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Supplementary tables and Figures
Table S1: Differences in POPs concentrations (log2) in relation to wheeze, asthma, rhinoconjuctivitis and eczema at 4 and 6 years of age overall and separately in boys and girls
	
	Current Wheeze
	Current asthma
	Current Rhinoconjunctivitis
	Current Eczema 

	
	No
	Yes
	
	No
	Yes
	
	No
	Yes
	
	No
	Yes
	

	Outcomes at 4 years
	Mean (SD)
	Mean (SD)
	p-value
	Mean (SD)
	Mean (SD)
	p-value
	Mean (SD)
	Mean (SD)
	p-value
	Mean (SD)
	Mean (SD)
	p-value

	All
	
	
	
	
	
	
	
	
	
	
	
	

	HCB
	6.5 (0.8)
	6.4 (1.0)
	0.819
	6.5 (0.8)
	6.5 (0.8)
	0.880
	6.5 (0.8)
	6.7 (0.9)
	0.078
	6.5 (0.9)
	6.6 (0.7)
	0.381

	DDE
	11.0 (1.2)
	10.8 (1.4)
	0.309
	11.0 (1.2)
	11.1 (1.3)
	0.563
	11.0 (1.2)
	11.2 (1.3)
	0.331
	11.0 (1.2)
	11.2 (1.2)
	0.105

	Total PCBs
	8.3 (0.9)
	8.3 (0.8)
	0.998
	8.3 (0.9)
	8.4 (0.9)
	0.426
	8.3 (0.9)
	8.5 (0.8)
	0.171
	8.3 (0.9)
	8.4 (0.8)
	0.64

	Boys
	
	
	
	
	
	
	
	
	
	
	
	

	HCB
	6.5 (0.8)
	6.4 (1.0)
	0.657
	6.5 (0.8)
	6.5 (0.9)
	0.902
	6.5 (0.8)
	6.6 (0.8)
	0.373
	6.5 (0.8)
	6.5 (0.7)
	0.894

	DDE
	11.1 (1.2)
	10.3 (1.1)
	0.019
	11.0 (1.2)
	10.9 (1.4)
	0.382
	11.0 (1.2)
	11.0 (1.2)
	0.859
	11.0 (1.2)
	11.2 (1.1)
	0.459

	Total PCBs
	8.3 (0.9)
	8.3 (0.7)
	0.832
	8.2 (0.9)
	8.4 (0.9)
	0.358
	8.3 (0.9)
	8.4 (0.8)
	0.489
	8.3 (0.9)
	8.2 (0.7)
	0.403

	Girls
	
	
	
	
	
	
	
	
	
	
	
	

	HCB
	6.5 (0.9)
	6.5 (0.9)
	0.903
	6.5 (0.9)
	6.6 (0.7)
	0.651
	6.5 (0.9)
	7.0 (1.1)
	0.055
	6.5 (0.9)
	6.7 (0.6)
	0.223

	DDE
	10.9 (1.2)
	11.3 (1.6)
	0.293
	10.9 (1.2)
	11.5 (1.2)
	0.039
	10.9 (1.2)
	11.7 (1.5)
	0.051
	10.9 (1.2)
	11.3 (1.3)
	0.113

	Total PCBs
	8.4 (0.8)
	8.3 (1.0)
	0.814
	8.3 (0.8)
	8.4 (0.8)
	0.803
	8.3 (0.8)
	8.8 (0.8)
	0.098
	8.3 (0.8)
	8.7 (0.8)
	0.054

	Outcomes at 6 years
	
	
	
	
	
	
	
	
	
	
	
	

	All
	
	
	
	
	
	
	
	
	
	
	
	

	HCB
	6.5 (0.8)
	6.5 (1.1)
	0.638
	6.5 (0.8)
	6.5 (0.8)
	0.749
	6.5 (0.8)
	7.1 (1.0)
	0.009
	6.5 (0.8)
	6.6 (0.9)
	0.832

	DDE
	11.1 (1.2)
	10.7 (1.4)
	0.089
	11.1 (1.2)
	11.0 (1.3)
	0.609
	11.1 (1.2)
	11.3 (1.2)
	0.403
	11.0 (1.2)
	11.1 (1.3)
	0.664

	Total PCBs
	8.4 (0.8)
	8.1 (1.0)
	0.030
	8.4 (0.8)
	8.3 (0.8)
	0.175
	8.4 (0.8)
	8.5 (0.7)
	0.635
	8.4 (0.8)
	8.3 (0.8)
	0.441

	Boys
	
	
	
	
	
	
	
	
	
	
	
	

	HCB
	6.5 (0.7)
	6.4 (1.1)
	0.499
	6.5 (0.8)
	6.5 (0.7)
	0.907
	6.5 (0.8)
	6.8 (1.0)
	0.315
	6.5 (0.8)
	6.6 (0.9)
	0.688

	DDE
	11.1 (1.1)
	10.6 (1.5)
	0.035
	11.1 (1.1)
	11.0 (1.4)
	0.52
	11.1 (1.2)
	10.9 (0.9)
	0.5
	11.1 (1.1)
	11.1 (1.3)
	0.901

	Total PCBs
	8.4 (0.8)
	7.9 (0.9)
	0.010
	8.4 (0.8)
	8.2 (0.9)
	0.342
	8.4 (0.9)
	8.3 (0.6)
	0.826
	8.4 (0.9)
	8.3 (0.9)
	0.739

	Girls
	
	
	
	
	
	
	
	
	
	
	
	

	HCB
	6.6 (0.8)
	6.6 (1.1)
	0.912
	6.6 (0.8)
	6.5 (1.0)
	0.744
	6.5 (0.8)
	7.7 (0.8)
	0.002
	6.6 (0.8)
	6.5 (0.9)
	0.902

	DDE
	11.0 (1.2)
	10.9 (1.2)
	0.831
	11.0 (1.2)
	11.0 (1.2)
	0.93
	11.0 (1.2)
	12.3 (1.3)
	0.022
	11.0 (1.2)
	11.2 (1.4)
	0.638

