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Abstract

Personal care products can contain phthalates, parabens and other endocrine-disrupting
chemicals. However, information on perception of risks from personal care product use and how
use varies by race and ethnicity is limited. We evaluated differences in personal care product use
and risk perception in a diverse sample of participants recruited from a US college campus and
online. A self-administered questionnaire captured information on sociodemographic factors,
personal care product use trends and perception of risk associated with them. Pearson’s chi-
square and Fisher’s exact tests were used to determine differences in personal care product use
and risk perception by race and ethnicity. Ordered logistic regressions were performed to measure
associations between personal care product use frequency across racial/ethnic categories.
Participant (n = 770) mean age was 22.8 years [standard deviation + 6.0]. Daily use of make-up (eye
= 29.3%; other = 38.0%; all = 33.7%) and skincare products (55%) was most frequently reported
among Middle Eastern and North African participants. Non-Hispanic Black participants reported
the highest daily use of hairstyling products (562%) and lotion (78%). Daily make-up use was more
frequently reported among females (41%) than males (24.6%). Levels of agreement were similar
across racial and ethnic groups, that personal care product manufacturers should be required to
list all ingredients (>87%). There were significant associations between the frequency of use of
some personal care products and racial/ethnic categories when the use frequencies of participants
from other racial/ethnic categories were compared to the use frequency of non-Hispanic White
participants. There were significant differences in daily use frequency, levels of trust, perception of
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safety and health risks associated with personal care products by race and ethnicity, underscoring
that there may be different sources of exposure to chemicals in personal care products by race and
ethnicity.

Keywords: personal care products, diversity, perception of safety, risk perception, use frequency, race and
ethnicity, people and their environment, health

Key findings
1) Daily use frequency of make-up and skin care products varied across racial and ethnic groups.

2) Perception of health risks associated with personal care product (PCP) use was less frequently
reported by non-Hispanic White (NHW) participants compared to participants of other racial
and ethnic groups.

3) Participants across the racial and ethnic group shared the sentiment that PCP manufacturers
should be required to list all ingredients present.

4) Based on differences in use frequency and risk perceptions, there may be different sources of
exposure to PCPs by race and ethnicity.

5) Further research is warranted to determine if these differences in use and risk perception
between racial and ethnic groups are consistent.

Introduction

Personal care products (PCPs) describe externally applied products that are typically used for
cosmetic and/or hygienic purposes and are extensively used by consumers [1-3]. PCPs are
regulated by the Food and Drug Administration (FDA) [1], but loopholes in ingredient labelling
requirements allowed manufacturers to omit listing all ingredient PCP components [4]. This lack
of ingredient labelling obscures consumers’ ability to know the contents of the products they
use. Some chemicals found in PCPs include parabens, phthalates and environmental phenols
[4-6], which can disrupt endocrine function, particularly raising concerns about their impact

on reproductive system function and women’s health [7,8]. For example, parabens, used as
antimicrobial ingredients in PCPs, have been detected in breast cancer tumours [9]. Furthermore,
consumers may be unaware of many of these chemicals’ risks.

Continuous exposure to chemicals in these products and the lack of access to information about
the chemicals included in PCPs and their dangers may pose undetermined substantial risks to
consumers. Additionally, these risks have been found to differ by race and ethnicity [10]. Differences
in PCP use across racial/ethnic groups may contribute to the cascading ill effects of health inequities
and disparities, as people seek to conform to standards of idealised Whiteness — spending more
money on and using more (in type and volume) PCPs to meet these socially imposed standards
[11-13]. For example, non-Hispanic Black (NHB) women purchase nine times more ethnic hair

and beauty products, including hair relaxers and straighteners, than other racial/ethnic groups and
studies report higher use of hair products that contain endocrine disrupting compounds (EDCs)
among Black women compared to non-Hispanic White (NHW) women [3,5,6,14]. Moreover, urinary
biomarker concentrations of chemicals commonly found in hair and beauty products are also
reported to be higher in NHB women compared to NHW women [3,15-19]. These findings pose
significant public health concerns as exposures to EDCs may have considerable adverse health
impacts, such as earlier menarche, breast development and pubic hair development, which may be
linked with an increased risk of developing breast or endometrial cancer later in life [7].

Most research examining PCP-use patterns and associated exposures to endocrine disruptors
among racial/ethnic groups has primarily focused on the comparison of African-American women to
NHW women [20]. However, the inclusion of other racial/ethnic groups is essential as other studies
indicate rapidly expanding use of and spending on PCPs among Latinos and Asian Americans,

with the latter spending more on skin care products compared to NHW populations [10]. Moreover,
information on consumer perception of risks from PCP use is limited.

Capturing information on risk perceptions around PCPs provides an understanding of how people
make decisions in the purchasing and use of these items. Particularly as PCP labels may not
necessarily list all ingredients, purchasing and use of products typically result from individual
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self-assessment of the product and assumptions guided by secondary information through social
networks and cultural norms and practices [13,21]. This secondary information can be prone to
misrepresentation and misinterpretation in addition to unintentional health-related consequences for
users such as allergic responses [22,23], cancer [9,24,25] and infection risks [26-29]. In the present
study, we aimed to examine PCP use and estimate differences in risk perception across racial/
ethnic groups among a diverse population of United Staes (US) adults at a university.

Methods
Study participants

A total of 770 participants were recruited from the George Mason University, Fairfax, Virginia,
campus in person and online. The survey was administered in 2013 and in 2016-2017. The George
Mason University Institutional Review Board approved the study as exempt. Individuals who were
18 years or older were eligible to participate.

Data collection

Data on demographics, PCP use and risk perception of PCPs were collected using a self-
administered questionnaire. In-person recruitment took place on George Mason University’s Fairfax,
Virginia, campus in 2013 and online recruitment in 2016-2017.

PCPs use and risk-related information

The use of 23 individual PCPs was assessed (Appendix A). These were categorised into: (1) eye
make-up, (2) other make-up (e.g., make-up primer, lip pencil, blush), (3) skin care (e.g., facial
moisturiser, hand lotion, sunscreen), (4) hair products (e.g., hairstyling products), (5) manicuring
(e.g., nail polish) and (6) fragrances (e.g., fragranced shampoo, fragranced shaving cream). Self-
reported frequency of PCP use was collected using the following options: >1/day, 1/day, every
other day, 2 times/week, 1/week, never or very rarely. Frequency of use categories were further
coded as frequent (more than once a day or daily), moderate (every other day and twice a week)
and infrequent (once a week, never or very rarely).

