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Natural gas wells

* Retrospective cohort study Investigate the

maternal exposure to emissions from natural
gas wells based on both the number of wells
within the 10 miles radius and the proximity

to the mother’s residence




Environ Health Perspect. 2014 Apr;122(4)412-F. doi: 10.1288/ehp 1306722, Epub 214 Jan 23.

Birth outcomes and maternal residential proximity to natural gas development in rural Colorado.
Mckenzie Lru11, Guo R, Witter BZ, Savitz DA, Newman LS, Adgate JL.

Auther infermation

Abstract
BACKGROUND: Birth defects are a leading cause of neonatal mortality. Natural gas development (NGD) emits several potential

teratogens, and U.S. production of natural gas is expanding.

OBJECTIVES: We examined associations between maternal residential proximity to NGD and birth outcomes in a retrospective cohort
study of 124,842 births between 1896 and 2009 in rural Colorado.

METHODS: We calculated inverse distance weighted natural gas well counts within a 10-mile radius of maternal residence to estimate
maternal exposure to NGD. Logistic regression, adjusted for maternal and infant covariates, was used to estimate associations with
exposure tertiles for congenital heart defects (CHDs), neural tube defects (NTDs), oral clefts, preterm birth, and term low birth weight.
The association with term birth weight was investigated using multiple linear regression.

RESULTS: Prevalence of CHDs increased with exposure tertile, with an odds ratio (OR) of 1.3 for the highest tertile (95% CI: 1.2, 1.5);
NTD prevalence was associated with the highest tertile of exposure (OR = 2.0; 95% Cl: 1.0, 3.9, based on 59 cases), compared with
the absence of any gas wells within a 10-mile radius. Exposure was negatively associated with preterm birth and positively associated
with fetal growth, although the magnitude of association was small. No association was found between exposure and oral clefis.

CONCLUSIONS: In this large cohort, we observed an association between density and proximity of natural gas wells within a 10-mile
radius of maternal residence and prevalence of CHDs and possibly NTDs. Greater specificity in exposure estimates is needed to
further explore these associations.
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chlorinated solvents

* The study investigated effects linked to the
maternal residential distance from industrial
areas or linked to the amount of solvents
released from each source on a yearly basis
which is higher with mothers aged 35 years

or older
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Environ Health. 2014 How 19,13:55. doi: 10.1136M 476-065X-13-55.

Maternal residential proximity to chlorinated solvent emissions and birth defects in offspring: a
case-control study.

ElrenderJD1, Shinde MU, Zhan FB, Gong X, Langlois PH.

Auther infermation

Abstract
BACKGROUND: Some studies have noted an association between maternal occupational exposures to chlorinated solvents and birth

defects in offspring, but data are lacking on the potential impact of industrial air emissions of these solvents on birth defects.

METHODS: With data from the Texas Birth Defects Reqgistry for births occurring in 1996-2008, we examined the relation between
maternal residential proximity to industrial air releases of chlorinated solvents and birth defects in offspring of 60,613 case-mothers
and 244,927 control-mothers. Maternal residential exposures to solvent emissions were estimated with metrics that took into account
residential distances to industrial sources and annual amounts of chemicals released. Logistic regression was used to generate odds
ratios and 95% confidence intervals for the associations between residential proximity to emissions of 14 chlorinated solvents and
selected birth defects, including neural tube, oral cleft, limb deficiency, and congenital heart defects. All risk estimates were adjusted
for year of delivery and maternal age, education, racefethnicity, and public health region of residence.