	Total PCBs
	8.4 (0.8)
	8.4 (0.9)
	0.961
	8.5 (0.8)
	8.3 (0.8)
	0.36
	8.4 (0.8)
	8.9 (0.8)
	0.199
	8.5 (0.8)
	8.3 (0.6)
	0.447


p-values for all comparisons were calculated with t-tests

Table S1: Generalized additive models for the associations of in utero POPs exposure and allergy-related outcomes at 4 and 6 years of age, Rhea mother–child cohort, Crete, Greece. (N=682)
	
	
	
	All
	
	Boys
	
	Girls

	Outcomes at 4 years
	
	EDF
	p-value
	
	EDF
	p-value
	
	EDF
	p-value

	HCB
	Current wheezea
	
	1.225
	0.531
	
	1.324
	0.142
	
	1.000
	0.684

	
	Current asthmaa
	
	1.000
	0.169
	
	1.149
	0.053
	
	1.365
	0.777

	
	Current rhinoconjunctivitisb
	
	1.000
	0.126
	
	1.000
	0.644
	
	1.000
	0.034

	
	Current eczemac
	
	1.839†
	0.055
	
	1.663
	0.383
	
	1.799
	0.136

	DDE
	Current wheezea
	
	1.401
	0.207
	
	1.000
	0.001
	
	1.768
	0.058

	
	Current asthmaa
	
	1.000
	0.500
	
	1.000
	0.008
	
	1.000
	0.038

	
	Current rhinoconjunctivitisb
	
	1.000
	0.570
	
	1.000
	0.508
	
	1.001
	0.072

	
	Current eczemac
	
	1.000
	0.093
	
	1.381
	0.438
	
	1.000
	0.140

	Total PCBs
	Current wheezea
	
	1.000
	0.562
	
	1.457
	0.482
	
	1.000
	0.963

	
	Current asthmaa
	
	1.000
	0.533
	
	1.000
	0.312
	
	1.000
	0.860

	
	Current rhinoconjunctivitisb
	
	1.000
	0.503
	
	1.000
	0.864
	
	1.000
	0.273

	
	Current eczemac
	
	1.732
	0.295
	
	1.856†
	0.050
	
	1.000
	0.025

	Outcomes at 6 years
	
	
	
	
	
	
	
	
	

	HCB
	Current wheezea
	
	1.842†
	0.056
	
	1.695
	0.235
	
	1.582
	0.477

	
	Current asthmaa
	
	1.000
	0.630
	
	1.000
	0.881
	
	1.531
	0.384

	
	Current rhinoconjunctivitisb
	
	1.000
	0.011
	
	1.000
	0.048
	
	1.000
	0.118

	
	Current eczemac
	
	1.000
	0.862
	
	1.000
	0.795
	
	1.000
	0.650

	DDE
	Current wheezea
	
	1.788
	0.059
	
	1.896‡
	0.006
	
	1.000
	0.813

	
	Current asthmaa
	
	1.214
	0.707
	
	1.698
	0.289
	
	1.000
	0.686

	
	Current rhinoconjunctivitisb
	
	1.000
	0.691
	
	1.000
	0.725
	
	1.000
	0.338

	
	Current eczemac
	
	1.330
	0.738
	
	1.193
	0.909
	
	1.000
	0.478

	Total PCBs
	Current wheezea
	
	1.318
	0.337
	
	1.075
	0.270
	
	1.000
	0.481

	
	Current asthmaa
	
	1.000
	0.350
	
	1.000
	0.804
	
	1.000
	0.167

	
	Current rhinoconjunctivitisb
	
	1.485
	0.672
	
	1.757
	0.236
	
	1.713
	0.313

	
	Current eczemac
	
	1.000
	0.131
	
	1.000
	0.739
	
	1.397
	0.140


Models are adjusted for maternal age, pre pregnancy BMI (kg/m2), maternal education level, parity, child sex and age 
EDF: Estimated degrees of freedom for the smooth term; a value of 1 indicates a linear effect; higher values indicate a higher degree of non-linearity.
† Marginally significant (p<0.1) evidence of non-linearity based on Wald test of smooth term in addition to linear term
‡ Statistically significant (p<0.05) evidence of non-linearity based on Wald test of smooth term in addition to linear term
a Further adjusted for maternal and paternal history of asthma

b Further adjusted for maternal and paternal history of allergic rhinitis
c Further adjusted for maternal and paternal history of eczema
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Figure S1: Generalized additive models (GAMs) for the associations of in utero POP exposures allergy-related outcomes at 4 years of age among boys and girls from the Rhea mother-child cohort. Models are adjusted for maternal age, pre pregnancy BMI (kg/m2) maternal education level, parity, child sex and age at 4 years. The models for wheeze and asthma are further adjusted for maternal and paternal history of asthma, the models for rhinoconjuctivitis are further adjusted for maternal and paternal history of allergic rhinitis and the models for eczema are further adjusted for maternal and paternal history of eczema.
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Figure S2: Generalized additive models (GAMs) for the associations of in utero POP exposures allergy-related outcomes at 4 years of age among boys and girls from the Rhea mother-child cohort. Models are adjusted for maternal age, pre pregnancy BMI (kg/m2) maternal education level, parity, child sex and age at 4 years. The models for wheeze and asthma are further adjusted for maternal and paternal history of asthma, the models for rhinoconjuctivitis are further adjusted for maternal and paternal history of allergic rhinitis and the models for eczema are further adjusted for maternal and paternal history of eczema.
Table S2 Sex-stratified associations of in utero PCB exposure and allergic-related outcomes at 4 and 6 years of age additionally adjusted for maternal serum cholesterol and triglycerides, Rhea mother–child cohort, Crete, Greece. (N=601)

	
	
	All
	Boys
	Girls
	

	
	Outcome
	Cases/controls 
	RR (95% CI)
	Cases/controls 
	RR (95% CI)
	Cases/controls 
	RR (95% CI)
	p-interaction

	Outcomes at 4 years
	
	
	
	
	
	
	

	PCB-118
	Current wheezea
	30/652
	0.6 (0.5, 0.9)
	16/344
	0.5 (0.4, 0.8)
	14/308
	0.7 (0.4, 1.3)
	0.906

	
	Current asthmaa
	54/628
	0.7 (0.5, 0.9)
	35/325
	0.7 (0.5, 0.9)
	19/303
	0.7 (0.4, 1.3)
	0.612

