Appendix I.  Specimen Handling and Laboratory Methods

The blood specimens drawn from pregnant women during the data collection for the Child Health and Development Study were centrifuged, and the sera were aliquoted and stored at –20° C.1  Specimens collected before April 1966 were stored locally and later shipped, frozen, to a National Institutes of Health storage facility in Frederick, MD; samples collected later were sent directly to the NIH facility.  For the current study, specimens were thawed, aliquoted, frozen, then shipped in dry ice to the University of California, Davis.  

The protocol for organochlorine determination was as follows: Samples were thawed and then homogenized with a vortex mixer.  A 400 (L aliquot of each sample was vortexed with surrogate standards 2,3,4,4'-tetrachorobiohenyl (PCB 66),  and 2,3,3',5,5',6-hexachlorobiphenyl (PCB 165) and allowed to equilibrate at room temperature.  Glacial acetic acid (500 (L) was added, vortexed and allowed to equilibrate.  The mixture was extracted 3 times with 90% hexane/10% dichloromethane.  The combined extracts were reduced under a stream of pure nitrogen and purified on a 0.5% deactivated florisil column with 60 ml of hexane and then 60 ml of 50% hexane/50% dichloromethane.  The eluants were combined and concentrated with a rotary evaporator and internal standard 2,2',3,4,4',5,6,6'-octachlorobiphenyl (PCB 204) was added.  Serum specimens were analyzed by gas chromatography (Hewlett-Packard 6890 Series) with electron capture detection using a RTX-5MS and a RTX-1701 column run simultaneously in the same GC.    The columns have different polarity and therefore increased the number of completely resolved congeners in these samples.  A detailed description of laboratory methods and quality assurance and quality control procedures has been published.2  Distributions of individual PCB congeners and factors that predict concentrations in this population have been previously described.3  

Triglycerides and total cholesterol were measured by standard enzymatic technique using a Hitachi 911 automated analyzer from Boehringer Mannheim.  Total lipids were estimated by applying the formula [total lipids = (2.27 x total cholesterol) + triglycerides + 0.623].4-6
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Appendix II.  Source Population and Selection into Study Sample

The table below provides more detailed information regarding covariate distributions in the source population and at several steps leading to the selection of our study sample.  In particular, the table compares in the original CHDS source population, those 3412 who participated in the follow-up examination at five years, those eligible for our study (see manuscript for eligibility criteria), and those who were sampled and for which successful measurement of PCB congeners and lipids was completed.   
As compared with the original cohort, the mothers of those examined at five years were of similar age, more highly educated, less likely to be white, more likely to have been diagnosed with essential hypertension and more likely to consume low levels of alcohol.  Those eligible and selected for our study differed from the original cohort on the same factors, with the most important differences being higher education and a higher percentage of African-Americans meeting our eligibility criteria, as compared with those in the original cohort.  We surmise that there was greater residential mobility of whites, and that some had moved out of the region.  Whatever the reason, the result was increased power and precision for the assessment of heterogeneity by race.
	Appendix II,  Table:  Sample Characteristics
Child Health and Development Study 1964-67


	 
	 
	Final Study Sample
	Children Meeting Study Criteria
	Children Followed Up at Five Years
	CHDS Study Population

	Characteristics
	N
	%
	N
	%
	N
	%
	N
	%

	Total
	 399
	 100.0%
	 1291
	100.0% 
	3412 
	 100.0%
	20,754 
	 100.0%

	Age
	 
	 
	 
	 
	 
	 
	 
	 

	 
	< 20
	28
	7.0%
	68
	5.3%
	230
	6.8%
	1,731
	8.5%

	 
	20-29
	242
	60.8%
	786
	60.9%
	2,099
	61.8%
	12,028
	58.7%

	 
	>=30
	128
	32.2%
	436
	33.8%
	1,068
	31.4%
	6,724
	32.8%

	Parity
	 
	 
	 
	 
	 
	 
	 
	 

	 
	0
	122
	30.6%
	400
	31.0%
	1,077
	32.0%
	6,289
	30.5%

	 
	1-2
	177
	44.4%
	605
	46.9%
	1,572
	46.7%
	9,270
	45.0%

	 
	>=3
	100
	25.1%
	286
	22.2%
	717
	21.3%
	5,031
	24.4%

	Race/ethnicity
	 
	 
	 