RESULTS: Relative to exposure risk values of 0, neural tube defects were associated with maternal residential exposures (exposure
risk values =0} to several types of chlorinated solvents, most notably carbon tetrachloride (adjusted odds ratio [a0OR] 1.42, 95%
confidence interval [CI] 1.09, 1.86); chloroform (a0R 1.40, 955% CI1 1.04, 1.87); ethyl chloride (a0OR 1.39, 95% CI1.08, 1.79); 11,2
trichloroethane {(a0OR 1.56, 95% Cl 1.11, 2.18); and 1,2, 3-trichloropropane (aOR 1.49, 95% Cl 1.08, 2.06). Significant associations
were also noted between a few chlorinated solvents and oral cleft, limb deficiency, and congenital heart defects. We observed
stronger associations between some emissions and neural tube, oral cleft, and heart defects in offspring of mothers 35 years or older,
such as spina bifida with carbon tetrachloride (aCR 2.49, 95% CI 1.09, 5.72), cleft palate with 1,2-dichloroethane {aOR 1.93, 85%
1.05, 3.54), cleft lip with or without cleft palate with ethyl chloride (aOR 1.81, 95% Cl 1.06, 3.07), and obstructive heart defects with
trichloroethylene (a0OR 1.43, 95% C| 1.08, 1.88).

CONCLUSIONS: These findings suggest that maternal residential proximity to industrial emissions of chlorinated solvents might be
associated with selected birth defects in offspring, especially among older mothers.

PMID: 25408847  PMCID: PMC4247850 DO 1011851 476-085X-13-55
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Texas Case-control | 80,613 cases 4a0R: 1.13 (1.04-1.27) 50 Carbon tetrachloride
(USA) LB: FD; ET 244,927 aOR: 1.23 (1.10-1.37 oD 1,T—e_ty’|_d"ﬁl_'d_lene ichloride
controls a0OR:1.21 (1.07-1.38) sD Propylene dichloride
(1996-2008) aOR: 1.19 (1.06-1.32) _sD 1,2-dichloroethylene
a0R: 1.14 (1.02-1.28) sD Tetrachlororethane
aOR: 1.13 (1.05-1.21) _sD Ethylchloride
a0R: 1.13 (1.02-1.24) _sD 1,2,3-trichloropropansa
a0R: 1.12 (1.01-1.24) _sD 1.1, 2-trichloroethane
aOR: 1.10 (1.01-1.19) _sD Chloroform
a0R: 1.06 (1.02-1.10) _sD Trichloroethylene
a0OR: 1.06 (1.04-1.09) 5D Any type of solvent
a0R: 1.56 (1.11-2.18) NTD 1.1,2- trichloroethane
a0OR: 1.49 (1.08-2.06) MTD 1.2 3-trichloropropans
a0R: 1.42 (1.09-1.86) MNTD Carbon tetrachloride
a0R:1.40 (1.04-1.87) NTDy Cloroformium
a0R: 1.39 (1.08-1.79) NTD Ethylchloride
a0R: 1.29 (1.01-1.63) NTD Metilchloroform
a0R: 1.28 (1.01-1.62) NTD 1,2-etylene diclhoride
a0R: 1.94 (1.32-2.84) Spina bifida 1.1,2- trichloroethane
a0R: 1.78 (1.22-2.59) Spina bifida 1,2,3-trichloropropane
a0R: 1.78 (1.12-2.82) Spina bifida Tetrachlororethane
a0R: 1.70 (1.06-2.71) Spina bifida 1, 1-ethylene dichloride
a0R: 1.64 (1.24-2.16) Spina bifida 1,2-ethylene dichloride
Texas Case-control | 60,613 cases a0R: 1.60 (1.01-2.53) Spina bifida 1,2-dichloroethylensa
(LISA) LB; FD; ET 244 927 gOR- 1,59 (1182 14} Spina bifids Eithylchloride
controls aOR: 1.8 (1.15-2.19) Spina bifida Carbon tetrachloride
(1996-2008) | aOm: L.oo (1.15-2.07) Lpina oifida Fethylchlorotorm
a0R: 1.55 (1.10-2.200 Spina bifida Chloroform
a0R: 1.77 (1.05-2.9) Cleft palate Propylene dichloride
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* In foamed plastics
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(USA) LB; FD; ET 244,927 aOR: 1.59 (1.18-2.14) Spina bifida Ethyichloride
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Chloroform

* A clear, volatile liquid with a strong smell
similar to that of ether

e Anesthesia
* Given to relieve pain
* Used as a remedy for

cough
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.‘Propylene dichloride

