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Abstract

Background: There has been much debate and inquiry surrounding the na-
ture of the increase in prevalence of autism spectrum disorder (ASD). There
are many environmental risk factors that have been postulated to be asso-
ciated with the development of ASD. Cosmetic products are widely used in
daily life. The aim of this study was to clarify whether maternal cosmetics
usage is a risk factor of ASD. Patients and Methods: The present work was a
cross sectional case-control study. Fifty eight mothers with children, who
have been diagnosed with ASD by meeting the DMS-5 criteria, were com-
pared with 49 mothers with neurotypical children. The mothers were asked to
complete a short questionnaire comprised their use of cosmetics outside of
pregnancy and changes in use during pregnancy. Results: No statistically sig-
nificant difference was found between cases and controls as regard the overall
usage of cosmetics. Indoors usage of makeup was significantly higher among
mothers with autistic children than mothers of controls (p = 0.36). The dura-
tion of cosmetics usage was significantly higher among the mothers of con-
trols than mothers with autistic children (p = 0.011). Eyes and lips makeup
were the most frequent of makeup type among mothers with autistic children
and controls while hair protein or keratin were the least frequent of makeup
type among both groups. The number of women who reported the usage of
lips makeup was significantly higher among the mothers of controls than
those with autistic children (p = 0.024). The number of mothers with autistic
children who reported “no change” as regard the usage pattern during preg-
nancy was significantly higher than those of the controls (p = 0.042). Con-
clusions: According to our results, cosmetics could not be considered as a
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risk factor for ASD. Further understanding of this issue requires future stu-
dies with different designs.
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1. Introduction

Difficulties with social communication and restricted, repetitive patterns of be-
havior, interest, or activities are the main features of autism spectrum disorder
(ASD) [1]. There have been a lot of discussions and requests encompassing the
idea of the expansion in commonness of ASD. In a study done in a western
country, autism spectrum disorders were estimated to affect 1 in 68 (or 147 in
10,000, reported in 2010 for birth year 2002), which is 30% higher than the pre-
vious (2008) estimate of 1 in 88 [2]. Several factors are thought to share a signif-
icant role in the etiology of ASD, i.e socio economic status, hereditary, epige-
netic factors, environmental factors and close gene/environment relationships
[3]. While ASD has proven highly heritable, there is more to the story than ge-
netics alone can explain [4]. Various hereditary disorders are known to have
critical relationship with autism [5], yet these are responsible for a minority of
cases [4]. And keeping in mind that the accurate extents from various studies
differ, monozygotic twin concordance rates of autism and associated conditions
reliably sum to less than 100%, which emphatically propose a role for environ-
mental factors [6]. ASD was once viewed as a childhood condition, endeavors
for early discovery prompted the acknowledgment that it may begin at a much
earlier stage, specifically fetal life [7].

There are numerous environmental risk factors that have been hypothesized
to be related to the development of ASD including pre-eclampsia, maternal
hypertension, autoimmune disease, diabetes mellitus, and infection during
pregnancy [8]. Maternal treatment with pharmaceutical agents, for example, the
thalidomide, the valproic acid, and certain antidepressants, particularly during
first trimester of pregnancy, has been related with an expanded risk of ASD in
the offspring [9] [10]. A detrimental consequence can occur in the developmen-
tal processes, particularly for genetically susceptible individuals, once exposed to
different toxicants, including polychlorinated biphenyls, pesticides, and poly-
brominated diphenyl ethers [4]. Moreover, several neurotoxic compounds are
suspected to intervene with neurotransmitter systems also implicated in ASD
[11].