Risk perception

Participants were provided with 18 statements to capture risk perception. These were categorised
as follows: Regulation and protection (statements 1-4), Risk and safety (statements 5-8),
Responsibility (statements 9-11), Trust (statements 12-16) and Transparency (statements

17-18) using a 5-point Likert scale to determine their perception of risk associated with PCP

use (Appendix B). Responses were coded as agree (strongly agree and tend to agree), disagree
(strongly disagree and tend to disagree) and unsure.

Statistical analysis

We first summarised the demographic characteristics of study participants. Pearson’s chi-square
and Fisher’s exact tests were used to determine if individual PCP use and perception of PCP
safety varied by race and ethnicity, sex reported by participant and country of birth (Appendix C).
To ascertain proportional odds of frequency of PCP use and racial/ethnic category, ordered
logistic regression models of were run in R. Unadjusted models were run to assess the relationship
between frequency of individual PCP use (never, weekly, daily) and race/ethnicity.

We repeated these models, controlling for age, country of birth, level of education and sex. To
preserve power, the variable for country of birth was dichotomised as US vs. non-US born. The
referent racial/ethnic category [odds ratio (OR) = 1] was the NHW group and statistical significance
was defined as p < 0.05. Statistical analyses were performed with SAS statistical software (SAS 9.3,
Cary, NC, USA) and in R Studio (Build 421 Posit Software, PBC, Boston, MA, USA).
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Results
Participant characteristics
The mean age of participants in the sample was 22.8 years standard deviation (SD) + 6.0 years
(Table 1). Participants were diverse and comprised NHW (34.8%), Asian or Asian American (20.1%),
non-Hispanic Black or African American (NHB) (14.2%), Latino (12.5%), Middle Eastern and North
African (MENA) (6.5%), Multiracial (4.6%) and other (7.4%). The majority (65%) of participants
identified as women, 33.5% as male and 1% as nonbinary or preferred not to answer. Just over
one-third (35.4%) were born outside of the US, and 81.4% had a college education.
Daily PCP use by race and ethnicity
Average daily use of all included PCP preparations by category ranged from 39.3% for Asian
participants to 48.4% for MENA (Table 2). There was a statistically significant difference in the use
of 14 individual PCPs [(1) brow pencil, (2) lip balm/lipstick/lip gloss, (3) brush/bronzing make-up,
(4) lip pencil, (5) make-up remover, (6) hand/body lotion, (7) sunscreen, (8) general hairstyling
products, (9) deodorant/antiperspirant, (10) fragranced shampoo, (11) fragranced conditioner,
(12) fragranced facial soap/cleanser, (13) perfume/cologne/body spray, (14) fragranced hand soap]
by racial and ethnic group. On average, the products with the most frequent daily use across the
sample were deodorant or antiperspirant (81.4%), fragranced hand soap (72.3%) and fragranced
soap or body wash (66.1%). Products with the lowest daily use reported included lip pencil (9.7 %),
make-up primer (14.3%) and eye shadow (15%) (Table 2).
Daily PCP use by self-reported sex-assigned-at-birth
There were also statistically significant differences between the frequency of use of PCPs
and sex reported by survey participants (Table 3). Average daily PCP use was greater among
female participants (41.0%) than among male participants (24.6%). Exceptions included facial
moisturiser (male participants: 59%, female participants: 22%; p < 0.001), fragranced shampoo
(male participants: 52%, female participants: 40%; p = 0.01) and fragranced shaving cream (male
participants: 16%, female participants: 18%; p = 0.5).
Associations of use frequency of individual PCPs and racial/ethnic category
There were significant associations between the frequency of use of some PCPs and racial/ethnic
categories, some of these associations persisted in the adjusted models (Table 4). One such
Table 1. Socio-demographic characteristics of survey participants (n = 770)?
Personal information Mean + SD
Age (years) 22.82 + 6.03
N (%)
Ethnicity/Race n =768
MENA 50 (6.5)
Asian or Asian American 154 (20.1)
Black or African American 109 (14.2)
Hispanic or Latino 96 (12.5)
Multiracial 35 (4.6)
NHW or Caucasian 267 (34.8) 57 (7.4)
Other
Gender n =769
Female 502 (65.3)
Male 258 (33.5)
Nonbinary/Prefer not to answer 9(1.2)
Country of birth n=767
us 525 (68.4)
Outside of US 242 (31.6)
Education n =769
High school/some college 626 (81.4)
College graduate 117 (15.2)
Other 26 (3.4)
aParticipants were enrolled in two phases: 2013 and 2016-2017.
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Table 3. Daily use frequency of PCPs by sex reported by surveyed participants from 2013 and

between 2016 and 20172

PCP preparation category Individual PCPs Female n = 496 (%) Male n =248 (%) p-value

Eye make-up Eyeliner (liquid or pencil) 43 7 <0.001
Brow pencil 24 3 <0.001
Eye shadow 24 2 <0.001
Average eye make-up use 30.3 4.0

Other make-up Make-up primer 19 2 <0.001
Liquid foundation or concealer 39 2 <0.001
Powder foundation or concealer 33 2 <0.001
Lip balm, lipstick, or lip gloss 77 27 <0.001
Blush or bronzing make-up 42 5 <0.001
Lip pencil 11 3 <0.001
Make-up remover 40 2 <0.001
Average other make-up use 37.3 21.5

All make-up Average make-up use 35.2 5.5

Manicuring Nail polish® 8 2 <0.001

Body care: skin care Facial moisturiser 22 59 <0.001
Hand or body lotion 67 41 <0.001
Sunscreen 29 8 <0.001
Average skin care productuse  39.3 36

Hair Hairstyling products 34 31 <0.001

Other body care Deodorant or antiperspirant 84 76 0.05

Fragrance Fragranced shampoo 40 52 0.01
Fragranced conditioner 40 31 <0.001
Fragranced soap or body wash 66 64 0.4
Fragranced facial soap or cleanser 55 37 <0.001
Fragranced shaving cream 16 18 0.5
Perfume or cologne or body spray 56 30 <0.001
Fragranced hand soap 75 61 0.001
Average fragranced product use 48.9 41.9
Average PCP use by sex 41.0 24.6

aParticipants who responded either “more than once a day” or “daily” use were grouped together to comprise

daily use.

bComparing “never” use to all other categories.