A liquid with a chloroform-like odor
Production of chlorinated organic chemicals
In photographic film manufacture

For paper coating




Texas Case-control | 60,613 cases aOR:1.13 (1.04-1.22) CcsD Carbon tetrachloride
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(USA) LB; FD; ET 244,927 aOR: 1.59 (1.18-2.149) Spina bifida Ethylchloride
controls aOR: 1.58 (1.15-2.19) Spina bifida Carbon tetrachloride
(1996-2008) aOR: 1.56 (1.18-2.07) Spina bifida Methyichloroform
aOR: 1.55 (1.10-2.20) Spina bifida Chloroform
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Hum Beprod. 2019 Mar 30. pii: dez033. doi: 10.1083/humrep/dez033. [Epub ahead of print]

Congenital anomalies in the offspring of occupationally exposed mothers: a systematic review
and meta-analysis of studies using expert assessment for occupational exposures.

Spinder N'2 Prins JR* Bergman JEH? SmidtN' Kromhout H* Boezen HM'® de Walle HEK?.

# Author information

Abstract
STUDY QUESTION: Is there an association between maternal occupational exposure to solvents, pesticides and metals as assessed by
expert-based assessment and congenital anomalies in the offspring?

SUMMARY ANSWER: There is an association between maternal occupational exposure to solvents and congenital anomalies in the
offspring, including neural tube defects, congenital heart defects and orofacial clefts.

VWHAT IS KNOWN ALREADY: One important environmental risk factor for development of congenital anomalies is maternal occupational
exposure to chemicals in the workplace prior to and during pregnancy. A number of studies have assessed the association with often
conflicting results, possibly due to different occupational exposure assessing methods.

STUDY DESIGN, SIZE, DURATION: For this systematic review with meta-analysis, the search terms included maternal occupation,
exposure, congenital anomalies and offspring. Electronic databases MEDLINE and EMBASE were searched for English studies up to
October 2017.

PARTICIPANT S/MATERIALS, SETTING, METHODS: Two reviewers independently screened all citations identified by the search. Case-
control studies and cohort studies were included if (1) they reported on the association between maternal occupational exposure to
solvents, pesticides or metals and congenital anomalies, and (1) assessment of occupational exposure was performed by experts.
Data on study characteristics, confounders and odds ratios (ORs) were extracted from the included studies for four subgroups of
congenital anomalies. Methodological quality was assessed using the Newcastle-Ottawa Scale. In the meta-analysis, random effects
models were used fo pool estimates.
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Glycol ethers

* A group of solvents based on alkyl ethers of
ethylene glycol or propylene glycol commonly

used in paints and cleaners




* Maternal occupational exposure to solvents :

» Neural tube defects
» Congenital heart anomalies

» Orofacial clefts




Environ Res. 2014 Jan;128:9-14. doi: 10.101&f.envres.2013.11.002. Epub 2013 Dec 17.

Congenital anomalies among live births in a high environmental risk area--a case-control study in
Brindisi (southern ltaly).

Gianicolo EA', Mangia C2, Cenvino M3, Bruni A* Andreassi MG?, Latini GB.

Auther infarmation

Abstract

Maternal exposure to ambient pollution has been increasingly linked to the risk of congenital anomalies (CAs) in the fetus and
newborns. Recently, a descriptive study in the high environmental risk city of Brindisi {Iitaly) revealed an increased prevalence of total
CAs, especially congenital heart disease ({CHD) and ventricular septal defects (W5Ds), both at the local level and in comparison with
the pool of EURQCAT registries. This paper concermns a population-based case control study to investigate the association between
maternal exposure to air pollutants - sulfur dioxide {S02) and total suspended particulate {TSP) matter - and the risk of CA. Cases
were newborns up to 28 days of age, born to mothers resident in Brindisi between 2001 and 2010, and discharged with a diagnosis of
CA. Cases and controls were individually matched according to sex, socio-economic status of the census area of residence of the
mother, and year of beginning of pregnancy. Up to four controls were extracted for each case. Concentration data from monitoring
stations were used to estimate air pollution exposure. Each case and control was assigned pollutant concentration values as mean
and 90th percentile of the daily average values during weeks 3-8 of pregnancy. Exposure as both continuous and categorical
variables was considered and a conditional logistic regression model was constructed to quantify the odds ratios of exposure to air
pollutants and the occurrence of total CAs, CHDs and VSDs. We found exposure to the 80th percentile of SO2 to be associated with
CHDs (p for trend =0.01) and V5Ds {p for trend <0.05). Findings for TSP were less consistent. In conclusion, in the studied area,
maternal exposure to sulfur dioxide increased risk of CHD.

