (n=1750)
	PHN
	M1
	-0.265
	-0.310 to -0.219
	<0.001

	
	
	M2
	-0.301
	-0.344 to -0.257
	<0.001

	
	
	M3
	-0.283
	-0.327 to -0.238
	<0.001

	
	Detroit
	M1
	-0.216
	-0.262 to -0.170
	<0.001

	
	
	M2
	-0.235
	-0.280 to -0.190
	<0.001

	
	
	M3
	-0.233
	-0.279 to -0.187
	<0.001

	
	Toronto
	M1
	-0.267
	-0.312 to -0.221
	<0.001

	
	
	M2
	-0.303
	-0.346 to -0.259
	<0.001

	
	
	M3
	-0.285
	-0.329 to -0.240
	<0.001

	
	Italy
	M1
	-0.277
	-0.323 to -0.232
	<0.001

	
	
	M2
	-0.315
	-0.358 to -0.272
	<0.001

	
	
	M3
	-0.294
	-0.338 to -0.250
	<0.001

	
	Lauzon-Schnittka
	M1
	-0.028
	-0.075 to +0.019
	0.306

	
	
	M2
	-0.029
	-0.076 to +0.018
	0.282

	
	
	M3
	-0.025
	-0.073 to +0.024
	0.403

	Sinuses of Valsalva (n=1728)
	PHN
	M1
	-0.289
	-0.334 to -0.244
	<0.001

	
	
	M2
	-0.325
	-0.369 to -0.282
	<0.001

	
	
	M3
	-0.307
	-0.351 to -0.262
	<0.001

	
	Detroit
	M1
	-0.249
	-0.295 to -0.204
	<0.001

	
	
	M2
	-0.271
	-0.315 to -0.226
	<0.001

	
	
	M3
	-0.266
	-0.312 to -0.220
	<0.001

	
	Toronto
	M1
	-0.279
	-0.325 to -0.234
	<0.001

	
	
	M2
	-0.315
	-0.358 to -0.271
	<0.001

	
	
	M3
	-0.299
	-0.343 to -0.254
	<0.001

	
	Italy
	M1
	-0.275
	-0.320 to -0.229
	<0.001

	
	
	M2
	-0.309
	-0.353 to -0.265
	<0.001

	
	
	M3
	-0.294
	-0.339 to -0.249
	<0.001

	
	Lauzon-Schnittka
	M1
	+0.031
	-0.017 to +0.078
	0.269

	
	
	M2
	+0.032
	-0.016 to +0.079
	0.249

	
	
	M3
	+0.036
	-0.013 to +0.085
	0.223

	Sinotubular junction (n=1674)
	PHN
	M1
	-0.228
	-0.274 to -0.181
	<0.001

	
	
	M2
	-0.250
	-0.297 to -0.204
	<0.001

	
	
	M3
	-0.236
	-0.283 to -0.188
	<0.001

	
	Detroit
	M1
	-0.182
	-0.229 to -0.135
	<0.001

	
	
	M2
	-0.189
	-0.236 to -0.143
	<0.001

	
	
	M3
	-0.190
	-0.238 to -0.142
	<0.001

	
	Toronto
	M1
	-0.216
	-0.263 to -0.169
	<0.001

	
	
	M2
	-0.237
	-0.284 to -0.190
	<0.001

	
	
	M3
	-0.226
	-0.274 to -0.178
	<0.001

	
	Italy
	M1
	-0.240
	-0.286 to -0.193
	<0.001

	
	
	M2
	-0.264
	-0.310 to -0.218
	<0.001

	
	
	M3
	-0.248
	-0.295 to -0.201
	<0.001

	
	Lauzon-Schnittka
	M1
	-0.081
	-0.129 to -0.034
	0.002

	
	
	M2
	-0.079
	-0.127 to -0.030
	0.002

	
	
	M3
	-0.057
	-0.107 to -0.008
	0.036

	Ascending aorta (n=909)
	PHN
	M1
	-0.218
	-0.282 to -0.155
	<0.001

	
	
	M2
	-0.238
	-0.302 to -0.175
	<0.001

	
	
	M3
	-0.222
	-0.287 to -0.157
	<0.001

	
	Toronto
	M1
	-0.245
	-0.308 to -0.182
	<0.001

	
	
	M2
	-0.270
	-0.332 to -0.208
	<0.001

	
	