Cosmetic items have long been utilized by the individuals around the globe so
as to improve personal appearance and maintain personal hygiene and safety.
Varieties of beauty care products with discrete capacities are at present available
[12]. The European Union Cosmetics Directive defines a cosmetic product or

personal care product (PCP) as “any substance or mixture intended to be placed
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in contact with the external parts of the human body (epidermis, hair system,
nails, lips and external genital organs) or with the teeth and the mucous mem-
branes of the oral cavity with a view exclusively or mainly to cleaning them,
perfuming them, changing their appearance, protecting them, keeping them in
good condition or correcting body odors” [13]. Cosmetic products are im-
mensely utilized in day by day life. They contain different synthetic substances,
for example, as phthalates and other plasticizers, bisphenol A, parabens, benzo-
phenones (ultraviolet filters), polycyclic musks, triclosan (antimicrobials), dio-
xane, organic solvents, pigments, formaldehyde, and heavy metals that serve as
active ingredients, solvents, preservatives and additives to improve their ade-
quacy and increment the term of their effect [14] [15] [16] [17]. These agents
may be potential endocrine disruptors [18]. An endocrine-disrupting chemical
(EDC) is defined by the World Health Organization as “an exogenous substance
or mixture that alters function(s) of the endocrine system and consequently
causes adverse health effects in an intact organism, or its progeny, or (sub)pop-
ulations” [19]. A variety of autistic features may result from prenatal exposures
to EDCs, via alterations in gene expression, prompting altered hormonal signal-
ing pathways [20]. Over recent decades, cosmetics and many other chemicals
have been suspected to be endocrine disruptors [21].

The aim of this study was to clarify whether maternal cosmetics usage is a risk
factor of ASD.

2. Patients and Methods

The present work was a cross sectional case-control study, carried out during the
period from December 2017 to November 2018. Participants were comprised of
mothers with children between the age of 2 and 12 who have been diagnosed
with ASD by meeting the DMS-5 criteria [22]. Mothers of children with known
neurogenetic conditions (e.g., tuberous sclerosis, neurofibromatosis, fragile X
syndrome, Down syndrome) were excluded. They were recruited from the Neu-
ropediatric Clinic, Pediatric Department, Sohag University Hospital. Age-matched
mothers with neurotypical children served as controls. They were recruited from
the General pediatric Clinic, Pediatric Department, Sohag University Hospital.
The children of the control group were evaluated to exclude the presence of any
neurocognetive disorders. The study was approved by the Medical Research
Ethical Committee of Sohag Faculty of Medicine. Consents were obtained from
participants.

All participants were subjected to the following:

1) Mothers

Detailed history taking with special emphasis on consanguinity, complications
during the index pregnancy or delivery, the age of the mother during the index
pregnancy, the presence of chronic illness as hypertension and Diabetes mellitus
(DM), medications during pregnancy (e.g. antiepileptic or anti-thyroid drugs).

2) Children
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Detailed history taking with special emphasis on perinatal problems and
postnatal course especially occurrence of neonatal hypoxia and jaundice, age of
walking unassisted, first spoken words, the presence of any other neurological
diseases and family history of autism or other neurological diseases.

Through clinical examination, with laying stress on, neurological examina-
tion.

Confirmation of diagnosis using DSM 5 criteria of autism, Ze., deficit in so-
cial-emotional reciprocity, deficits in non verbal communicative behaviors, defi-
cits in developing, maintaining and understanding relationships, and restricted
stereotyped interest or activity.

Assessment of severity of autistic symptoms using childhood autism rating
scale (CARS) [23].

The mothers were informed of the aim of the study and what it would entail,
they were asked to complete a short questionnaire (Table 1). The questionnaire
comprised their use of cosmetics outside of pregnancy and changes in use dur-
ing pregnancy.

3. Statistics Analysis

The statistical analysis was performed using the Statistical Package for the Social
Sciences (SPSS 20.0, SPSS Inc., Chicago, IL, USA) For Windows. Descriptive sta-
tistics were done to investigate the general characteristics of the patients. The
case and control groups were compared using the Student’s t test for the conti-
nuous variables and the chi-square test for the categorical variables. Pearson’s
correlation was used to detect possible risk factors of autism. All the results were

Table 1. Questionnaire for cosmetics usage.

e Do you use makeup?

0 Yes o0 No
e What kind of makeup?
0 Makeup for face 0 Products for eyes 0 Products for lips
0 Nail polish O Hair dyes 0 Protein or keratin for hair

e How long have you been using these products?

e How much time do you put these products?