	
	Current rhinoconjunctivitisb
	31/643
	1.2 (0.7, 2.2)
	35/325
	0.9 (0.5, 1.8)
	9/311
	2.7 (1.3, 5.4)
	0.045

	
	Current eczemac
	66/587
	1.1 (0.8, 1.4)
	40/306
	0.9 (0.7, 1.1)
	26/281
	1.7 (1, 2.9)
	0.006

	PCB-153
	Current wheezea
	30/652
	0.8 (0.5, 1.4)
	16/344
	0.6 (0.3, 1.2)
	14/308
	1.1 (0.5, 2.4)
	0.756

	
	Current asthmaa
	54/628
	0.9 (0.6, 1.3)
	35/325
	0.7 (0.4, 1.3)
	19/303
	1.1 (0.6, 2.2)
	0.668

	
	Current rhinoconjunctivitisb
	31/643
	1.2 (0.7, 2.1)
	35/325
	0.9 (0.5, 1.9)
	9/311
	2.1 (0.8, 5.3)
	0.19

	
	Current eczemac
	66/587
	1.1 (0.8, 1.6)
	40/306
	0.9 (0.6, 1.2)
	26/281
	2.1 (1.1, 4.2)
	0.046

	PCB-138
	Current wheezea
	30/652
	0.8 (0.5, 1.4)
	16/344
	0.7 (0.4, 1.3)
	14/308
	1 (0.5, 2.2)
	0.725

	
	Current asthmaa
	54/628
	0.9 (0.6, 1.3)
	35/325
	0.7 (0.5, 1.2)
	19/303
	1.2 (0.6, 2.2)
	0.87

	
	Current rhinoconjunctivitisb
	31/643
	1.2 (0.7, 2)
	35/325
	1 (0.5, 1.9)
	9/311
	2 (0.8, 5.3)
	0.214

	
	Current eczemac
	66/587
	1.1 (0.8, 1.5)
	40/306
	0.9 (0.6, 1.2)
	26/281
	2.1 (1.1, 3.8)
	0.028

	PCB-156
	Current wheezea
	30/652
	0.9 (0.6, 1.3)
	16/344
	0.8 (0.5, 1.2)
	14/308
	1.1 (0.6, 1.9)
	0.983

	
	Current asthmaa
	54/628
	0.9 (0.6, 1.2)
	35/325
	0.9 (0.6, 1.2)
	19/303
	0.8 (0.5, 1.4)
	0.305

	
	Current rhinoconjunctivitisb
	31/643
	1.2 (0.8, 1.8)
	35/325
	0.9 (0.6, 1.6)
	9/311
	1.8 (1, 3.4)
	0.142

	
	Current eczemac
	66/587
	1 (0.8, 1.3)
	40/306
	0.9 (0.6, 1.2)
	26/281
	1.3 (0.9, 2)
	0.112

	PCB-170
	Current wheezea
	30/652
	0.9 (0.6, 1.5)
	16/344
	0.8 (0.5, 1.4)
	14/308
	1 (0.4, 2.4)
	0.464

	
	Current asthmaa
	54/628
	1 (0.6, 1.4)
	35/325
	0.9 (0.6, 1.5)
	19/303
	1.1 (0.5, 2.2)
	0.346

	
	Current rhinoconjunctivitisb
	31/643
	1.1 (0.7, 1.7)
	35/325
	0.9 (0.5, 1.8)
	9/311
	1.4 (0.6, 3)
	0.311

	
	Current eczemac
	66/587
	1 (0.7, 1.4)
	40/306
	0.8 (0.6, 1.1)
	26/281
	1.9 (1, 3.5)
	0.048

	PCB-180
	Current wheezea
	30/652
	1 (0.6, 1.6)
	16/344
	1.0 (0.6, 1.6)
	14/308
	1 (0.4, 2.3)
	0.396

	
	Current asthmaa
	54/628
	1 (0.6, 1.4)
	35/325
	0.9 (0.6, 1.5)
	19/303
	1 (0.5, 2)
	0.296

	
	Current rhinoconjunctivitisb
	31/643
	1 (0.6, 1.5)
	35/325
	0.9 (0.5, 1.6)
	9/311
	0.9 (0.3, 2.2)
	0.763

	
	Current eczemac
	66/587
	1 (0.7, 1.4)
	40/306
	0.7 (0.5, 1)
	26/281
	2 (1.2, 3.4)
	0.012

	Outcomes at 6 years
	
	
	
	
	
	
	

	PCB-118
	Current wheezea
	37/417
	0.7 (0.5, 1.1)
	23/227
	0.8 (0.4, 1.5)
	14/190
	0.6 (0.3, 1.1)
	0.943

	
	Current asthmaa
	50/406
	0.8 (0.5, 1.1)
	31/221
	1.1 (0.7, 1.8)
	19/185
	0.5 (0.3, 0.8)
	0.043

	
	Current rhinoconjunctivitisb
	15/433
	1.4 (0.8, 2.4)
	10/238
	1.6 (0.9, 3.1)
	5/195
	2.4 (0.9, 6.7)
	0.153

	
	Current eczemac
	42/393
	0.9 (0.6, 1.2)
	27/213
	0.9 (0.6, 1.3)
	15/180
	0.9 (0.6, 1.5)
	0.343

	PCB-153
	Current wheezea
	37/417
	0.7 (0.4, 1.2)
	23/227
	0.6 (0.3, 1.3)
	14/190
	0.8 (0.4, 1.4)
	0.249

	
	Current asthmaa
	50/406
	0.8 (0.5, 1.2)
	31/221
	0.9 (0.5, 1.6)
	19/185
	0.6 (0.4, 1)
	0.607

	
	Current rhinoconjunctivitisb
	15/433
	1.3 (0.6, 2.5)
	10/238
	1.7 (0.8, 3.4)
	5/195
	0.8 (0.3, 1.7)
	0.375

	
	Current eczemac
	42/393
	0.7 (0.5, 1.1)
	27/213
	0.9 (0.6, 1.6)
	15/180
	0.5 (0.3, 0.9)
	0.72