@ 2013 Elsevier Inc. Al rights resenved.



* Power plants and a port in the city of
Brindisi (Apulia Region, Southern Italy)

reported a higher prevalence rate of total

CAs, in particular of CHD
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* Seepage of many metals into the

groundwater via coal mining activities
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heavy metal

* Mercury
e Cadmium

e Arsenic

e Chromium

e Thallium
 Lead







 Evidence on associations between both
total CA and selected subtypes, such as
CHDs, NTDs, hypospadias, and skin
disorders, and the maternal residential
proximity to industrial or hazardous
waste landfill sites are still to be

considered limited




* CONCLUSIONS:

In a review of 7 published studies conducted
between 1998 and 2010(2014) :

v The current evidence-base is inconclusive

v Often limited by problems of exposure

assessment
v Confounding

v’ lack of statistical power with variability in
study design and outcomes



* For emissions of dioxins :

Slight associations for urogenital system and

CNS defects




SOCIOECONOMIC STATUS

e Evidence of associations between SES and
CAs are still limited

e The evidence of an association with
socioeconomic factors was inadequate due to
an insufficient number of studies selected
during the period under consideration

* Findings suggest that the risk of CAs

increases in the most disadvantaged classes




Am . Public Health. 2015 Dec;105{12):2518-25. doi: 10.2108/AJPH. 2015 302804, Epub 2015 Oct 15.

Neighborhood-Based Socioeconomic Position and Risk of Oral Clefts Among Offspring.
Lupo PJY, Danysh HEY, Symanski E', Langlois PHY, Caiv!, Swartz MD!.

# Author information

Abstract
OBJECTIVES:We determined the association between maternal neighborhood socioeconomic position (SEP) and the risk of cleft lip with
ar without cleft palate (CL+P) ar cleft palate alone (CPYin offspring.

METHODS: We obtained information on CLP (n=25558) and CP {n=1112) cases and unaffected controls {n=147¥35) among infants
delivered during 1999 to 2008 from the Texas Birth Defects Registry. Meighborhood SEP variables, drawn from the 2000 U3 Census,
included census tract-level poverty, education, unemployment, occupation, housing, and crowding, from which we created a composite
neighbornood deprivation index (MDI). We used mixed-effects logistic regression to evaluate neighbornood SEP and oral clefis.

RESULT&: Mothers with CL+P-affected offspring were maore likely to live in high-MDI {adverse) areas than mothers with unaffected offspring
[odds ratio [OR]=1.20, 95% confidence interval [Cl]=1.05, 1.37). This association was strongest among Hispanic mothers (OR=1.32,
958 Cl=1.07, 1.62). Mo associations were obsened with CP

CONCLUSIONS: Using data from one of the warld's largest active surveillance birth defects registries, we found that adverse neighborhood

SEP is modestly associated with CL+F especially among Hispanics. These findings may have important implications for health disparities
preventian.

PMIC: 28488573 PMCID: PMC4838238  CO: 10 21054 IPH. 2015302804




Texas (USA)

Case-control
LB

3,367 cases a0OR  1.20 {1.051.37) Cl=LP Mewbom's year of birth, gender of newbom,
| 14,735 controls | a0k 1.32 (1.07-1.60) Hispanics [ U=ELP motners age, smoxing, educanon leve
(TTO00-J008] | S0R: 095 (0.64-1.40) P

OLY




Soc So Med. 2011 Feb,T2{4):825-33. doi: 101018/ socscimed. 2010.11.0258. Epub 2010 Cec10.

