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Harmful chemicals in hair products and
other personal care products (PCPs)
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Hair products and harmful chemicals -
endocrine-disrupting chemicals (EDCs)
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Hair oils

Hair lotions

Root stimulators
Leave-in conditioners
Perms/relaxers

Hair dyes

Edge control

Pomade

Hair gel
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Hair products and harmful chemicals -
carcinogens
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Unequal burden of hair product use and EDC
exposure in women of African Ancestry

» Greater burden of exposure of EDC-containing hair
products among Black women,! including greater
childhood use?

» While the prevalence of hair dye use tends to be
higher in White women relative to Black women,3#
chemical relaxer use is substantially higher among
Black women, with variation by population?”’

» Epidemiologic analysis of association between hair
product use — namely hair dye use — with breast
cancer historically focused on White women?

MAILMAN SCHOOL 'Dodson RE,J Expo Sci Environ Epidemiol 2021; ZJames-Todd T, J Immigr Minor Health 2012; 3Llanos AAM, Carcinogenesis 2017;

d}? CL) L UI\"[ B I A OF PUBLIC HEALTH ‘:Eberle ;E, Int J Cancer 2020; °Rosenberg L, CarjcerEpidemio/ Biomarkers Prev 2007; ®Brinton LA, Carcinoge nesis 2018;
’Etemesi BA, Int J Dermatol 2007; 8 Gera R, Anticancer Res 2018
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Hair product use and breast cancer in the B
Women'’s Circle of Health Study (WCHS)

» Use of dark hair dye shades was associated with significantly
increased odds of BC

Prevalence of hair product use o Black women: OR 1.51,95% Cl: 1.20, 1.90
among WCHS participants o White women: OR 1.22,95% CI: 0.87, 1.73
- » Stronger associations for ER+ BC
;° o Black women: OR 1.72,95% Cl: 1.30, 2.26
50 o White women: OR 1.54,95% Cl: 1.01, 2.33
” » Use of chemical relaxers was not associated with BC among
10 = Black women (OR 0.99, 95% Cl: 0.79, 1.26), but was associated
paicdyes qelarers a8 with significantly increased odds of among White women (OR
mBlackwomen m® White women 1.74, 95% CI: 1.11, 2.74)

» Use of both relaxers and hair dyes was associated with >2-fold
increased odds of BC (OR 2.40, 95% Cl: 1.35, 4.27)

A2 COLUMBIA | ot isachs Lianos AAM, Carcinogenesis 2017
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Associations of hair dye and relaxer use with breast tumor clinicopathologic %
features: Findings from the Women’s circle of Health Study

Rohan Rao *, Jasmine A. McDonald L Emily S. Barrett de Patricia Greenberg ! Dede K. Teteh?,
Susanne B. Montgomery b Bo Qin’, Yong Lin &1 Chi-Chen Hong’, Christine B. Ambrosone’,
Kitaw Demissie “, Elisa V. Bandera ', Adana A.M. Llanos "

Key findings:

» Combination application (home kit + salon application) of permanent hair dye was associated

with increased risk of more aggressive breast tumor characteristics including:
o Larger tumor size
o Higher tumorgrade

» Longer duration of relaxer use (>10 years) and use beginning at younger ages (before age 12)
were associated with larger tumor size

Gb CL) LUMBIA ;:\:|;\|]'IL ',l"t:: {;\;”E :\T::] Rao R..Llanos AAM et al., Environ Res 2021




Hair relaxer use and breast cancer risk in the
Ghana Breast Health Study

» 90% prevalence of chemical relaxer use among
population-based control participants

» Use of chemical relaxers was associated with a
significant increase in breast cancer risk (OR 1.58, 95%
Cl: 1.15, 2.18) overall, with evidence of dose-response
with increasing years of use

o Risk was higher among women in Accra (OR 2.31, 95% Cl:
1.40, 3.82) than Kumasi (OR 1.22, 95% Cl: 0.80, 1.88)