0 The whole day 0 Most of the day

0 Few hours O Rarely
e In what place do you put these products?
0 Indoors 0 Outdoors 0 Indoors and outdoors

e What determines your choice when buying makeup?

0 The ingredients 0 The price 0 Odor
0 Original brand 0 Friend tip 0 Medical advice
e Usage during pregnancy.
0 Usage increases 0 Usage decreases
0 Change types 0 No change
DOI: 10.4236/jbbs.2020.102006 108 Journal of Behavioral and Brain Science
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considered significant when p < 0.05.

4. Results

Table 2 shows demographic, prenatal, perinatal and postnatal data of cases and
controls. No significant differences were found between mothers of autistic
children and those of the control children as regard the age or the educational
level. Family history of autism was significantly higher among patients with ASD
(p-Value = 0.038). Delayed language was significantly higher among patients
with ASD (p-Value = 0.0001). Moreover, delayed walking was significantly
higher among patients with ASD (p-Value = 0.0001). As regard drug exposure
during the index pregnancy; among mothers with autistic children, two exposed
to anticoagulant therapy, two exposed to antidiabetic treatment, one exposed to
antiasthmatic treatment, one exposed to antihypertensives, one exposed to toco-
Iytic therapy, and one to iron therapy. On the other hand, among mothers of the
control children, one exposed to anticoagulant therapy, one exposed to antidiabet-
ic treatment, one exposed to antiasthmatic treatment, one exposed to antihyper-
tensives, and two to iron therapy. Figure 1 reveals the frequency of different med-
ical conditions among mothers of cases and controls during the index pregnancy.
Figure 2 reveals Prenatal and postnatal insults of patients and controls. Twenty
three of our patients (39.7%) had mild to moderate degree of autism with CARS
(30 - 36.5), and 35 patients (60.3%) had severe autism with CARS (>37). Table 3
shows the pattern of cosmetics usage of cases and controls. The overall usage of
cosmetics among mothers of the controls was higher than those with autistic
children, however the difference was statistically non significant. Indoors usage
of makeup was significantly higher among mothers with autistic children than
mothers of controls, while outdoors and mixed indoors and outdoors usage was
significantly higher among the mothers of controls than those with autistic
children (p = 0.036). Eyes and Lips makeup were the most frequent of makeup
type among mothers with autistic children and controls while hair protein or

keratin was the least frequent of makeup type among both groups.
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Figure 1. Medical illnesses among mothers of cases and controls during the index preg-

nancy.
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Figure 2. Prenatal and postnatal insults of patients and controls.

Table 2. Demographic, prenatal, perinatal and postnatal data of cases and controls.

Cases Control Povalue
(N =58) (N =49)
Mother’s age (Mean * SD) 30.2+5.3 29.8 +54 0.71
Mother’s age during pregnancy (Mean * SD) 26.7£52 252 +4.7 0.114
Maternal educational level
Illiterate, no. (%) 9 (15.5) 10 (20.4) 0.313
Elementary School, no. (%) 6(10.3) 7 (14.3)
Middle school, no. (%) 10 (17.2) 13 (26.5)
High School, no. (%) 33 (56.9) 19 (38.8)
Family history of Autism, no. (%) 15 (25.9) 5(10.2) 0.038
Family history epilepsy, no. (%) 1(1.7) 1(2.0) 0.904
Family history ADHD, no. (%) 1(1.7) 0 (0.0) 0.356
Parents consanguinity, no. (%) 24 (41.4) 24 (49.0) 0.431
Age of child (Mean + SD) 33+1.8 48+24 0.001
Sex of child
Male, no. (%) 43 (74.1) 27 (55.1) 0.039
Female, no. (%) 15 (25.9) 22 (44.9)
Delayed language, no. (%) 58 (100) 0 (0) 0.0001
Delayed walking, no. (%) 19 (32.7) 0(0) 0.0001
Maternal drug intake during pregnancy 8 (13.7) 6(12.2) 0.942
Maternal medical illness during pregnancy 11 (19.0) 6(12.2) 0.343
Fetal prenatal complications 2(3.4) 1(2.0) 0.66
Fetal Postnatal complications 4 (6.8) 3(6.1) 0.87
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Table 3. Pattern of cosmetics usage of cases and controls.