Socioeconomic context and gastroschisis: exploring associations at various geographic scales.
Root EDY, Mever RE, Emch .

® Author information

Abstract

Thiz study examines associations between area-level socioeconomic factors and the birth defect gastroschisis in order to further our
understanding of the etiology of this condition. Specifically, this study explores how measuring socioeconomic conditions at different
geographic scales affect the results of statistical models. A population-based case-control study of resident live births was conducted
uszing data from the Morth Carolina Birth Defect Monitoring Program and the Morth Carolina composite linked birth files from 1993 through
2004. Meighborhood conditions potentially related to gastroschisis (poverty, unemployment, education, and racial composition) were
measured using Census 2000 data and aggregated to several geographic scales. The Brown-Farsythe test of homogeneity of variance
was usedto selectthe neighborhood size by examining the effect of neighborhood size on wvariation in gastroschisis rates. To examine our
assumptions about neighborhood size and neighborhood effects on gastroschisis, we estimated a series of logistic regression and
multilevel logistic regression models. The Brown-Faorsythe test suggested an optimal neighbornood size with a circular radius of
approximately 2500 m, which was supported by the statistical analysis. Results indicate a weak association between living in a
neighbornood characterized by high poverty and unemployment and an elevated risk of a gastroschisis-affected pregnancy after adjusting
for individual-level risk factors. Cross-level interactions indicate that women in low poverty neighbornoods who do not rely on Medicaid have
a significantly lower risk of gastroschisis. The choice of neighborhood scale influences model results suggesting that socioeconomic
processes may influence health outcomes variably at different scales.

Copyright @ 201 0 Elsevier Ltd. All rights reserved.
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AIR POLLUTION
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* Single association between exposure to NO2
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* No association between exposure to air

pollutants and the risk of oro-facial clefts
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Effects of air pollution on the risk of congenital anomalies: a systematic review and meta-
analysis.

Chen EK®, Zmirou-Navier I}E, Padilla C.3, Deguen 54,
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Abstract

Congenital anomalies are the main causes of preterm and neonatal martality and marbidity. We investigated the association between
congenital anomalies and mothers® exposure to air pollution during pregnancy by combining risk estimates for a variety of air pollutants
(502, MOZ2, PM10, PM2.5, CO and O3) and anomaly defect outcomes. Seventeen aricles were included in the systematic review and
thirteen studies were taken into account in the meta-analysis. Combined estimated were calculated separately according to whether the
exposure metric was continuous or categorical. Only one significant combination was; MO2 concentrations were significantly associated
with coarctation of the aonta (OR = 1.20 per 10 pph, 95% CI, (1.02, 1.41)). This finding could stem from strong heterogeneity in study
designs. Improved exposure assessment methods, in paricular mare accurate spatial measurements ar modeling, standardized
definition of cases and of better control of confounders are highly recommended for future congenital anomalies research in this area.

PMID: 25089772 PMCID: PMC4143824 DO 10.3380/ijerph110807 5642
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Ambient air pollution and risk of congenital anomalies: a systematic review and meta-analysis.
Wriheid M, Martinez D, Manzanares 5, Dadvand P Schembari &, Bankin J, Nisuwenhuiizen M.
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Erratum in
Enviran Health Perspect. 2011 Aug;119(3):.A335.

Abstract
OBJECTIVE: We systematically reviewed epidemiologic studies on ambient air pollution and congenital anomalies and conducted meta-
analyses for a number of air pollutant-anomaly combinations.

DATA SOURCES AND EXTRACTION: From bibliographic searches we extracted 10 original epidemiologic studies that examined the
association between congenital anomaly risk and concentrations of air pollutants. Meta-analyses were conducted if at least four studies
published risk estimates for the same pollutant and anomaly group. Summary risk estimates were calculated far a) risk at high versus low
exposure level in each study and b) risk per unit increase in continuous pollutant concentration.