Bold numbers indicate the average use per personal care product preparation category. Bold and italic numbers

indicate statistical significance.

association was seen with NHB participants who reported more frequent use of hand lotion

[proportionate odds ratios (pOR): 4.16; 95% CI confidence interval (Cl): 2.71-6.43], hair products

(POR: 3.29; 95% Cl: 2.16-4.99) and lip gloss/lip balm (pOR: 2.75; Cl: 1.76-4.36), but less frequent

use of shampoo (pOR: 0.26; Cl: 0.17-0.39), conditioner (POR: 0.49; Cl: 0.33-0.73) and sunscreen

(POR: 0.43; Cl: 0.26-0.69) when compared to NHW participants (Table 4).

Risk perception of PCPs

Most NHW participants agreed that PCPs were safe, while those who identified as non-White

were more likely to disagree (Table 5). There were no statistically significant differences by race

or ethnicity for regulation and protection of PCPs. However, more Asian (54%) and NHW (53%)

participants agreed PCPs were sufficiently regulated compared to Hispanic (37%) and MENA

(44%) participants. NHW participants were more likely to agree that PCPs were safe (79%) while

the proportion of NHB participants to agree was significantly lower (51%) (o = 0.03). This pattern

in responses was also observed when participants were asked if chemical additives are safer now

than in the past (NHW: 60%; NHB: 32%; p = 0.01). MENA participants were more likely to believe

there are health risks associated with PCPs (74%) compared to NHW (54%) (o = 0.04). At least

80% of respondents in each race/ethnic group agreed that the government should be responsible

for ensuring ingredient safety in PCPs.

More Asian participants reported they would trust the government to provide reliable information

on PCP safety than any other group (60%) and while at least 65% of respondents from each group

indicated they would trust scientists for this information, NHW participants (86%) were more likely

6/17 Risk perception and use of PCPs by race and ethnicity UCL OPEN ENVIRONMENT

https://doi.org/10.14324/111.444/ucloe.3038



Risk perception and use of PCPs by race and ethnicity

ENVIRONMENT

UCL OPEN

‘sjuedioiped (MWHN) 8Hym ojuedsiH-uou Jo dnoib aousaisjal 8y} = jay
'Xas pue abe ‘uoiyeanpa Jo |9A9] ‘YuIg JO AJJUNoD U0} palsnipye