	M3
	-0.249
	-0.312 to -0.185
	<0.001

	
	Italy
	M1
	-0.212
	-0.275 to -0.148
	<0.001

	
	
	M2
	-0.229
	-0.293 to -0.165
	<0.001

	
	
	M3
	-0.215
	-0.280 to -0.150
	<0.001

	
	Lauzon-Schnittka
	M1
	+0.014
	-0.052 to +0.079
	0.698

	
	
	M2
	+0.012
	-0.053 to +0.078
	0.773

	
	
	M3
	+0.017
	-0.050 to +0.085
	0.697

	Mitral valve annulus (n=1150)
	PHN
	M1
	-0.124
	-0.182 to -0.067
	<0.001

	
	
	M2
	-0.144
	-0.201 to -0.088
	<0.001

	
	
	M3
	-0.129
	-0.187 to -0.072
	<0.001

	
	Detroit
	M1
	-0.020
	-0.078 to +0.038
	0.538

	
	
	M2
	-0.011
	-0.069 to +0.047
	0.773

	
	
	M3
	-0.023
	-0.082 to +0.037
	0.540

	
	Toronto
	M1
	-0.084
	-0.142 to -0.026
	0.008

	
	
	M2
	-0.098
	-0.156 to -0.040
	0.002

	
	
	M3
	-0.090
	-0.149 to -0.031
	0.006

	
	Italy
	M1
	-0.099
	-0.157 to -0.041
	0.002

	
	
	M2
	-0.115
	-0.173 to -0.058
	<0.001

	
	
	M3
	-0.104
	-0.163 to -0.046
	0.001

	
	Lauzon-Schnittka
	M1
	+0.044
	-0.014 to +0.102
	0.193

	
	
	M2
	+0.062
	+0.004 to +0.120
	0.053

	
	
	M3
	+0.062
	+0.002 to +0.121
	0.066

	LVEDD (n=1878)
	PHN
	M1
	-0.182
	-0.227 to -0.138
	<0.001

	
	
	M2
	-0.219
	-0.261 to -0.177
	<0.001

	
	
	M3
	-0.206
	-0.249 to -0.163
	<0.001

	
	Detroit
	M1
	-0.154
	-0.199 to -0.109
	<0.001

	
	
	M2
	-0.169
	-0.213 to -0.124
	<0.001

	
	
	M3
	-0.172
	-0.218 to -0.126
	<0.001

	
	Toronto
	M1
	-0.156
	-0.201 to -0.111
	<0.001

	
	
	M2
	-0.190
	-0.233 to -0.147
	<0.001

	
	
	M3
	-0.185
	-0.229 to -0.140
	<0.001

	
	Lauzon-Schnittka
	M1
	+0.002
	-0.043 to +0.048
	0.923

	
	
	M2
	+0.002
	-0.043 to +0.048
	0.935

	
	
	M3
	+0.001
	-0.046 to +0.048
	0.972

	Septal wall (n=1875)
	PHN
	M1
	+0.026
	-0.020 to +0.071
	0.328

	
	
	M2
	+0.009
	-0.036 to +0.054
	0.773

	
	
	M3
	+0.005
	-0.042 to +0.051
	0.898

	
	Detroit
	M1
	-0.054
	-0.099 to -0.009
	0.032

	
	
	M2
	-0.074
	-0.119 to -0.029
	0.002

	
	
	M3
	-0.066
	-0.112 to -0.020
	0.009

	
	Toronto
	M1
	+0.028
	-0.017 to +0.074
	0.285

	
	
	M2
	+0.011
	-0.034 to +0.056
	0.729

	
	
	M3
	+0.008
	-0.039 to +0.054
	0.822

	
	Lauzon-Schnittka
	M1
	-0.071
	-0.117 to -0.026
	0.004

	
	
	M2
	-0.074
	-0.120 to -0.029
	0.002

	
	
	M3
	-0.070
	-0.116 to -0.023
	0.006

	Posterior wall (n=1875)
	PHN
	M1
	+0.049
	+0.003 to +0.094
	0.055

	
	
	M2
	+0.038
	-0.007 to +0.083
	0.133

	
	
	M3
	+0.028
	-0.019 to +0.074
	0.324

	
	Detroit
	M1
	-0.066
	-0.111 to -0.021
	0.008

	
	
	M2
	-0.083
	-0.128 to -0.038
	<0.001

	
	