DATA SYNTHESIS: Each individual study reported statistically significantly increased risks for some combinations of air pollutants and
congenital anomalies, among many combinations tested. In meta-analyses, nitrogen dioxide (MO;) and sulfur dioxide (50;) exposures
were related to increases in risk of coarctation of the aorta [odds ratio (OR) per 10 ppb NO: =117, 95% confidence interval (CI), 1.00-1.36;
OR per 1 ppb 30; =1.07; 85% Cl, 1.01-1.13] and tetralogy of Fallot (OR per 10 ppb MNO; =1.20; 95% CI, 1.02-1.42; OR per 1 ppb 50; =1.03;
895% CI, 1.01-1.05), and PMy (particulate matter = 10 pm) exposure was related to an increased risk of atrial septal defects (OR per 10
pa/m® = 1.14; 95% CI, 1.01-1.28). Meta-analyses found no statistically significant increase in risk of other cardiac anomalies and oral clefts.

COMCLUSIONS: We found some evidence for an effect of ambient air pollutants an congenital cardiac anomaly risk. Improvements in the
areas of exposure assessment, outcome harmonization, assessment of other congenital anomalies, and mechanistic knowledge are
needed to advance this field.

PMID: 21121252 PMCID: PMC3084408 DO 10.128%'ehp. 1002548
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birth defects; for cardiac defects, only a
slight association was detected, for oral cleft

defects no evidence was identified







J Neurooncol. 2005 Apr, 72(2)133-47.

Beauty product-related exposures and childhood brain tumors in seven countries: results from
the SEARCH International Brain Tumor Study.

Efird JT‘, Holly EA, Cordier S, Mueller BA Lubin F, Filippini G, Peris-Bonet R, McCredie M, Arslan &, Bracci P Preston-Martin 5.
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Abstract

Data from 1218 cases of childhood brain tumors (CBT) diagnosed between 1976 and 1994 and 2223 matched controls from the
general population were included in an analysis of maternal beauty product exposure and beauty-related employment in 9 centers in 7
countries. A 50% increased odds ratio (OR) [95% confidence interval (Cly = 1.0-2.1] for CBT was observed among children of mothers
who were exposed via personal use of and/or possible ambient contact with beauty products during the 5 years preceding the index
child's birth compared with children of mothers never exposed to beauty products during this time period. Overall maternal personal
use of hair-coloring agents in the month before or during the pregnancy of the index child's birth was not associated with CBT (OR =
1.0, CI = 0.83-1.3) or with astroglial (OR =1.1, Cl = 0.85-1.4), PNET (OR =1.0, Cl = 0.71-1.5) and other glial subtypes (OR=1.0,Cl =
0.62-1.0). Similarly, no statistically increased ORs or discernable pattern of risk estimates were observed for period of use or for
number of applications per year for maternal personal use of hair-coloring agents overall or by histologic type. Among children born
on or after 1980, increased ORs for CBT were associated with maternal non-work-related exposure to any beauty products (OR = 2.6,
Cl =1.2-5.9), hair-dyes (OR = 11, Cl = 1.2-90), and hair sprays (OR = 3.4, Cl = 1.0-11). No overall increased OR for CBT was
observed among children of mothers employed in beauty-related jobs during the 5 years preceding the index child's birth compared
with those who reported no beauty-related employment. In general, other specific beauty product-related exposures were not
associated with increased ORs for CBT. Data from our study provide little evidence of an increased risk for CBT with mothers'
exposures to beauty products.



Table 2 Adjuwsted odds mtios for CBT by maternal exposures to heawty products during the 5 years procoding the index clild's hinth: SEARCH International Brain Tumor Study, 1976199

Material exposurs to beauty products” during tha
5 years proceding the index child's birth