» Use of non-lye relaxers was more strongly associated
with breast cancer risk (OR 1.88, 95% Cl: 1.34, 2.64) than
lye-based relaxers (OR 1.38, 0.86, 3.30)

MAILMAN SCHOOL

@ COLUMBIA | or pUBLIC HEALTH



Hair dye and relaxer use and breast cancer risk \»’\
in the Sister Study o

» Use of permanent hair dye was associated with
increased breast cancer incidence among Black
women (HR 1.45, 95% Cl: 1.10, 1.90), with evidence of
dose-response with increasing frequency of use

» Use of chemical relaxers was associated with a
marginally significant increase in breast cancer
incidence (HR 1.18, 95% Cl: 0.99, 1.41), with evidence
of dose-response with increasing frequency of use

MAILMAN SCHOOL
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Hair dye and relaxer use and ovarian and uterine /%
cancer risk in the Sister Study atlen

Ovarian cancer

» Use of permanent hair dye was associated with 94%
increased risk non-serous ovarian tumors (HR 1.94, 95% ClI:

1.12, 3.37)

> Frequent use of relaxers (>4 times/year) was associated with
more than 2-fold increased risk of ovarian cancer (HR 2.19,
95% Cl: 1.12, 4.27)

Uterine cancer

» Use of relaxers was associated with 80% increased risk of
uterine cancer overall (HR 1.80, 95% CI: 1.12, 2.88)

» Frequent use of relaxers (>4 times/year) was associated with
more than 2-fold greater risk of uterine cancer (HR 2.55, 95%
Cl: 1.46, 4.45)

MAILMAN _Sl.'. HOOL White AJ, Carcinogenesis 2021
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Relaxer use and breast and uterine
cancer risk in the Black Women’s
Health Study (BWHS)

Breast cancer

» Heavy use of relaxers (=15 years of use and >7 times/year)
was associated with a modest increase in the risk of breast
cancer (HR 1.13, 95% CI: 0.96, 1.33)

» Use of lye-based relaxers was associated with an increased
risk of ER+ breast cancer (HR 1.32, 95% Cl: 0.97, 1.80)

Uterine cancer

» Heavy use of relaxers among postmenopausal women was associated with 64% increased
risk of uterine cancer (HR 1.64, 95% Cl: 1.01, 2.64)

» 220 years of use regardless of frequency was was associated with 71% increased risk of
uterine cancer (HR 1.71, 95% CI: 1.08, 2.72)

MAILMAN SCHOOL Coogan PF, Carcinogenesis 2021
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Hair dye use and prostate cancer risk in the Alpha-
Tocopherol, Beta-Carotene Cancer Prevention Study

» Among men who used hair dye, there was a 77%
increased risk of prostate cancer relative to men who
did not use these products (HR 1.77, 95% Cl: 1.03, 3.05)

» More research investigating the health implications of
hair dye and other personal care product use among
men is warranted
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PREVALENCE OF HAIR DYE AND
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Nakuru and Embu
Counties

Why did we select these
counties?

» High burden of breast cancer
» Represent rural/urban areas

» Expressed need for identification of
breast cancer risk factors as a health
research priority
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Characteristics of Study Participants, N =746

. . Overall sample
Characteristics P
n (%)

Marial status
Currently married 348 (46.6)
Formerly married 52 (7.0)
Never married 344 (46.1)

Current occupation field
Business and administration 155 (20.8)
Education, government, and law enforcement 34 (4.6)
Farming and agriculture 60 (8.0)
Sales and service 364 (48.8)
Science, technology, and engineering 17 (2.3)
Student 61(8.2)
Unemployed or casual work 49 (6.6)
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Characteristics of Study Participants, N =746 (cont.)

Overall sample

Characteristics n (%)

Household size
1-2 159 (21.3)
3-4 358 (48.0)
>5 223 (29.9)

Personal history of breast cancer
No 726 (97.3)
Yes 18 (2.4)
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Prevalence and patterns of hair dye use

e
among women in Embu and Nakuru .