(6671-65°0)  (ve'L-2¥0) (90°2-0v°0) (€5 +-¥€'0) (00°€-88°0) (82'€-G0'L) (¥9'2-G6°0) (B0'2-€8°0) (6972-80°t) (€8°L-#8°0)  (G9'1-€9°0)  (2€1-SS°0)
90k 9.0 €60 ¥2°0 ¥9'L 98l 65t 2L L2l ve 'k €0'L 980 18y Janowsl dn-oxeln
(eez-2cs00 (r9'1-680) (85°€-99°0) (L22-¥S0) (08€-+0°t) (20+-8L°L) (22°2-88°0) (6€2-¥8°0) (262-€0°t) (S02-180) (S6'1-€9°0)  (/G'1-€5°0)
vLL €80 65| 8zt 00°C oze 9G'L el vl'L 62t Ll 260 JEIe| Jswilid
(85°1-8¢'0) (LL'k-te'0) (Lz'e-22'0) (€9'2-¥9°0) (SL'L-vv'0) (68 +-250) (292-96'00 (L£2-€6'0) (09°+-65°0) (8Z'L-¥S50) (2g2-€8°0)  (06°L-20)
6.0 29°0 GG'L el 88°0 LO'L 651 6Y L 160 £8°0 171 k! oy ysijod |leN
(6¥°c-€200 (10e-89°0) (FO+-26°00 (ree-6v'0) (L2'S-L¥'L) (86'9-€8°'L) (692-29°0) (G£2-€90) (6972-180) (St'e-180) (62°€-SL't)  (SL'€-00°L)
v9'L nat 291l 9t 18T L9 STt veL syl vl 60T 6.°L oy [rouad dr
(ecee-2200 (8z2-65°0) (€0°6-50°t) (12°€-S8°0) (08t-t€'L) (b'G-€9't) (¥62-56'0) (G52-68°0) (£2°€-9L°L) (Sv'2-86°0) (22H-LS't)  (LL'g-i2’t)
09'L 6L'L see £8'L 5T 66C 69°L ! £6°L GG'L 2s°C 16°L JoH ltoued moig
(@S t-1v'0)  (LL'1-ee0) (€87+-2€°0) (S¥'h-2e0) (b9'1-9¥°0) (€0°2-19°0) (1S +-65°0) (°1-95°0) (b2 1-69°0) (2€'1-6G°00  (P€'1-06°00  (P1'1-9¢°0)
6.0 190 G8'0 L0 /80 Sk 160 68°0 60t 68°0 280 €10 ey uolEepuNO} JoPMOd
9Oy 1-ev'0)  (B0°1-68°0) (ev'2-€5°0 (w2 L-2v'0) (02'1-870) (92'2-12°00 (12 t-v¥'0) (8L L-2#'0) (@9'1-¥9°0) (22'1-95°0) (80'L-0v°0)  (26°0-8€°0)
6.0 €9°0 vLL /80 160 12+ €0 S0 20'L €80 99°0 09°0 ey uonepunoy pinbry
(ze'1-ge'0) (86°0-82°0) (29't-¥£0) (1€1-62°00 (BLI-¥€0) (FSL-2¥0) (LFL-2v'0) QL L-S¥'0) (L2 L-8v°0) (Z6°0-€¥°0) (02 L-¥¥'0)  (£6°0-8€°0)
69°0 vS'0 9.0 ¥9°0 ¥9°0 98°0 120 €20 9,0 590 €20 190 ey mopeys 843
(Sv'z-62°00 (G8'1-¥90) (6¥'2-09°0) (68 +-05°0 (L22-690) (LL€-60°t) (€871-89°0) (89'1-69°0) (S22-¥6'00 (¥91-920) (G9°1-990)  (8EL-65°0)
L€ 601 vl 6670 eTt 18’1 zLL 80°L ot zLL SO 160 oy Jaul| 843
(S671-2600 (¥S'1-6v°0) (922-G9°0) (€22-95°0) (89°c-2L't) (994-1S°t) (S671-G2°0) (261-18°0) (£671-€8°0) (G2'1-18°0) (€4'2-98°0)  (L2'1-22°0)
10°L 880 1871 el £€0C s9°C ze L 121 82’ 6L 9¢'L ANt o ysnig
(€671-69°0) (2S'1-vS°0) (9't-eL't) (90°€-G8°0) (6L2-790) (18'2-280) (19°+-99'0) (957 1-89°0) (LL2-€60) (S2'1-v8°0) (9€v-9L°L)  (S672-22°})
4! 06°0 Y44 65| 8Ll GS'L €0t €0t 6L kg SL'T €6°L o4 >ousdi| ‘wreq di| ‘ssolf di
(er1-26'00  (€0'1-G80) (€2't-80°t) (29't-20°L) (6L°+-9L°L) (6L°+-t2t) (/971-69°0) (9G71-99°0) (EL1L-1G0) (SO'L-1G°0)  (€8°1-92°00  (89'1-12°0)
¥9°0 650 oze e aLe ze 10k 20'L 9/°0 €0 8Ll 60k oy deos pueH
(#0'2-02'0) (S+'2-92°00 (6G°c-86'0) (cv'c-G6°0) (68°'G-68°L) (LO'Z-S£2) (9L°€-2E°L) (65 (G2'1-62'0) (¥0'z-86°0) (L6'€-69°L)  (92°€-99°})
0zt 82’1 88| 6L ece S0t v0'Z -95°1)9gC VL Ll 15T 6v'2 oy awinyed
(66°1-290) (Sz'z-2200 (60¢-82°0 (62°c-#8°0) (G81-G50) (68'L-65°0) (L9'2-80°t) (#82-02't) (69'1-G20) (/6'1-26°0) (v2'2c-66°0) (L£72-90°})
AN £e'L 9G°L 19°L 20°L 90'L 89°L G8°L el SelL 6Y L 8561 oy weaJo Buineys
(68°2-960) (18'2-G6°0) (25€-96'0) (L¥'€-S6'0) (£0°¢-86°0) (60°c-L0°L) (6€°c-Sp°'t) (65°€-St'L) (66°2-9c°L) (S6°2-2b't)  (b6°'2-22't) (€L°2-02°})
99'L ¥9'L Gg'L 28l vLL 74" 12z 1ze Loz 50T £6°L 18°L JoH deos eoe4
(G2 1-260)  (89'1-96°0) (bp'2-29'0) (9¥°2-69°0) (G2°€-60°L) (er'c-€0°'t) (90°2-G8°0) (66°L-#8°0) (29'L-¥2°0) (¥S'1-G2°0)  (68'2-02't)  (2872-6L°})
660 960 A 62t 20¢C 281 2e L 62t 60"t 10°L v8'L £8'l o4 deos Apog
(G2 1-19'00  (6S°1-250) (BY'2-69°0) (B¥'2-12°0) (97 L-87°0) (e¥'L-67°0) (26'1-08°0) (98'+-62°00 (#9°1-G2°0) (6¥°1-€2°0) (€£°0-€€°0)  (LL°0-€£°0)
€0'L 660 L'k el ¥8°0 €80 veL Lz LEL ¥0'L 6t°0 80 I Jauonipuo)
(ke L-vv'0)  (Se°1-97°0) (6G°L-G¥'0) (92°1-050) (6¢°L-8¥'0) (€2 k-1¥0) (LE€'L-¥G°0) (€ +-950) (62 1-65°0) (L&' L-¥9°0)  (6€°0-2L0)  (L+°0-8L°0)
9.0 6.0 ¥8°0 ¥6°0 580 120 ¥8°0 980 180 260 920 82°0 oy oodweys
(¥ 1-240)  (8zZ'L-zv'0) (Sgh-€20 (ek-ee0) (LG1-8¥°0) (v L-Gv'0) (L02-28°0) (82°1-£2°0) (92°0-2£'0) (29'0-82'0) (622-G6°0) (60°2-68°0)
€80 €0 ¥9°0 ¥9°0 180 6.0 0g'L vLL 670 2o s 9e'L o4 jueiopos(
(Sot-ze0) (80'L-Ge'0) (v k-2e0) (6+1-820) (@ L-t¥0) (F0'2-19°0) (97 +-¥S°0 (¥ 1-650) (8e'1-650) (OF'1-G9°0)  (69'0-92°0)  (99°0-52°0)
650 290 690 650 120 el 980 260 16°0 96'0 £r'0 7 4) JoH ussIosuUNg
(S6'2-66'0) (26'2-66°0) (L1'2-95°0) (S6°1-25°0) (62'2-220) (122-v6°0) (18°4-92°0) (18°4-220) (6€1-29°0) (BE'1-99°0) (66'+-9L2)  (#9'+-90°2)
WAL WA 60°L 20°L £e'L 65| LLE 6Lt £6°0 960 62°¢ 80°¢ oy syonpoud JieH
(es'c-6L'Lt) (b6°2-€0°L) (/v'e-96°0) (€62-28°0) (S6°2-€6°0) (62°€-b2t) (622-9L't) (b92-SL't) (bO'€-9c'L) (99°2-82°L) (€b°9-1L2)  (L67-8L°C)
s0°C €Ll 28 ¥G'L GO'L aLe 6.'L vl'L £0°C 8L 1% 4 gze ey uono| pueH
(16'2-26'0) (6£2-28°0) (80°c-€8°0) (9€72-99°0) (9L'2-69'0) (¥8'2-96°0) (G8°'1-92°0) (v2'+-G2°0) (vo'e-9¢°'t) (6S°2-v2’L) (pv'2-so0°'t)  (16°1-88°0)
191 oL 6G°L vl 2T v9 L 6Lt vk 20 6.°L 65°L 2L (ed) 00"k uono| 8oe-
paIsnlpy  paisnipeun  opaisnipy peisnipeun  .paisnipy peisnipeun  .paisnipy paisnipeun  .paisnipy paisnipeun =peisnlpy  pasnipeun (oo _ ;)
(96 = u) payoadsun soey (€ = u) ferorIYNN (87 = u) YNIW (76 = u) oluedsiH (0G1 = u) uelsy (201 = u) 3oe|q OluEdSIY-UON MHN
Ajoluyie/eoey dod