Cases (N =58) Control (N=49) P-value

Overall usage of cosmetics, no. (%) 39 (67.2) 41 (83.7) 0.051

Place of usage

Indoors, no. (%) 25 (43.1) 15 (30.6) 0.036
Outdoors, no. (%) 4(6.9) 8 (16.3)
Indoors and Outdoors, no. (%) 10 (17.2) 17 (34.7)
Type of makeup
Face makeup, no. (%) 28 (48.3) 28 (57.1) 0.360
Eye makeup, no. (%) 29 (50.0) 32 (65.3) 0.111
Lips makeup, no. (%) 29 (50.0) 35(71.4) 0.024
Nail polish, no. (%) 12 (20.7) 18 (36.7) 0.066
Hair dyes, no. (%) 11 (19.0) 16 (32.7) 0.104
Hair protein or keratin, no. (%) 2(3.5) 3(6.1) 0.527
Duration of cosmetics usage (in years),
(Mean + SD) 4.57+4.7 7.22+55 0.011
Time pattern of daily usage
No usage, no. (%) 19 (32.7) 9 (18.3) 0.151
Rarely, no. (%) 8(13.7) 9 (18.3)
Few hours, no. (%) 24 (41.3) 25 (51.02)
Most of the day, no. (%) 6(10.3) 2 (4.08)
All of the day, no. (%) 1(1.7) 4 (8.16)
How to choose make up products
Brand name (Quality) 7 (12.1) 8 (16.3) 0.244
Odour 1(1.7) 5(10.2)
Price 17 (29.3) 13 (26.5)
Contents 0 (0.0) 2(4.1)
Friend advice 14 (24.1) 11 (22.4)
Medical Advice 1(1.7) 1(2.0)
Usage during pregnancy
Decreased 20 (40.8) 17 (29.3) 0.042
Increased 0(0.0) 3(5.2)
No change 19 (38.8) 14 (24.1)
Not used during pregnancy 1(2.0) 6 (10.3)

The number of women who reported the usage of Lips makeup was signifi-
cantly higher among the mothers of controls than those with autistic children (p
= 0.024). The duration of cosmetics usage was significantly higher among the
mothers of controls than mothers with autistic children (p = 0.011). As regard
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the time pattern of daily usage no statistically significant difference was found
between both groups. “Few hours per day” was the most frequent time pattern of
daily usage among mothers with autistic children and controls. “All of the day”
was the least frequent time pattern of daily usage among mothers with autistic
children, while “most of the day” was the least frequent pattern among mothers
of controls. Results of the study revealed that the most frequent reason for se-
lecting cosmetics among mothers with autistic children and controls is product’s
price and the least frequent reason for selecting was the product’s contents with
no statistically significant difference between both groups. The number of
mothers with autistic children who reported “no change” as regard the usage
pattern during pregnancy were significantly higher than those of the controls (p
=0.042).

5. Discussion

As a pilot study, the authors, in the present work, attempted to answer impor-
tant questions about feasibility and methodological issues regarding a future
large scale study, to see if cosmetics use is a risk factor for autism? Hallmayer
and colleagues, in their study, found that genetics are the attributable causes in
only 38% of ASD cases [6]. This finding, when added to the rapidly increasing
prevalence of ASD, has prompted perceive that environmental factors may play
a noteworthy role in the etiology and pathogenesis of ASD [24] [25] [26]. Endo-
crine disruptors merit thought as candidate risk factors for ASDs as a result of
their capability to change hormonal axis functions that assume a significant role
in neurodevelopment [27]. Women, during pregnancy, are especially helpless
against the potential dangers of the endocrine disruptors contained in cosmetics
[18]. Our results revealed modest and imprecise differences between cases and
controls. However, statistical significance is not the main concern in pilot stu-
dies [28]. We found that, family history of autism was significantly higher
among autistic children. In line with this finding, La Salle and colleagues re-
ported that, while there is a strong genetic basis for ASD in some individual cas-
es, the genetics of ASD is decidedly complex, and many cases of ASD are likely
to involve complex interactions between genetic and environmental risk factors
[25]. Our results pointed to the higher risk of autism in boys than girls. This
finding was consistent with that reported by Shu and colleagues who said that
autism is more than twice as common in boys as girls [29]. Also an Egyptian
study reported that boys are in greater risk than girls as regard the development
of ASD [30].