	PCB-138
	Current wheezea
	37/417
	0.7 (0.4, 1.1)
	23/227
	0.6 (0.3, 1.2)
	14/190
	0.7 (0.4, 1.1)
	0.376

	
	Current asthmaa
	50/406
	0.8 (0.6, 1.2)
	31/221
	1 (0.6, 1.7)
	19/185
	0.6 (0.4, 1)
	0.481

	
	Current rhinoconjunctivitisb
	15/433
	1.1 (0.6, 2.2)
	10/238
	1.4 (0.7, 2.8)
	5/195
	0.9 (0.5, 1.9)
	0.25

	
	Current eczemac
	42/393
	0.7 (0.5, 1.1)
	27/213
	0.9 (0.6, 1.5)
	15/180
	0.6 (0.3, 0.9)
	0.638

	PCB-156
	Current wheezea
	37/417
	1 (0.7, 1.5)
	23/227
	1 (0.6, 1.6)
	14/190
	1 (0.6, 1.9)
	0.246

	
	Current asthmaa
	50/406
	0.9 (0.7, 1.3)
	31/221
	1.1 (0.8, 1.5)
	19/185
	0.7 (0.4, 1.1)
	0.351

	
	Current rhinoconjunctivitisb
	15/433
	1.6 (1, 2.4)
	10/238
	1.9 (1.3, 2.7)
	5/195
	0.9 (0.5, 1.4)
	0.703

	
	Current eczemac
	42/393
	0.9 (0.7, 1.2)
	27/213
	1.1 (0.8, 1.6)
	15/180
	0.7 (0.4, 1.1)
	0.521

	PCB-170
	Current wheezea
	37/417
	0.8 (0.5, 1.4)
	23/227
	0.7 (0.4, 1.4)
	14/190
	0.8 (0.4, 1.8)
	0.172

	
	Current asthmaa
	50/406
	0.8 (0.6, 1.2)
	31/221
	0.9 (0.5, 1.5)
	19/185
	0.7 (0.4, 1.2)
	0.817

	
	Current rhinoconjunctivitisb
	15/433
	1 (0.6, 1.7)
	10/238
	1.1 (0.5, 2.4)
	5/195
	0.5 (0.2, 1.3)
	0.189

	
	Current eczemac
	42/393
	0.7 (0.5, 1)
	27/213
	0.9 (0.5, 1.4)
	15/180
	0.5 (0.3, 0.8)
	0.758

	PCB-180
	Current wheezea
	37/417
	0.8 (0.6, 1.3)
	23/227
	0.8 (0.5, 1.4)
	14/190
	0.8 (0.4, 1.5)
	0.276

	
	Current asthmaa
	50/406
	0.8 (0.6, 1.2)
	31/221
	0.9 (0.6, 1.3)
	19/185
	0.7 (0.4, 1.2)
	0.79

	
	Current rhinoconjunctivitisb
	15/433
	0.9 (0.5, 1.7)
	10/238
	1.3 (0.6, 2.7)
	5/195
	0.3 (0.2, 0.6)
	0.419

	
	Current eczemac
	42/393
	0.8 (0.5, 1.1)
	27/213
	1 (0.6, 1.5)
	15/180
	0.5 (0.3, 1)
	0.565


Models are adjusted for maternal age, pre pregnancy BMI (kg/m2), maternal education level, serum cholesterol and triglycerides, parity, child sex and age 

a Further adjusted for maternal and paternal history of asthma

b Further adjusted for maternal and paternal history of allergic rhinitis
c Further adjusted for maternal and paternal history of eczema

Table S3 Sex-stratified associations of in utero POPs exposure and allergic-related outcomes at 4 and 6 years of age additionally adjusted for maternal serum cholesterol and triglycerides, Rhea mother–child cohort, Crete, Greece. (N=601)

	
	
	All
	Boys
	Girls
	

	
	Outcome
	Cases/controls 
	RR (95% CI)
	Cases/controls 
	RR (95% CI)
	Cases/controls 
	RR (95% CI)
	p-interaction

	Outcomes at 4 years
	
	
	
	
	
	
	

	HCB
	Current wheezea
	27/574
	0.7 (0.4, 1.2)
	14/302
	0.4 (0.1, 1.5)
	13/272
	1 (0.6, 1.6)
	0.526

	
	Current asthmaa
	45/556
	0.8 (0.6, 1.2)
	29/287
	0.7 (0.3, 1.2)
	16/269
	1.1 (0.7, 1.7)
	0.439

	
	Current rhinoconjunctivitisb
	24/566
	1.4 (0.8, 2.4)
	135/156
	1.2 (0.6, 2.3)
	6/276
	2.5 (1.3, 4.6)
	0.054

	
	Current eczemac
	61/514
	1.2 (0.9, 1.6)
	37/266
	1.2 (0.8, 1.8)
	24/248
	1.2 (0.8, 1.8)
	0.558

	DDE
	Current wheezea
	27/574
	0.7 (0.5, 1.1)
	14/302
	0.4 (0.2, 0.7)
	13/272
	1.3 (0.7, 2.4)
	0.030

	
	Current asthmaa
	45/556
	0.9 (0.7, 1.2)
	29/287
	0.7 (0.5, 1)
	16/269
	1.6 (1, 2.5)
	0.030

	
	Current rhinoconjunctivitisb
	24/566
	1.1 (0.7, 1.5)
	135/156
	0.8 (0.6, 1.3)
	6/276
	2.5 (1.1, 5.9)
	0.019

	
	Current eczemac
	61/514
	1.2 (1, 1.5)
	37/266
	1.2 (0.9, 1.6)
	24/248
	1.2 (0.9, 1.8)
	0.544

	Total PCBs
	Current wheezea
	31/366
	0.8 (0.6, 1.2)
	19/199
	0.7 (0.4, 1.4)
	12/167
	0.9 (0.7, 1.3)
	0.129

	
	Current asthmaa
	43/355
	0.9 (0.7, 1.1)
	27/192
	0.8 (0.5, 1.2)
	16/163
	0.9 (0.7, 1.3)
	0.484

	
	Current rhinoconjunctivitisb
	24/566
	0.8 (0.4, 1.6)
	135/156
	0.7 (0.3, 1.6)
	6/276
	1.1 (0.3, 3.8)
	0.141