(€6 = u) sdod j0 asn Aouanbaiy yum A10691e90 d1Uyl9/998k4 JO (S|D pUB HO) SUONEBID0SSY {7 d|qeL

UCL OPEN ENVIRONMENT

Risk perception and use of PCPs by race and ethnicity

https://doi.org/10.14324/111.444/ucloe.3038

7/17



Risk perception and use of PCPs by race and ethnicity

ENVIRONMENT

UCL OPEN

‘oU = N ‘SoA = A Aoy
‘aoueoluUbIS [eO1}SIIB)S 81BDIpUl SIegquinu dl[e)l pue pjog

©e (€) 2 (0o (RS (1) 11 s @1 N

100 (s6)zs (se)vse (oL ve  (96) 16 (28) €6 (69) gel  (v6) Y A 1onpoud ey} ul Jusseld sjuelpaibul [e isi| 0} paiinbai 8q pinoys sdOd
(1NN (o1) 9z 6) e (2) 2 (21) 81 s Q¢ N

ov'0 (SAer  (S2)o0e (62) ¢ (622 (S2) 18 (e err (08 ov A sjuaipaibul se pajsi| 89 pinoys sdOd Ul @oueibely, o sjusuodwiod oyoads ay |
(e se (1) 06t (62) 22 (99) €9 (89) €9 (1) 22 (89) €€ N

€000 (0%) LIt (e2) 29 (le)2 (G2 ve (ve) ¢ ¥e) 1s (1L2) ok A Sd0d 40 Aleyes oy Buipiebas uoyewoul d|qeljel 8pinoid 0} SI9[IN0 BIPSW 1SNJ} PINOM |
(ve) 61 (¥2) g9 (926  (2e)0E (8¢) 1 (Se)8e (gg) 9l N

820 (e9)ge  (£9)08L (t)ve (69 9s (99) 09 (99) 66 (¥S) 92 A SdOd 40 Aiejes auyy Buipielbos uoyewloul d|gel|es 8pInoId 0} UOIFBIOOSSE JOWNSUOD € 1SN} PINOM |
(e (11) 62 ey st (L2) 62 (Ghee (G2 N

oo (68)0Ss  (98) 0ge (8)6z  (18) 22 (89) 22 (2D v (62 8¢ A sdOd 40 Aleses sy} Buipsebal uoryewoyul o|qeles 9pinoid 0} S}SIUSIOS ISNJ} PINOM |
(8e) te (v oLl (Zv) 9L (g8e) 9¢ (6€) 2t (ee)6v (vv) 12 N

180 (g9 1e  (29) 8et (09) 21 (g9) 2g (e9) 28 (09) 68 (1) L2 A Sd0Od J0 Aleyes eyy Buipsebes uolewuioul 8|qelfel 8pircid 0} JUBWUIBAOB 8y} 1SN} PINOM |

(99) te  (09) veL (e9)sl (¥ sy (vs) 85 (ov) 09 (99) L2 N sd0d Jo Aejes

lzo (Ge) 6L (¥ LLL Wy gL (6¥) v (6¢€) 2 (6v) €L (8e) 8L A 8yi BuipseBal uonewolul 8|qelje) 8pircid 0} ASnpul O18WS09 JO/PUE [BDIWBYD 8y} 1SN} PINOM |

(6) s (1) ge Q¢ (8) 8 (1) L1 eer @7 N SJ8WNSU09 Jo}

050 (98)8r (€9 lee (1e) te  (g8) 18 (19) 28 (e8) 921 (98) 2v A 9jesale sd0d Ul sjusipalbul ey} Bulinsus Joy sjgisuodsal 8q pinoys suolyesiuehio juspuadapu
((A)e} Q1) ¥ @z @9 e v eect @1t N

00 @88y  (28)8le (re)ze  (68) S8 (c8) 68 (¥8) 221 (v6) 9v A SISWNSUOD Jo} 8jeS vk SdOd Ul siudipalbul 8y} Bulinsus 4oy 8|qISU0dsal 80 PINOYS JUSWUIDAOLD)
(VAR 7 (v ot (0o (78% (Lt et @6 @1 N

gL'0 (69) IS (v6)e6ve (00K ve  (£6) 88 (¥9) 16 (06) 8e1  (¥6) Lt A SIBWINSUOD Jo} Bes 81t sdOd Ul Stuslpalbul 8y} Buunsus 4oy 8|qisuodsal &g pINoYs siainjoenueiy
(6€) 22 (22) 09 (8e)er (82 L2 (0g) 2 (82) 2v (g9) Se N

oo (Y22 (09 L9k (09) 2+ (%) Lt (99) 09 (es) 62 (28 G1 A ised ay} ui asem Ay uey} Aepo} Jejes ale SeAIIPPE [edlwsy)
(6) s (1) 62 ©r (ol (1) 21 e v (G2 N

Gg'0 (B8)0Ss  (98) 822 (v6)2ce  (09) 9L (18) 88 (28) 1eL (g8) LY A ¥ eseyound jou pjnom | ‘Jusipaibul [njuiiey e pauleuod sdod H
61) 1L (1) ev (shs (L8 (61) 12 (S ez (eg) ol N

€00 (2988 (61 Lie (w2 se (1229 (02) 92 (G2)arL (19 sz A ajes aJe sd0d
61) L1 (ec) 88 (ce)s (02 61 (02) 22 (02ddoe (BL6 N

v0'0 (89)6E  (¥S) VL (99 ez (29) 9 (01 9z (c9) ool (1) 28 A SdOd JO 8SN YIM PBJEIOOSSE 1 SHSH U}edH

(G9) 1e  (€9) vl (09) 21 (sp) ey (¥9) 85 (ev) g9 (89) 82 N Sd0d Ul sjusipaibul

7’0 (vE) 6L (ve) 26 (9206  (69) L8 (9¢) 6€ (ov) 19 (2 el A UM pojeloosse sysii Yieay spodal Ajpjelpswuwi pue siewnsuod sjosjold Asnpul [eoiwey)d