Combined hirth years

Birth yoar < 1980

Birth year = 1980

Cases/contmls OR [95% CI° Caaes joofitrols OR [%% CIT Casesleontmk OR P3% CI°
Mever exposod” 1153/ 143 | Refemnt M1 10 1y Rferent 5791041 L{y Rizfizrent
Ever exposurad 6580 L3[l.0-2.1] EEIE 12 [0.77-24] 3232 L& [L0-29]
Work-related™® IT/4% 1.5 {9924 Pl LA [10-33] 1513 1.2 [(ed-2.4]
Mom-work—metatod = 18/34 L3p T2y (| 066 [031-1.4] L1710 26 [1L2-5.9]
Hair dyes I8 /47 L& [l.0-2.5] Pl | 1.5 [0.86-28] 1619 L6 [081-3.7
Work-related™ D638 1.3 [{.A0-2.1] 16/ X 16 [0.80-3.1] 1018 L1 [(49-2.4]
Mom-work-related™® 12/10 1ipesig 64 1.3 [0.44-35] 61" 11 [12-940]
Hair spmys 46/38 1.4 [.93-2.1] 154 12 [0.71-21] 1124 1.5 [(LB4-2. 8]
Work-related™ 29040 I.4 {8511 . ] 16 [083-32] 12/20 L1 [54-2.1]
Mom-work-related™® 1719 1.3 fef-2.q Bl15 070 [028-1.7] R 34 [Lo-11]
Permanent-wave chemicals 3347 1.3 L8120’ &R 1.3 [0.69-28] 17/25 1.2 [e4-2.7]
Work-related™ 1336 1.2 {.T1-21] 14/17 L6 [0.76-33] 19 090 [LA0-2.0]
Mom-work-related™® 1013 1.2 {5214 X6 051 [0.10-2.6] 87 LB [ed-5.1]




Table 3. Adjusted odds ratics for CBT by maternal exposures to beauty products during the 5 years preceding the index child’s birth

Histology: SEARCH International Brain Tumor Study, 1976-1994°

Maternal exposure to beauty products” during the
5 years preceding the index child's birth

Astroglial

PNET

Other glial

(Cases controls

OR [95% CI°

(Cases/controls

OR [95% CIF

(Cases controls

OR [95% CIF

d
Never exposed

Ever exposured
Work-related™*
Non-work-related™

Hair dyes
Work-related™*
Non-work-related™

Hair sprays
Work-related™®
Non-work-related™

Permanent-wave chemicals
Work-related™®
f
Non-work-related *

387/2143

3680
19/4%
17/34

1547
13/38
310

21758
12140
914

16/47
136
b/13

1.0 Referent

1.5[1.0-23]
1.5[0.89-2.7]
1.4 [0.78-2.6]

1.5[083-26)
14[0.71-26)
1.7[0.55-5.0)

1.2[0.69-2.0]
1.1[055-21)
1.3 [0.56-2.9]

1.2[0.66-21)
1.1[051-22)
1.3[048-34)

240/21143

13/80
11/4%
134

947
8/38
110

12/58
11,41
1/19

947
836
1/13

1.0 Referent

14 [0.75-2.6]
22[1.1-4.4]
0.39 [0.09-1.7)

1.9 [0.89-3.9)
20 [0.90-4.4]
1.2[0.14-9.3)

1.8 [0.93-3.4]
17[1.3-5.4]
0.35[0.05-2.6)
1.6[0.77-3.4)

2.1[0.93-4.6)
0.46 [0.06-3.7]

1412143

780
4/48
3/34
6/47
3/38
310

1158
440
e

347

1.0 Referent

14 [0.61-3.1]
1.4 [0.50-4.1]
1.2 [0.35-4.1]

22 [0.90-5.3]
13 [0.38-4.3]
6.5 [1.6-26]

19 [0.83-4.3]
1.7 [0.60-5.0]
21 [0.59-7.7)

1.7 [0.65-4.4]
13 [0.39-4.4]
24 [0.50-12)




Table 4. Adjusted odds ratios for CBT by maternal pesonal we of hair dyes or coloring agents in the month before or during the pregrancy of the index child's hirth: SEARCH International Brain Tumor
Study, 19761994