	
	Current eczemac
	61/514
	1.0 (0.7, 1.5)
	37/266
	0.8 (0.5, 1.1)
	24/248
	2.2 (1.0, 4.5)
	0.058

	Outcomes at 6 years
	
	
	
	
	
	
	

	HCB
	Current wheezea
	31/366
	1.2 (0.7, 2.1)
	19/199
	1.3 (0.7, 2.5)
	12/167
	1.1 (0.4, 2.5)
	0.566

	
	Current asthmaa
	43/355
	0.9 (0.6, 1.4)
	27/192
	1 (0.6, 1.6)
	16/163
	0.8 (0.4, 1.6)
	0.897

	
	Current rhinoconjunctivitisb
	
	NE
	
	NE
	
	NE
	

	
	Current eczemac
	36/344
	0.8 (0.5, 1.3)
	22/187
	0.9 (0.6, 1.5)
	14/157
	0.6 (0.3, 1.3)
	0.779

	DDE
	Current wheezea
	27/574
	0.8 (0.5, 1.4)
	14/302
	0.7 (0.3, 1.5)
	13/272
	1 (0.4, 2.5)
	0.947

	
	Current asthmaa
	45/556
	1 (0.6, 1.5)
	29/287
	0.8 (0.5, 1.5)
	16/269
	1.2 (0.6, 2.7)
	0.983

	
	Current rhinoconjunctivitisb
	
	NE
	
	NE
	
	NE
	

	
	Current eczemac
	36/344
	1 (0.7, 1.3)
	22/187
	1 (0.7, 1.4)
	14/157
	1 (0.6, 1.6)
	0.805

	Total PCBs
	Current wheezea
	31/366
	0.7 (0.4, 1.2)
	19/199
	0.6 (0.3, 1.2)
	12/167
	0.7 (0.4, 1.5)
	0.133

	
	Current asthmaa
	43/355
	0.7 (0.5, 1)
	27/192
	0.7 (0.4, 1.2)
	16/163
	0.6 (0.3, 1.1)
	0.858

	
	Current rhinoconjunctivitisb
	
	NE
	
	NE
	
	NE
	

	
	Current eczemac
	36/344
	0.5 (0.3, 0.9)
	22/187
	0.7 (0.3, 1.3)
	14/157
	0.4 (0.2, 0.7)
	0.696


Models are adjusted for maternal age, pre pregnancy BMI (kg/m2) maternal education level, serum cholesterol and triglycerides, parity, child sex and age 

a Further adjusted for maternal and paternal history of asthma

b Further adjusted for maternal and paternal history of allergic rhinitis
c Further adjusted for maternal and paternal history of eczema

NE: Non-estimable
Table S4 Sex-stratified associations of in utero POPs exposure and allergic-related outcomes at 4 and 6 years of age additionally adjusted for birthweight, Rhea mother–child cohort, Crete, Greece. (N=680)

	
	
	All
	Boys
	Girls
	

	
	Outcome
	Cases/controls 
	RR (95% CI)
	Cases/controls 
	RR (95% CI)
	Cases/controls 
	RR (95% CI)
	p-interaction

	Outcomes at 4 years
	
	
	
	
	
	
	

	HCB
	Current wheezea
	30/650
	0.8 (0.5, 1.3)
	16/344
	0.5 (0.2, 1.2)
	14/306
	1.2 (0.7, 1.9)
	0.759

	
	Current asthmaa
	54/626
	0.8 (0.5, 1.1)
	35/325
	0.6 (0.3, 1)
	19/301
	1.1 (0.7, 1.8)
	0.629

	
	Current rhinoconjunctivitisb
	31/641
	1.4 (0.9, 2.2)
	35/325
	1.2 (0.7, 2.2)
	9/309
	2.5 (1.5, 4.4)
	0.202

	
	Current eczemac
	66/585
	1.2 (0.9, 1.6)
	40/306
	1.1 (0.8, 1.7)
	26/279
	1.3 (0.9, 1.9)
	0.354

	DDE
	Current wheezea
	30/650
	0.8 (0.5, 1.1)
	16/344
	0.4 (0.2, 0.6)
	14/306
	1.4 (0.8, 2.6)
	0.034

	
	Current asthmaa
	54/626
	0.9 (0.7, 1.2)
	35/325
	0.7 (0.5, 0.9)
	19/301
	1.6 (1.1, 2.4)
	0.026

	
	Current rhinoconjunctivitisb
	31/641
	1.1 (0.8, 1.5)
	35/325
	0.9 (0.6, 1.3)
	9/309
	2 (1, 3.8)
	0.066

	
	Current eczemac
	66/585
	1.2 (1, 1.5)
	40/306
	1.2 (0.9, 1.5)
	26/279
	1.3 (0.9, 1.8)
	0.44

	Total PCBs
	Current wheezea
	30/650
	0.8 (0.5, 1.4)
	16/344
	0.7 (0.4, 1.3)
	14/306
	1 (0.4, 2.3)
	0.585

	
	Current asthmaa
	54/626
	0.9 (0.6, 1.3)
	35/325
	0.8 (0.4, 1.3)
	19/301
	1.1 (0.5, 2.2)
	0.54

	
	Current rhinoconjunctivitisb
	31/641
	1.2 (0.7, 2)
	35/325
	1 (0.5, 2)
	9/309
	2 (0.7, 5.6)
	0.267

	
	Current eczemac
	66/585
	1.1 (0.7, 1.5)
	40/306
	0.8 (0.6, 1.2)
	26/279
	2.1 (1.1, 4.2)
	0.034

	Outcomes at 6 years
	
	
	
	
	
	
	

	HCB
	Current wheezea
	37/416
	1.1 (0.7, 1.9)
	23/227
	1.2 (0.6, 2.5)
	14/189
	1.1 (0.5, 2.4)
	0.662

	
	Current asthmaa
	50/405
	0.9 (0.6, 1.3)
	31/221
	1 (0.6, 1.6)
	19/184
	0.8 (0.4, 1.5)
	0.72

	
	Current rhinoconjunctivitisb
	15/432
	2.5 (1.3, 4.8)
	10/238
	2.6 (1.1, 6)
	5/194
	3.3 (0.4, 25.3)
	0.204