	M3
	-0.076
	-0.122 to -0.029
	0.003

	
	Toronto
	M1
	+0.017
	-0.028 to +0.062
	0.501

	
	
	M2
	+0.003
	-0.043 to +0.048
	0.935

	
	
	M3
	-0.001
	-0.047 to +0.046
	0.972

	
	Lauzon-Schnittka
	M1
	-0.054
	-0.100 to -0.009
	0.032

	
	
	M2
	-0.061
	-0.107 to -0.016
	0.013

	
	
	M3
	-0.059
	-0.106 to -0.013
	0.021

	Left atrium (n=1500)
	PHN
	M1
	+0.022
	-0.029 to +0.072
	0.449

	
	
	M2
	+0.003
	-0.046 to +0.052
	0.935

	
	
	M3
	+0.027
	-0.024 to +0.077
	0.387

	
	Detroit
	M1
	+0.024
	-0.026 to +0.075
	0.407

	
	
	M2
	+0.015
	-0.036 to +0.066
	0.668

	
	
	M3
	+0.025
	-0.027 to +0.078
	0.417

	
	Toronto
	M1
	+0.098
	+0.048 to +0.149
	<0.001

	
	
	M2
	+0.083
	+0.033 to +0.134
	0.002

	
	
	M3
	+0.094
	+0.042 to +0.145
	<0.001

	Tricuspid valve annulus (n=1037)
	PHN
	M1
	-0.090
	-0.151 to -0.030
	0.007

	
	
	M2
	-0.138
	-0.196 to -0.079
	<0.001

	
	
	M3
	-0.116
	-0.176 to -0.056
	<0.001

	
	Detroit
	M1
	+0.026
	-0.035 to +0.087
	0.449

	
	
	M2
	+0.019
	-0.042 to +0.080
	0.668

	
	
	M3
	+0.010
	-0.053 to +0.073
	0.823

	
	Toronto
	M1
	-0.043
	-0.104 to +0.018
	0.227

	
	
	M2
	-0.079
	-0.139 to -0.018
	0.017

	
	
	M3
	-0.069
	-0.132 to -0.007
	0.047

	
	Italy
	M1
	-0.069
	-0.130 to -0.008
	0.043

	
	
	M2
	-0.111
	-0.171 to -0.051
	<0.001

	
	
	M3
	-0.096
	-0.157 to -0.034
	0.004

	
	Lauzon-Schnittka
	M1
	-0.020
	-0.081 to +0.041
	0.541

	
	
	M2
	-0.002
	-0.063 to +0.060
	0.959

	
	
	M3
	+0.005
	-0.058 to +0.069
	0.913

	Pulmonary valve annulus (n=738)
	PHN
	M1
	-0.038
	-0.110 to +0.035
	0.367

	
	
	M2
	-0.051
	-0.123 to +0.020
	0.210

	
	
	M3
	-0.027
	-0.102 to +0.048
	0.558

	
	Detroit
	M1
	-0.056
	-0.128 to +0.016
	0.185

	
	
	M2
	-0.068
	-0.140 to +0.004
	0.091

	
	
	M3
	-0.043
	-0.119 to +0.032
	0.343

	
	Toronto
	M1
	-0.066
	-0.138 to +0.006
	0.113

	
	
	M2
	-0.083
	-0.154 to -0.013
	0.032

	
	
	M3
	-0.051
	-0.124 to +0.023
	0.254

	
	Italy
	M1
	-0.063
	-0.136 to +0.009
	0.126

	
	
	M2
	-0.080
	-0.151 to -0.010
	0.038

	
	
	M3
	-0.049
	-0.122 to +0.025
	0.274

	
	Lauzon-Schnittka
	M1
	+0.128
	+0.056 to +0.200
	0.001

	
	
	M2
	+0.128
	+0.056 to +0.200
	<0.001

	
	
	M3
	+0.155
	+0.079 to +0.230
	<0.001


M1, unadjusted; M2, adjusted for age and sex; M3, adjusted for age, sex and height. β is a standardized coefficient: the change in Z score, in standard deviations of that Z score, per one standard deviation increase in BMIz, shown with its 95% confidence interval in every model. The n beside each structure is the number of participants contributing to that structure. All p values are adjusted by the Benjamini-Hochberg false discovery rate procedure within each model across the 49 combinations; those below 0.05 are in bold; confidence intervals are unadjusted. LVEDD, left ventricular end-diastolic diameter.