B s

o™
PR

Ever Use of Older Age (220 yrs)  Darker Shades of Professional Dye Current Use of
Permanent Dyes at First Hair Dye Use Dye Typically Used Application in Salons Permanent Dyes

‘

17.6%

31h 70.3% ' 443 59 0%

MAILMAN SCHOOL

@ CO L Uh‘l B I A OF PUBLIC HEALTH Llanos AAM et al, Int J Environ Public Health 2024



Prevalence and patterns of chemical relaxer
use among women in Embu and Nakuru

Ever Use of Older Age (220 yrs) Ever Use of Lye- Professional Relaxer Current Use of
Chemical Relaxers at First Relaxer Use Containing Relaxers Application in Salons Chemical Relaxers

59.4% 57.6% ’ 35.h 71.6% ' 35.7% .
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CHEMICALS OF CONCERN
IDENTIFIED IN HAIR RELAXERS
COMMONLY USED AND SOLD IN
KENYA
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Methods:
Chemical
Screening
Analysis by

Mass
Spectrometry
and Atomic
Absorption
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We purchased 19 hair relaxers (11 jar, 8 multi components):
42 individual samples analyzed



Chemicals of concern identified in commonly
used hair relaxers on the market in Kenya
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i W L IR T > NTA detected 25600
e o | W el e ﬁ@@ﬂﬂ( Wu B2 chemical signals across all
y — . ”%hﬁjﬁ! relaxer samples..
me » A total of 353 unique
chemical signatures were
identified and confirmed,
wBa™"HER" and we tentatively

Octanoic acid, ethyl ester **
u LT-P1

Octanal, 2-(phenylmethylene)- **
o identified 83 unique

[

Nonane *

Myristoyl ethanolamide **

Hexanoic acid, 2-propenyl ester **

Ethylene brassylate **

Ethyl acetoacetate ethylene acetal **

Diphenyl ether *

Cyclopentaneacetic acid, 3-oxo-2-pentyl-, methyl ester (2) **
Cyclopentaneacetic acid, 3-oxo-2-pentyl-, methyl ester (1) **
Cyclohexylidene-phenyl-acetonitrile **
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Cyclohexanol acetate,cis-2-tert-butyl- **
Cyclohexanepropanoic acid, 2-propenyl ester **
Butylated Hydroxytoluene **

Bis(2-ethylhexyl) maleate **

Benzyl Benzoate **

-.“l

Benzoic acid **
Benzaldehyde, 4-methoxy- **

||
Benzaldehyde *
||

Allyl heptanoate ** || - - CO m po U n d S-
Acetophenone * ™ I
3-Octanol, 3,7-dimethyl-, acetate ** || L H
a(a-tsopropyheny)2-reryproponaidenyae |l IRl » Each of the nineteen relaxer

2-tert-Butylcyclohexyl acetate **
1,3,5-Triazine-2,4-diamine, 6-phenyl- **

1-Tetradecanol **

1-Penten-3-one, 1-(2,6,6-trimethyl-2-cyclohexen-1-yl)- **

4-tert-Butylcyclohexyl acetate ** I
O
|

N m n
! “I I lj n IIIIII " products contained
v Abundanee T chemicals of known or
B ] .
1000 20.086 403.429 pOtentlaI concern.
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Hazard profiles of chemicals of concern
identified in commonly used hair relaxers on
the market in Kenya

Benzyl
chloride

Ry

Adverse
association

Diethyl Propylene Dibutyl
phthalate alycol phthalate

Pty ®

B Cancer [l Genotoxicity [] Reproductive [] Developmental ll Endocrine

Lead Styrene Cobalt Uranium
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Discussion and Implications

Hair dye and relaxer use is common among
women in the US and in Kenya and linked to a
variety of hormone-related cancers.

Our findings highlight the importance of multisector collaboration—spanning
g.% research, regulation, policy, industry, and community engagement—to reduce
Y ) chemical exposure burdens from personal care product use, particularly among
populations at heightened health risk.

The identification of numerous chemicals of concern in hair relaxers points to
regulatory gaps and reinforces the need for policy reform and equity-focused
interventions to reduce harmful chemical exposures in consumer products.
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