	
	Current eczemac
	42/392
	1 (0.6, 1.5)
	27/213
	1.1 (0.6, 1.8)
	15/179
	0.9 (0.5, 1.8)
	0.972

	DDE
	Current wheezea
	37/416
	0.8 (0.6, 1.1)
	23/227
	0.7 (0.4, 1.3)
	14/189
	1 (0.7, 1.3)
	0.218

	
	Current asthmaa
	50/405
	0.9 (0.7, 1.2)
	31/221
	1 (0.6, 1.4)
	19/184
	0.9 (0.7, 1.2)
	0.857

	
	Current rhinoconjunctivitisb
	15/432
	1.1 (0.7, 1.7)
	10/238
	0.9 (0.6, 1.4)
	5/194
	2 (0.7, 5.8)
	0.035

	
	Current eczemac
	42/392
	1.1 (0.8, 1.4)
	27/213
	1 (0.7, 1.4)
	15/179
	1.2 (0.8, 1.8)
	0.663

	Total PCBs
	Current wheezea
	37/416
	0.7 (0.4, 1.2)
	23/227
	0.7 (0.3, 1.4)
	14/189
	0.8 (0.4, 1.5)
	0.259

	
	Current asthmaa
	50/405
	0.8 (0.5, 1.2)
	31/221
	0.9 (0.5, 1.6)
	19/184
	0.6 (0.4, 1)
	0.555

	
	Current rhinoconjunctivitisb
	15/432
	1.1 (0.6, 2.2)
	10/238
	1.5 (0.7, 3.3)
	5/194
	1.2 (0.4, 4.2)
	0.316

	
	Current eczemac
	42/392
	0.7 (0.5, 1.1)
	27/213
	0.9 (0.5, 1.5)
	15/179
	0.5 (0.3, 0.9)
	0.707


Models are adjusted for maternal age, pre pregnancy BMI (kg/m2) maternal education level, parity, child sex and age and birthweight 

a Further adjusted for maternal and paternal history of asthma

b Further adjusted for maternal and paternal history of allergic rhinitis
c Further adjusted for maternal and paternal history of eczema

Table S5 Sex-stratified associations of in utero POPs exposure and allergic-related outcomes at 4 and 6 years of age excluding premature born infants, Rhea mother–child cohort, Crete, Greece. (N=606)

	
	
	All
	Boys
	Girls
	

	
	Outcome
	Cases/controls 
	RR (95% CI)
	Cases/controls 
	RR (95% CI)
	Cases/controls 
	RR (95% CI)
	p-interaction

	Outcomes at 4 years
	
	
	
	
	
	
	

	HCB
	Current wheezea
	26/580
	0.8 (0.5, 1.4)
	13/305
	0.5 (0.2, 1.2)
	13/275
	1.1 (0.7, 1.8)
	0.91

	
	Current asthmaa
	45/561
	0.8 (0.5, 1.1)
	28/290
	0.6 (0.3, 1.1)
	17/271
	1 (0.7, 1.6)
	0.783

	
	Current rhinoconjunctivitisb
	28/573
	1.4 (0.9, 2.2)
	28/290
	1.2 (0.7, 2)
	8/280
	2.4 (1.4, 4)
	0.063

	
	Current eczemac
	56/526
	1.2 (0.9, 1.6)
	34/272
	1.2 (0.8, 1.8)
	22/254
	1.2 (0.7, 1.8)
	0.439

	DDE
	Current wheezea
	26/580
	0.8 (0.5, 1.2)
	13/305
	0.4 (0.2, 0.7)
	13/275
	1.3 (0.7, 2.2)
	0.124

	
	Current asthmaa
	45/561
	1 (0.7, 1.3)
	28/290
	0.8 (0.5, 1.1)
	17/271
	1.4 (1, 2.1)
	0.147

	
	Current rhinoconjunctivitisb
	28/573
	1.3 (0.9, 1.8)
	28/290
	1 (0.6, 1.5)
	8/280
	2.5 (1.2, 5.1)
	0.014

	
	Current eczemac
	56/526
	1.3 (1, 1.6)
	34/272
	1.3 (1, 1.7)
	22/254
	1.3 (0.8, 1.8)
	0.884

	Total PCBs
	Current wheezea
	26/580
	1 (0.6, 1.6)
	13/305
	0.6 (0.3, 1.4)
	13/275
	1.3 (0.6, 2.7)
	0.638

	
	Current asthmaa
	45/561
	1 (0.7, 1.6)
	28/290
	1 (0.5, 1.9)
	17/271
	1.2 (0.6, 2.3)
	0.432

	
	Current rhinoconjunctivitisb
	28/573
	1.3 (0.7, 2.3)
	28/290
	1 (0.4, 2.3)
	8/280
	2.3 (0.9, 6)
	0.184

	
	Current eczemac
	56/526
	1.1 (0.7, 1.7)
	34/272
	0.8 (0.5, 1.2)
	22/254
	2.3 (1.1, 4.8)
	0.038

	Outcomes at 6 years
	
	
	
	
	
	
	

	HCB
	Current wheezea
	30/371
	1.2 (0.6, 2.2)
	19/200
	1.3 (0.6, 2.9)
	11/171
	1.1 (0.5, 2.3)
	0.837

	
	Current asthmaa
	38/364
	0.9 (0.6, 1.5)
	24/196
	1 (0.6, 1.7)
	14/168
	0.7 (0.4, 1.4)
	0.574

	
	Current rhinoconjunctivitisb
	12/384
	1.9 (1.1, 3.2)
	7/209
	1.7 (0.8, 4)
	5/175
	2.3 (0.5, 10.6)
	0.178

	
	Current eczemac
	35/349
	0.8 (0.5, 1.2)
	22/188
	0.9 (0.5, 1.6)
	13/161
	0.6 (0.3, 1.2)
	0.809

	DDE
	Current wheezea
	30/371
	0.9 (0.6, 1.3)
	19/200
	1 (0.5, 1.8)
	11/171
	0.9 (0.6, 1.3)
	0.948

	
	Current asthmaa
	38/364
	1 (0.8, 1.3)
	24/196
	1.2 (0.8, 1.8)
	14/168
	0.8 (0.6, 1.1)
	0.556