Matemal pemonal we of lair dyes or coloring Combined hirth years Birth year < 1980 Hirth year = 1980
agents in the month before or dudng the
pregrency of the index child's hirth” Cases fcontrok OR [@5% CIT Cases/contml OR [95% CI° Cases fcontrols OR [955% CI°
MNever wad™ 1037/193 1.0 Referent 510/993 L0 Referent 5270920 1.0 Referemt
Ever wsad 163283 1.0 [B3-1.3] B7/142 L1 L8319 Ta 141 0.91 [0.67-1.2]
Applications per pear
1-2 4597 A1 [ 56-1.2] 15/3% 9 [{0.39-1.3] 058 0,56 [0.54-1.4]
-6 63,93 1.2 [B6—-1.7] 3949 L3 fas-1.1] 24/44 092 [0.55-1.5]
] 3593 1.1 [75-1.5] 3354 L1 fad-1.7 2% 099 [0.58-1.7]
Period of wse
Month before pregrancy 107170 1.1 [87-1.5] 6591 L3 {93-1.9 42N 0.9 [el-1.4]
lat trimester 113198 1.0 [B0-1.3] 73107 L2 fLER-1.7 4009 077 [0.52-1.1]
2nd trimester 116196 1.0 [81-1.3] T30 1.3 [0.93-1.8] 43/95 0,77 [0.52-1.1]
Ard trimester 1A/1%1 1.1 [87-1.4] 71102 L2 fas-1.7 47/ R 0,93 [063-1.4]
Type of pooduct wed
Temporary (washes out in | slampoo) 1216 1.4 [065-3.0] 48 L1 31-3.4 B8 1.7 fral—4.6]
Semi- permanent (washes out in 610 shampoos) 242 12 (073200 15/18 L5733 134 (0L98 [0.49-20]
Permanent (leaves a line as it grows in) 129223 1.0 [81-1.3] a3/118 L1 ET-1.9 60V 105 .96 [6R-1.4]
Hair darkener {used to blend grey with rest of hair) " 1.8 [063-5.3] 42 4.5 P.g2-25] 35 0.9 [0.22-4.1]




Talde 5. Adjusted odds ratios for CHT by maternal personal we of hair dyes or coloring agents in the month before or during the pregrancy of the inde chdld®

Tumaor Study, 19761994

5 irth —

Histology: SEARCH Intemational Brain

Matermal personal we of hair dyes or colorng
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Astroglial

PMET

Other glial

pregmancy of the index child's birth® Cases feontrols OR Q5% CIT Cases foont ok OR P5% C° Cases/ contmls OR @3% CT°
Mever wsed™ 5241913 1.0 Referent 219193 1.y R ferent 129193 Ly Referent
Ever wsad 90283 1.1 [B5-1.4] 35/283 L [ 71-1.5] 19/283 L [ee2-1.7]
Applications per wear
1-2 21/97 077 [47-1.3] 1597 1.2 [ T0-2.2] 497 059 f.21-1.6]
6 3593 1.3 [0u89—20] 11/93 099 [51-1.9 693 Ly [42-2.4
=6 3493 1.3 [0B4-1.9] @493 087 [h43-1.5 9/93 L& [ T8-3.3
Period of usa
Month befom pregrancy &170 12 [0.91-1.7] 19170 097 [n59-1.4 13170 L3I[071-2.4
lat trimester 62198 1.1 [81-1.5] 26/198 1.2 [n74-1.8] 13/198 L1 [58-1.9
2 trimester 69196 1.2 [89-1.6] 20196 AT [uet-1.7] 15196 1.2 [lue-2.1]
Ind trimester 69/191 1.3 [0.95-1.7] 200191 090 [(h55-1.5 137191 L1 [ed-2.00
Type of product wasd
Temporary (washes out in 1 slampoo) 716 1.7 [069—4.3] 4/16 21 [e7-6.5] 1/16 (L84 [ 11-65]
Semi-permanent (washes out in 610 shampoos) 19/42 1.7 0963100 3M2 067 [20-2.7] M2 Lo [31-3.9
Permanent (leaves a line as it grows in) 71223 1.1 [82-1.5] 28223 10 [ne8-1.6] 14323 Ly [ 56-1.8]
Hair darkener (uwsed to blend grey with mest of hair) 57 27 [0R5-88] o7 - 17 20 [0.22-17]