	 
	 
	 
	 
	 

	 
	White
	194
	48.6%
	648
	50.2%
	1,970
	58.0%
	13,437
	65.8%

	 
	African-American
	165
	41.4%
	496
	38.4%
	1,041
	30.6%
	4,936
	24.2%

	 
	Hispanic
	7
	1.8%
	40
	3.1%
	130
	3.8%
	678
	3.3%

	 
	Asian
	20
	5.0%
	70
	5.4%
	150
	4.4%
	783
	3.8%

	 
	Multi-racial/other
	13
	3.3%
	37
	2.9%
	108
	3.2%
	597
	2.9%

	Prepregnancy bmi (kg/m2)
	 
	 
	 
	 
	 
	 
	 
	 

	 
	< 19
	37
	9.4%
	119
	9.5%
	344
	11.3%
	1,835
	12.0%

	 
	19-24
	284
	72.3%
	889
	70.9%
	2,106
	69.4%
	11,019
	72.1%

	 
	25-29
	53
	13.5%
	189
	15.1%
	443
	14.6%
	1,836
	12.0%

	 
	>= 30
	19
	4.8%
	56
	4.5%
	140
	4.6%
	589
	3.9%

	Place of birth
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Southeastern US
	145
	36.4%
	434
	33.7%
	879
	29.4%
	4,508
	25.8%

	 
	California
	145
	36.4%
	442
	34.4%
	1,113
	37.2%
	5,885
	33.7%

	 
	US other than SE or CA
	82
	20.6%
	290
	22.6%
	702
	23.5%
	5,194
	29.7%

	 
	Outside US
	26
	6.5%
	120
	9.3%
	295
	9.9%
	1,880
	10.8%

	Mother's occupation
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Housewife
	222
	55.8%
	695
	54.1%
	1,500
	53.4%
	9,170
	57.5%

	 
	Factory/household
	35
	8.8%
	98
	7.6%
	203
	7.2%
	1,137
	7.1%

	 
	Secretary/clerical
	112
	28.1%
	367
	28.6%
	815
	29.0%
	3,907
	24.5%

	 
	Professional
	29
	7.3%
	124
	9.7%
	293
	10.4%
	1,726
	10.8%

	Mother's education
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Not High School graduate
	76
	19.0%
	208
	16.1%
	500
	16.7%
	3,341
	19.0%

	 
	High School graduate/trade
	160
	40.1%
	484
	37.5%
	1,118
	37.3%
	6,661
	38.0%

	 
	Some College
	163
	40.9%
	599
	46.4%
	1,378
	46.0%
	7,549
	43.0%


	Father's occupation
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Prof/tech/student
	78
	19.7%
	325
	25.3%
	710
	25.3%
	5,007
	31.4%

	 
	Manager/craftsman
	79
	20.0%
	279
	21.7%
	654
	23.3%
	3,445
	21.6%

	 
	Clerical/sales/service/military
	125
	31.6%
	355
	27.6%
	758
	27.0%
	3,779
	23.7%

	 
	Operative/laborer/unempld
	113
	28.6%
	325
	25.3%
	682
	24.3%
	3,691
	23.2%

	Father's education
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Not High School graduate
	74
	23.9%
	211
	20.0%
	496
	17.1%
	2,997
	22.0%

	 
	High School graduate/trade
	111
	35.9%
	339
	32.1%
	789
	27.1%
	4,607
	33.8%

	 
	Some College
	122
	39.5%
	431
	40.8%
	979
	33.7%
	4,329
	31.8%

	 
	College grad/RN
	76
	24.6%
	286
	27.1%
	643
	22.1%
	4,681
	34.4%

	Mother's alcohol consumption
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Low
	194
	48.6%
	580
	44.9%
	1,233
	36.1%
	6,312
	30.4%

	 
	Medium
	162
	40.6%
	563
	43.6%
	1,835
	53.8%
	12,718
	61.3%

	 
	High >= 5
	43
	10.8%
	148
	11.5%
	344
	10.1%
	1,724
	8.3%

	Maternal smoking
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Currently
	121
	30.6%
	369
	28.7%
	860
	30.6%
	5,691
	35.6%