	
	Current rhinoconjunctivitisb
	12/384
	1.1 (0.7, 1.7)
	7/209
	0.8 (0.4, 1.4)
	5/175
	5.4 (2.1, 13.9)
	0.017

	
	Current eczemac
	
	NE
	
	NE
	
	NE
	

	Total PCBs
	Current wheezea
	30/371
	0.8 (0.4, 1.4)
	19/200
	0.6 (0.3, 1.6)
	11/171
	1 (0.4, 2.3)
	0.568

	
	Current asthmaa
	38/364
	0.9 (0.5, 1.4)
	24/196
	1 (0.5, 2)
	14/168
	0.6 (0.3, 1.1)
	0.412

	
	Current rhinoconjunctivitisb
	12/384
	1 (0.5, 1.7)
	7/209
	1 (0.4, 2.5)
	5/175
	0.7 (0.2, 2.5)
	0.258

	
	Current eczemac
	
	NE
	
	NE
	
	NE
	


Models are adjusted for maternal age, pre pregnancy BMI (kg/m2) maternal education level, parity, child sex and age

a Further adjusted for maternal and paternal history of asthma

bFurther adjusted for maternal and paternal history of allergic rhinitis
cFurther adjusted for maternal and paternal history of eczema

Table S6 Sex-stratified associations of in utero POPs exposure and allergic-related outcomes at 4 and 6 years of age removing adjustments of parental atopy, Rhea mother–child cohort, Crete, Greece. (N=682)

	
	
	All
	Boys
	Girls
	

	
	Outcome
	Cases/controls 
	RR (95% CI)
	Cases/controls 
	RR (95% CI)
	Cases/controls 
	RR (95% CI)
	p-interaction

	Outcomes at 4 years
	
	
	
	
	
	
	

	HCB
	Current wheezea
	30/659
	0.9 (0.5, 1.4)
	16/347
	0.6 (0.3, 1.6)
	14/312
	1.2 (0.8, 1.8)
	0.73

	
	Current asthmaa
	55/635
	0.8 (0.6, 1.2)
	36/328
	0.7 (0.4, 1.2)
	19/307
	1.1 (0.7, 1.7)
	0.628

	
	Current rhinoconjunctivitisb
	31/643
	1.4 (0.9, 2.2)
	36/328
	1.1 (0.7, 1.8)
	9/317
	2.2 (1.3, 3.7)
	0.152

	
	Current eczemac
	68/619
	1.2 (0.9, 1.5)
	41/322
	1.1 (0.7, 1.6)
	27/297
	1.2 (0.8, 1.7)
	0.347

	DDE
	Current wheezea
	30/659
	0.8 (0.6, 1.1)
	16/347
	0.4 (0.3, 0.6)
	14/312
	1.4 (0.8, 2.4)
	0.028

	
	Current asthmaa
	55/635
	0.9 (0.7, 1.2)
	36/328
	0.7 (0.5, 0.9)
	19/307
	1.6 (1, 2.3)
	0.013

	
	Current rhinoconjunctivitisb
	31/643
	1.1 (0.8, 1.5)
	36/328
	0.9 (0.6, 1.3)
	9/317
	1.7 (1, 3)
	0.061

	
	Current eczemac
	68/619
	1.2 (1, 1.5)
	41/322
	1.1 (0.9, 1.5)
	27/297
	1.3 (0.9, 1.8)
	0.437

	Total PCBs
	Current wheezea
	30/659
	0.9 (0.6, 1.4)
	16/347
	0.8 (0.4, 1.3)
	14/312
	1 (0.5, 2.2)
	0.689

	
	Current asthmaa
	55/635
	0.9 (0.6, 1.3)
	36/328
	0.8 (0.5, 1.2)
	19/307
	1 (0.5, 2)
	0.668

	
	Current rhinoconjunctivitisb
	31/643
	1.2 (0.7, 2)
	36/328
	1 (0.5, 1.8)
	9/317
	1.7 (0.8, 3.8)
	0.228

	
	Current eczemac
	68/619
	1.1 (0.8, 1.5)
	41/322
	0.8 (0.6, 1.1)
	27/297
	1.9 (1, 3.6)
	0.027

	Outcomes at 6 years
	
	
	
	
	
	
	

	HCB
	Current wheezea
	37/423
	1.2 (0.7, 2)
	23/232
	1.2 (0.6, 2.5)
	14/191
	1.2 (0.6, 2.5)
	0.599

	
	Current asthmaa
	50/412
	1 (0.7, 1.5)
	31/226
	1.1 (0.7, 1.6)
	19/186
	0.9 (0.4, 1.7)
	0.813

	
	Current rhinoconjunctivitisb
	16/441
	2.4 (1.2, 4.6)
	11/243
	2.4 (1, 5.4)
	5/198
	2.5 (0.8, 7.8)
	0.164

	
	Current eczemac
	46/412
	1 (0.6, 1.5)
	30/224
	1.1 (0.7, 1.9)
	16/188
	0.8 (0.4, 1.7)
	0.947

	DDE
	Current wheezea
	37/423
	0.8 (0.6, 1.2)
	23/232
	0.8 (0.5, 1.3)
	14/191
	1 (0.7, 1.3)
	0.272

	
	Current asthmaa
	50/412
	1 (0.7, 1.2)
	31/226
	1 (0.7, 1.4)
	19/186
	1 (0.7, 1.2)
	0.831

	
	Current rhinoconjunctivitisb
	16/441
	1 (0.7, 1.6)
	11/243
	0.9 (0.6, 1.4)
	5/198
	1.5 (0.6, 3.4)
	0.028

	
	Current eczemac
	46/412
	1 (0.8, 1.3)
	30/224
	1 (0.7, 1.4)
	16/188
	1.1 (0.7, 1.6)
	0.73

	Total PCBs
	Current wheezea
	37/423
	0.8 (0.5, 1.2)
	23/232
	0.6 (0.3, 1.3)
	14/191
	0.8 (0.4, 1.6)
	0.2

	
	Current asthmaa
	50/412
	0.8 (0.6, 1.2)
	31/226
	0.9 (0.6, 1.6)
	19/186
	0.7 (0.4, 1.1)
	0.752