(o) 9z (8t) 82l (zv) 9L (g9) 0g (Sv) 67 re) 1s (99) L2 N SdDd Ul sjusipaibul

600 (9g)oc  (Lv) 60k @) (g9 1e (19) v¥ (1g) 22 (8e) 8L A UHM pejeloosse s)SH Uiesy spoded Ajgjelpauwl pue SIsWnsuoo s308301d JusluuIsnon
(ce) 81 (L2) 12 (62) oL (6%) 28 (se) 8¢ (se)6e (8¢ 81 N

o (Wb ie (€9 Lyl (oL (2e)se () 1s (¥e) 28 (vv) Le A payenbeu Ajusioyns ase sdOd
¥e) v1 (62) €2 (6) 2L (1) 92 (1y) 28 (28) 9v (8Y) 02 N

G20 (ev) oz (b¥) €8 @9 oL  (eo) ve (ov) 9¢ ev)es (eo) v A SJ8WNSU0D 108}04d S2JBLUILIOD Ul S[BOIWBYD Jo} suoie|nbey

(%) u (%)u (%)uB0L=U (%)upgL=u
(%)u /9z=u (%)u  96=u ueoLIBWY ueouewWy (%) u
/G =U ueliseone) Ge=u ounet.Jo ueoLuy uelsy Qg=u
®3_m>-Q 1BY10 10 M\HN [e10edi}nip o_cmam_I 10 Xde|g Jo ueilsy WYN3IN mem( juswalels CO_H.QGOLQQ sy

(892 = u) Anoluyy@ pue aoseu Aq sdOd uo sjuawalels uondaoiad ysu 0} sasuodsal yuedioiied G a|geL

UCL OPEN ENVIRONMENT

Risk perception and use of PCPs by race and ethnicity

https://doi.org/10.14324/111.444/ucloe.3038

8/17



UCL OPEN

ENVIRONMENT

Risk perception and use of PCPs by race and ethnicity

to do so than NHB participants (68%) (p = 0.01). There were high levels of distrust in media outlets
to provide reliable information across racial and ethnic groups; however, the multiracial participants
had the highest level of distrust of media (79%) compared to Asian respondents with the lowest
level (51%) (p = 0.003).

Most participants across groups indicated that they agreed the chemicals found in fragrances should
be specifically listed and PCPs should be required to list all ingredients in the products ranging from
87% agreement in the Black participant group to 100% agreement in the multiracial group (Table 5).

Discussion

In the present study, we evaluated PCP use trends and assessed risk perception associated with
PCPs among a racially/ethnically diverse sample of adults sampled from a US university institution
and online. We found that PCP use patterns and risk perception on PCP use varied by race/
ethnicity with the highest daily use on average and the perception that health risks are associated
with use of PCPs reported more frequently by MENA participants compared to other participants.

Moreover, in general, perception of risks associated with use of PCPs differed between the racial/
ethnic groups as we observed differences in the consensus on who should be responsible for
ensuring product safety as well as communicating this to the public. However, over 80% of
participants in each racial/ethnic group agreed that PCPs should be required to list all ingredients
present in the product and that the government should be responsible for ensuring product safety.
In terms of our population of college attending students, our results aligned with similar studies
where female college student participants had a higher use frequency of PCPs [30]. Our results

of risk perceptions in our MENA participants were similar to those of a paper with Saudia Arabian
female students [31] where, while participants were aware of chemicals in cosmetic products, they
used the products at least once daily.

Recently, the federal Modernization of Cosmetics Regulation Act of 2022 (MoCRA) was passed,
which will be paramount in increasing government accountability in ensuring PCP safety. Provisions
that are outlined in this legislation include the requirement adverse event reporting to the FDA within
15 business days, the FDA should be provided access to review records when requested, product
manufacturers and processors should register their facilities with the FDA as well as report updated
lists of product ingredients in PCPs to the FDA annually [32].

Overall, participants reported trusting scientists to provide reliable information on PCP safety, but
this level of trust was less prevalent when government and industry were considered. This also
indicates the vital role that scientists have in informing and educating the public in increasing
environmental health awareness. Moreover, interdisciplinary partnerships, including academia,
community organisations and health communication experts, are needed to determine the best
approach to develop and disseminate this information to the general public through social media
platforms and traditional media avenues.

Our findings of high use frequency as well as higher levels of risk perception among this population
may also be indicative of an environmental health awareness issue and lack of knowledge on
current regulations that are not protective, lack of product transparency and/or knowledge of
resources that guide consumers on PCP products. Thus, the passing of the MoCRA in late 2022

is significant and speaks to the reality that while participants trust scientists with the provision of
reliable PCP information, there was a much-needed framework through which product transparency
should be reported to the FDA and the consumer.

While over half of the participants in each racial/ethnic group agreed they would trust scientists

to provide reliable information regarding the safety of PCPs, the lowest frequency was reported
among NHB participants (68%). We posit that this may be attributed to the history of unethical
and inhumane experimentation in the US, which typically used Black persons as the research
subjects. The knowledge of these experiments in addition to current experiences of discrimination
and racism in medicine and science has contributed to the established mistrust of science and
research from Black people. This illustrates the critical role of inclusive and participatory research
with communities of colour and other marginalised communities. Researchers must be intentional,
transparent and willing to work towards building trust with the communities they wish to include
in their research. This process, while typically slow-going, is worthwhile to develop genuine and
sustained community—academic partnerships that have positive impacts, both within the research
domain, but also for the populations involved [33-42].
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NHW participants were significantly more likely to agree that PCPs are safe, that chemical additives
are safer today than they were in the past, and to believe that there are no health risks associated
with the use of PCPs compared to non-White participants. This is consistent with prior studies that
indicate non-White racial/ethnic groups do not feel they have the proper knowledge about chemicals
in PCPs [10,20,43]. This perception may be due to past lived experiences of racism in addition to
medical and environmental injustices, as women of colour and low-income individuals are known to
more frequently be exposed to social stressors and environmental hazards [13,44-48], have fewer
choices available to them in terms of product quality and are frequent victims of unethical medical
and environmental practices.

Knowing the history of discriminatory practices against their racial and ethnic group creates distrust
[34,39,49-52] and is an explanation for non-White participants’ perception that current chemical
regulations do not offer adequate protection. Nonetheless, despite this distrust, there is significant
daily use of PCPs within the groups in this sample population. Future research is warranted to
examine why participants continue to use PCPs even with significant perception of the potential
risks involved. This is especially important as persistent exposures to EDCs in these PCPs can
pose a significant potential health disparities risk.