	 
	Not currently
	274
	69.4%
	916
	71.3%
	1,951
	69.4%
	10,313
	64.4%

	Sex of infant
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Female
	213
	53.4%
	658
	51.0%
	1,722
	50.5%
	9,451
	48.8%

	 
	Male
	186
	46.6%
	633
	49.0%
	1,690
	49.5%
	9,927
	51.2%

	Essential hypertension
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Yes
	52
	13.0%
	156
	12.1%
	331
	9.7%
	1,483
	7.1%

	 
	No
	347
	87.0%
	1,135
	87.9%
	3,081
	90.3%
	19,271
	92.9%

	Pre-eclampsia, Eclampsia
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Yes
	18
	4.5%
	44
	3.4%
	107
	3.1%
	569
	2.7%

	 
	No
	381
	95.5%
	1,247
	96.6%
	3,305
	96.9%
	20,185
	97.3%

	Prenatal care index
	 
	 
	 
	 
	 
	 
	 
	 

	 
	More than adequate
	51
	12.8%
	192
	14.9%
	543
	16.3%
	2,927
	14.8%

	 
	Adequate
	198
	49.9%
	656
	50.9%
	1,632
	49.1%
	9,099
	46.2%

	 
	Intermediate
	24
	6.0%
	72
	5.6%
	198
	6.0%
	1,628
	8.3%

	 
	Inadequate
	124
	31.2%
	368
	28.6%
	953
	28.7%
	6,059
	30.7%

	Medications potentially related to intra-uterine growth
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Prescribed
	17
	4.3%
	60
	4.6%
	308
	9.0%
	2,085
	10.0%

	 
	Not prescribed
	382
	95.7%
	1,231
	95.4%
	3,104
	91.0%
	18,669
	90.0%

	Diabetes
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Yes
	3
	0.8%
	7
	0.5%
	23
	0.7%
	98
	0.5%

	 
	No
	396
	99.2%
	1,284
	99.5%
	3,389
	99.3%
	20656
	99.5%


*Data missing for some characteristics, for some study participants.

Appendix III, Table:  Impact of adjustment* for p,p’-DDE on PCB coefficients and standard errors in models predicting birth outcomes.
	
	Overall Models 
(no sex interaction)
	Models with Sex Interaction

	
	
	Boys
	Girls

	 
	Not adjusted for p,p’-DDE
	Adjusted for p,p’-DDE
	Not adjusted for p,p’-DDE
	Adjusted for p,p’-DDE
	Not adjusted for p,p’-DDE
	Adjusted for p,p’-DDE

	
	** (SE)
	 (SE)
	 (SE)
	 (SE)
	 (SE)
	 (SE)

	Outcomes


	
	
	
	
	
	

	Birth weight (gm)
	-111 
(69)
	-101 
(75)
	-268 
(101)
	-254 
(103)
	-26 
(73)
	-9 (80)

	Head circumference (mm)
	-4.6 
(2.0)
	-6.0 
(2.3)
	-6.2 
(3.1)
	-7.3 
(3.3)
	-3.7 
(2.2)
	-5.3 (2.4) 

	Birth length (cm)
	-0.60 
(0.43)
	-0.50 
(0.45)
	-0.81 
(.55)
	-0.74 
(0.57)
	-0.48 
(0.52)
	-0.36 (0.54)

	Gestational age(days)
	-3.9 
(2.0)
	-4.6 
(2.1)
	-3.0 
(3.0)
	-3.5 
(3.1)
	-4.4 
(2.2)
	-5.3 (2.2)

	Birth weight adjusted for gestational age (z-score)
	-0.18 
(0.15)
	-.15 
(.16)
	-0.53 
(.21)
	-0.49 
(0.21)
	0.01 
(0.16)
	-.06 (0.17)


*  All models are adjusted for: maternal age, education, height, BMI, parity, prenatal care, smoking, medications, hypertension and pre-eclampsia; child’s race, and specimens characteristics (see text).   Additionally, child’s sex was included as a covariate in the overall model, and as a “main” effect in models with the sex interaction.  

**   Beta coefficients represent the change in the outcome for a one unit increase in the log of total PCBs, i.e., a 2.7-fold increase in total PCBs. 

Comment: the impact of adjustment for the metabolite of DDT, p,p’-DDE, on the coefficients and standard errors for PCBs in models predicting birth outcomes was relatively small.    