	
	Current rhinoconjunctivitisb
	16/441
	1 (0.5, 1.9)
	11/243
	1.3 (0.6, 2.7)
	5/198
	0.5 (0.3, 0.9)
	0.29

	
	Current eczemac
	46/412
	0.6 (0.4, 0.9)
	30/224
	0.8 (0.5, 1.3)
	16/188
	0.5 (0.3, 0.9)
	0.656


Models are adjusted for maternal age, pre pregnancy BMI (kg/m2) maternal education level, parity, child sex and age

Table S7 Sex-stratified associations of in utero POPs exposure and allergic-related outcomes at 4 and 6 years adjusting for parental smoking at home, mould or dampness at home, and furry pets in the home, Rhea mother–child cohort, Crete, Greece. (N=665)

	
	
	All
	Boys
	Girls
	

	
	Outcome
	Cases/controls 
	RR (95% CI)
	Cases/controls 
	RR (95% CI)
	Cases/controls 
	RR (95% CI)
	p-interaction

	Outcomes at 4 years
	
	
	
	
	
	
	

	HCB
	Current wheezea
	30/663
	0.9 (0.5, 1.4)
	16/350
	0.8 (0.4, 1.6)
	14/313
	1 (0.5, 1.9)
	0.671

	
	Current asthmaa
	54/639
	1 (0.7, 1.3)
	35/331
	0.9 (0.6, 1.4)
	19/308
	1.1 (0.7, 1.6)
	0.621

	
	Current rhinoconjunctivitisb
	33/651
	1.3 (0.9, 1.8)
	35/331
	1.2 (0.8, 1.8)
	10/314
	1.6 (1, 2.7)
	0.384

	
	Current eczemac
	67/596
	1.1 (0.9, 1.4)
	40/312
	1 (0.7, 1.4)
	27/284
	1.2 (0.9, 1.7)
	0.302

	DDE
	Current wheezea
	30/663
	0.8 (0.6, 1.2)
	16/350
	0.6 (0.4, 0.9)
	14/313
	1.2 (0.7, 2.2)
	0.042

	
	Current asthmaa
	54/639
	1 (0.8, 1.3)
	35/331
	0.9 (0.7, 1.1)
	19/308
	1.4 (1, 2.1)
	0.03

	
	Current rhinoconjunctivitisb
	33/651
	1.2 (0.9, 1.5)
	35/331
	0.9 (0.7, 1.2)
	10/314
	1.8 (1, 3.1)
	0.038

	
	Current eczemac
	67/596
	1.1 (1, 1.4)
	40/312
	1.1 (0.9, 1.4)
	27/284
	1.2 (0.9, 1.6)
	0.456

	Total PCBs
	Current wheezea
	30/663
	1 (0.6, 1.4)
	16/350
	1 (0.7, 1.6)
	14/313
	0.9 (0.4, 1.8)
	0.701

	
	Current asthmaa
	54/639
	1.1 (0.8, 1.5)
	35/331
	1.2 (0.8, 1.7)
	19/308
	1 (0.6, 1.7)
	0.668

	
	Current rhinoconjunctivitisb
	33/651
	1.3 (0.9, 1.8)
	35/331
	1.1 (0.7, 1.6)
	10/314
	1.8 (1, 3.4)
	0.218

	
	Current eczemac
	67/596
	1.1 (0.8, 1.4)
	40/312
	0.9 (0.7, 1.1)
	27/284
	1.7 (1, 2.8)
	0.005

	Outcomes at 6 years
	
	
	
	
	
	
	

	HCB
	Current wheezea
	35/409
	1 (0.6, 1.8)
	21/220
	1.1 (0.5, 2.6)
	14/189
	1.2 (0.6, 2.4)
	0.48

	
	Current asthmaa
	48/397
	0.8 (0.6, 1.2)
	29/213
	0.8 (0.5, 1.4)
	19/184
	0.8 (0.4, 1.5)
	0.922

	
	Current rhinoconjunctivitisb
	14/423
	2.2 (0.9, 5.2)
	9/229
	2 (0.7, 6.4)
	5/194
	4.5 (1.1, 18.6)
	0.063

	
	Current eczemac
	40/386
	1.1 (0.7, 1.7)
	25/207
	1.3 (0.8, 2.2)
	15/179
	0.9 (0.5, 1.7)
	0.699

	DDE
	Current wheezea
	35/409
	0.8 (0.6, 1.1)
	21/220
	0.6 (0.4, 1.1)
	14/189
	1 (0.7, 1.3)
	0.101

	
	Current asthmaa
	48/397
	0.9 (0.7, 1.2)
	29/213
	0.9 (0.6, 1.3)
	19/184
	0.9 (0.7, 1.2)
	0.692

	
	Current rhinoconjunctivitisb
	14/423
	1 (0.6, 1.7)
	9/229
	0.8 (0.5, 1.4)
	5/194
	1.7 (0.8, 3.7)
	0.006

	
	Current eczemac
	40/386
	1 (0.8, 1.4)
	25/207
	1 (0.7, 1.4)
	15/179
	1.1 (0.8, 1.7)
	0.601

	Total PCBs
	Current wheezea
	35/409
	0.7 (0.4, 1.3)
	21/220
	0.7 (0.3, 1.4)
	14/189
	0.8 (0.4, 1.5)
	0.184

	
	Current asthmaa
	48/397
	0.8 (0.5, 1.2)
	29/213
	0.9 (0.5, 1.6)
	19/184
	0.6 (0.4, 1.1)
	0.577

	
	Current rhinoconjunctivitisb
	14/423
	1.2 (0.6, 2.3)
	9/229
	1.8 (0.9, 3.6)
	5/194
	0.7 (0.2, 1.9)
	0.25

	
	Current eczemac
	40/386
	0.7 (0.5, 1.1)
	25/207
	1 (0.6, 1.6)
	15/179
	0.5 (0.3, 0.9)
	0.72


Models are adjusted for maternal age, pre pregnancy BMI (kg/m2) maternal education level, parity, child sex and age

a Further adjusted for maternal and paternal history of asthma

bFurther adjusted for maternal and paternal history of allergic rhinitis
cFurther adjusted for maternal and paternal history of eczema
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