PCP use occurred more frequently among MENA participants for individual PCPs, particularly brow
pencil, lip pencil, blush and make-up remover, compared with other racial and ethnic groups. While
more than half of the MENA participants reported more frequent use of PCPs than participants who
identified as another race or ethnicity, this racial/ethnic group disagreed that the chemical industry
actively works to protect consumers and will immediately report any health risks associated with
the ingredients in PCPs. It is plausible that there may be some cognitive dissonance in recognising
potential risks in using PCPs [53]. This contrasts with external societal influences, which are
stronger factors when maintaining cultural and social beauty standards [13,54,55].

While this is the first study of its kind to compare PCP use between MENA participants and those
of other racial and ethnic groups, previous studies have outlined how societal pressures force,
mainly, women of colour to conform to Eurocentric beauty standards [56-58], such as possessing
lighter skin complexion versus dark [56]. The desire to be perceived as conventionally attractive has
been the reason for the frequent use of select PCPs and subsequent differential exposures to EDCs
within these products [10,55,59].

The use of lip products was more frequent among multiracial participants and, in accordance

with previous studies, NHB participants were significantly more likely to use hand or body lotion
and hairstyling products on a daily basis [10,14,60-63]. While MENA participants reported high
levels of sunscreen use, NHB were more likely not to use sunscreen on a daily basis. Culturally,
the use of sunscreen and other measures of protection from sun exposure is widespread in Arabic
countries and populations [64-66]. It should be highlighted that sunscreen formulations contain
ultraviolet (UV) filters which are also known to contain EDCs [67]. Previous studies have outlined
that Arabic women particularly sought to avoid sun exposure and were averse to having their skin
tanned or darkened [64]. Conversely, there is an enduring misconception that due to elevated levels
in melanin found in the skin of darker persons, there is increased protection from the effects of

UV ray harm and thus sunscreen use is not a frequent practice within Black or African American
populations [68,69].

Similar to the 2021 study by Collins et al. conducted among 70 NHB, 73 Latina, 78 Vietnamese,

79 NHW and 18 mixed race women [10], the use of shampoo and conditioner was less frequently
reported by Black participants. While in their study Hispanic/Latino participants had the highest
frequency of make-up use, MENA participants in our study were more likely to use make-up
preparations compared to all other racial/ethnic groups [10]. NHW participants were more likely to
report daily use of fragranced shampoos and conditioners compared to other participants. Those
who identified as Hispanic or Latino were the least likely overall to report daily use of all make-up
preparations on average as well as nail polish use. In the 2021 Collins paper, their NHW participants
had the highest household income while Latina and Viethamese participants had the lowest [10]
with other data revealing that the 2021 median household income for Hispanic households in the
US was approximately $58,000 while that of NHW households was an estimated $78,000 [70].
Thus, while this study did not directly capture the socioeconomic status (SES) of participants, these
racial/ethnic differences in PCP product use may be due to socioeconomic disparities, particularly
in terms of household and disposable income. Make-up and nail polish are more cosmetic items
rather than personal hygiene items, they are also products that are not necessarily needed for
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everyday activities, and it is cost-effective to use them less frequently if someone’s economic
situation does not allow for spending on non-essential items.

This study had some limitations. Participants were recruited from a college campus; thus, the
participants are likely not generalisable to the general population by age and education level.

In terms of representativeness of our data, a major strength of our study was the diversity of
participants. Our study population was fairly young, and so may not be representative of older
and less diverse populations. Nearly all participants had completed high school or some college
or were college graduates. Thus, our findings may not represent those with less than high school
education. In addition, one third of participants were born outside the US, therefore our study may
be representative of more international populations. Additionally, while the sample data are not
exactly representative of the general US population, the major racial/ethnic groups are included

in this work. We acknowledge future research that includes more participants from minoritised
populations is needed. Another limitation of this work was that we did not ask if participants were
aware of the history of racial discrimination and its impact on their perceptions of safety and trust in
the products. Capturing this information would be important for future studies as racial and ethnic
minoritised groups and low-income individuals are more frequently exposed to social stressors and
environmental hazards [4] and at earlier ages. Additional limitations were the lack of inclusion of
specific hair products (e.g., hair relaxers, texturising, salon services) as well as other PCPs, such
as menstrual hygiene products, which are recognised sources of endocrine-disrupting chemicals
[71,72]. Finally, in this study, we did not capture or measure the SES of the respondents. However,
while we did not measure SES in our study, other studies have shown that there is an association
between SES and the purchasing and use of PCPs ([42,73]). Specifically, this relationship may
depend on the SES and spending power of the individual. Future studies should incorporate these
measures.

Despite the limitations noted, this study had several strengths. The study was large in terms of
sample size and the first to evaluate use trends and perceptions of risk with PCP use across a
diverse group of racial and ethnic groups with our study including MENA and multiracial groups,
which has not been done previously. There was minimal missingness by race, with only a small
percentage (between 1-4%) not being included in analysis (Appendix D). We also evaluated several
types of PCPs including make-up, body care and fragranced products in this study. Additionally, the
online nature of the survey provided increased access for participation by respondents who may
have been excluded from the study through in-person recruitment alone.

Conclusions

In summary, consistent with prior research, this study found that both PCP use and perceptions
of risk in PCP use varied by race and ethnicity. Further research in other settings is needed to
determine if these differences in use and risk perception between racial and ethnic groups are
consistent to inform public health intervention and environmental policies. There were significant
differences in daily use frequency, levels of trust, perception of safety and health risks associated
with PCPs by race and ethnicity among young adults.
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Appendix A. List of personal care products (PCPs) that participants were asked about in terms of
use frequency

List of personal care items

e Lip balm, lipstick or lip gloss

e Blush or bronzing make-up

e Eyeliner (liquid or pencil)

® Eye shadow

e Liquid foundation or concealer
® Powder foundation or concealer
e Brow pencil

e Lip pencil

¢ Nail polish

e Make-up primer

° Make-up remover

¢ Facial moisturiser

* Hand or body lotion

e Sunscreen

e Deodorant or antiperspirant

® Hairstyling products

¢ Fragranced shampoo

e Fragranced conditioner

® Fragranced soap or body wash
e Fragranced facial soap or cleanser
e Fragranced shaving cream

® Perfume or cologne or body spray
e Fragranced hand soap

15/17 Risk perception and use of PCPs by race and ethnicity UCL OPEN ENVIRONMENT
https://doi.org/10.14324/111.444/ucloe.3038



Risk perception and use of PCPs by race and ethnicity

ENVIRONMENT

UCL OPEN

"1onpoud sy} ul juesaid sjusipalbul | 1s)| 03 palinbal 89 pINoys sdDd

o
*

"sjusIpalbul Se paisl| 89 pinoys syonpoud aJed [euosiad ul 8oueibely, Jo sjusuodwoo ooads ey |

~
—

Aouasedsues|

'sdDd 10 A1ajes ey BuipseBal uolyewliolul a|gelal apiaoid 0} S}SJIN0 BIPaLU 1SNJ] PINOM |

©
e

'Sd0d 10 Aajes ay1 Buipsebas uonewloul ajgeljas dpinoid 0} UOIIBIOOSSE JOUINSUOD B 1SNJ} PINOM |

o}
-

'SdDd J0 A1eyes ay1 Buipsebal uoirewolul a|qeljal apinoid O} SISIIUSIOS 1SNl PINOM |

<
3

'sdDd 10 A1eses sy BuipseBal uoleuLIoul 8|gel[el pIA0Id 0} JUBWUISAOB 8y} 1SNJ} PINOM |

)
e

'sdDd 10 A1ejes ey BuipseBbal uoneuLIoul 8|gelas epiroid 03 A3Snpul O138LISOD J0/pUB [BOILSYD S} 3SNJ] PINOM |

al
o

1sniL

"SISWINSUOD 10} 8jes aJe sdDd Ul siuaipaibul 8y} Bulnsus Joy s|qisuodsal 8g pjnoys suoliesiueblio uspuadspu|

—
—

'SJBUINSUOD 10} 8BS ale SdDd Ul sjuaipaibul syl Buunsus 1o} a|qisuodsal 8q piNOYs 1uswuIanob ay|

=)
e

"SJOWINSUOD IO} 8Jes ale SdDd Ul Siualpalbul 8yl Buunsus 1o} a|gisuodsal 8q PINOYS SIoIN1OBINUEBIA|

o

"1sed 8y} Ul a1om Aay} Uy} Aepo] Jojes ale SeAllppe [eolway)

"} 8seyo4nd 10U PINOM | ‘|NjlieY 8Q 0} MUy | JusipaiBbul Ue pauieiuod 40d B i

"ajes aJe sdDd

"SdDd 1O 8Sn 8y} YHIM pajeIOOSSE SYSU Uleay aJe alay]

A1ojes pue ysiy

'SdDd Ul S1uaipaibul 8yl Yyim paleioosse sysi yjeay Aue podad Ajgieipawiull |[IM PUB SISWNSU0D 109304d 03 SYI0M AjA110e Aljsnpul [Bolwayd ay |

'sdDd Ul Ssjusipaibul 8y} Yim paleioosse sysi yeay Aue podas Ajg1eipauul [[IM PUB SI8WNSU0D 109304d 0] SHIOM AJ9AI30B JusWUIBA0B 8y |

‘pare|nbal Ajjusiolyns ase sd0d

"slawinsuo9 108304d 0} 81enbape aJe 90JsWWOo9 Ul AJUSLIND S[eoIWaYd Jo) suolie|nbay

~lalol<|wlolNlo

uonosjoid pue uonenbay

Juswalels uondaoiad sy

]
zZ

AiobBoaied juswalels uondaolad ysiy

sjuedionied Aaains o) pasod aiom jey) sjuawalels uondaosad ysu Jo 1s1q g xipuaddy

UCL OPEN ENVIRONMENT

Risk perception and use of PCPs by race and ethnicity

https://doi.org/10.14324/111.444/ucloe.3038

16 /17



UCL OPEN

ENVIRONMENT

Risk perception and use of PCPs by race and ethnicity

Appendix C. Daily use frequency of PCPs by country of birth reported by surveyed participants
from 2013 and between 2016 and 20172

PCP preparation Individual PCP us Non-US p-value

category n=515 % n=236 %

Eye make-up Eyeliner (liquid or pencil) 161 3 73 31 0.2
Brow pencil 87 17 41 17 0.07
Eye shadow 93 18 31 13 0.2
Average 12,7 20.3

Other make-up Make-up primer 71 14 26 1 0.5
Liquid foundation or concealer 141 27 57 24 0.2
Powder foundation or concealer 122 24 50 21 0.4
Lip balm, lipstick, or lip gloss 313 61 141 60 0.8
Blush or bronzing make-up 153 30 70 30 0.1
Lip pencil 41 8 23 10 0.6
Make-up remover 142 28 59 25 0.4
Average 27.4 25.9

All make-up Average make-up use 23 24.2

Manicuring Nail polish® 28 5 17 7 0.3

Body care: skin care Facial moisturiser 183 36 77 33 0.3
Hand or body lotion 289 56 148 63 0.3
Sunscreen 101 20 65 28 0.08
Average skin care product use 37.3 41.3

Hair Hairstyling products 164 32 84 36 0.8

Other body care Deodorant or antiperspirant 446 87 167 71 <0.001

Fragrance Fragranced shampoo 230 45 102 43 0.8
Fragranced conditioner 200 39 78 33 0.3
Fragranced soap or body wash 351 68 141 60 0.01
Fragranced facial soap or cleanser 254 49 115 49 0.002
Fragranced shaving cream 75 15 47 20 0.05
Perfume or cologne or body spray 225 44 128 54 0.01
Fragranced hand soap 373 72 155 66 0.04
Average fragranced product use 47.4 46.4

aParticipants who responded either “more than once a day” or “daily” use were grouped together to comprise

daily use.

®Comparing “never” use to all other categories.
Bold numbers indicate the average use per personal care product preparation category. Bold and italic numbers

indicate statistical significance.

Appendix D. Table showing missingness of data for regression analysis

Personal information Table 1 Number missing in regression analyses % Missing
Ethnicity
Middle Eastern and North African 50 48 4
Asian or Asian American 154 150 2.6
Black or African American 109 107 1.8
Hispanic or Latino 96 94 21
Multiracial 35 34 29
Non-Hispanic White or Caucasian 267 264 1.1
Other 57 56 1.8
Total 768 753 1.9
Gender
Female 502 496 1.2
Male 258 248 3.9
Non-binary/Prefer not to answer 9 0 100
Total 769 744 3.3
Country of Birth
us 525 515 1.9
Outside of the US 242 236 2.5
Total 767 751 2.1
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