According to our results, cosmetics could not be considered as a risk factor for
ASD. However, valuable findings could be extracted from our work for future
consideration.

Socioeconomic factors significantly influence the utilization pattern of cos-
metic products [31]. The authors stated in a previous study that the higher the

socio-economic status, the greater the use of makeup [32]. Sohag is considered
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as one of the poorest governorates in Egypt [33]. In line with these studies, we
found that, “few hours” is the most frequent time pattern of makeup usage
among our subjects with no significant difference between both groups. These
findings could affect the generalizability of our results and create difficulties in
ascertaining causality. Similar to other conservative eastern societies [32] [34],
indoors usage of cosmetics was the most frequent place pattern among our sub-
jects, moreover, this pattern was significantly higher among mothers with autis-
tic children than those of the controls. This place pattern may be associated with
heavier cosmetics usage and more health implications.

Lips makeup, together with Eyes makeup, were the most frequent makeup
type among mothers with autistic children and controls. According to a report
published in 2007 by the Campaign for Safe Cosmetics, 61 percent of lipsticks
contained lead, with levels ranging up to 0.65 parts per million [35]. In 2009 and
2011, reports were published by the Food and Drug Administration (FDA)
about the levels of lead found in lipsticks [36]. Another study once again, turns
attention to metals in lip products, this time investigating levels of lead as well as
of other metals. All of the studied items (32 lip products) contained manganese,
titanjum, and aluminum, with the last two metals showing up at the highest
concentrations. Seventy five percent of the products contained noticeable meas-
ures of lead, and in almost a large portion of the samples, lead levels were higher
than the FDA standard of 0.1 ppm for lead in candy. As indicated by the au-
thors, neither price nor kind of item (lipstick versus lip gloss) influenced the
metal concentrations [37]. Accordingly, lip products may be a hazardous source
of non healthy dose of different metals that may play an important role in the
neurodevelopment of the fetus if used during pregnancy. Being significantly
higher among mothers of controls than those of autistic children can be ex-
plained in many ways; firstly, the small sample size of our study; secondly, the
cross section design of the study in which, the daily amount applied, and the
brand type with its gradients were not detected; lastly, the epigenetic effects, ra-
ther than the pure environmental impact, of these products may be accused.

Eyes makeup was the second most commonly used makeup type among our
population, with no significant difference between both groups. Regarding this
issue, De Caluwé reported that, use of kohl as an eye cosmetic is very common in
North Africa (Egypt, Morocco, Algeria). This practice has now become wide-
spread in European nations and North America. In a great number of kohls ac-
cessible on the free market, lead sulfide is the principle component and the very
high lead concentration is a risk, especially for women and children [38].

The third most common makeup type among our population, also with no
significant difference between both groups was face makeup. Iwegbue and col-
leagues reported that, the mean concentrations of Cd in facial powders reached
the Canadian Authority’s limit of 3 pg-g™ for the total allowable Cd as cosmetic
impurity [39]. The use of Cd in beauty products is due to its ability to produce

various colors in combination with other elements and has been used in many
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industries as a color pigment [40].

Moderate level of usage was reported by our subjects as regard nail polish and
hair dyes, with no significant difference between both groups. Mendelsohn and
colleagues reported that, most nail polish samples (8 out of 10) contained de-
tectable levels of triphenyl phosphate (an organophosphorus compound) [41].
Triphenyl phosphate exposure has been related to reproductive and develop-
mental toxicity, neurotoxicity, metabolic disturbance, endocrine effects and ge-
notoxicity in several toxicological studies [42] [43].

The duration of cosmetics usage was significantly longer among mothers of
control children. This finding could prove the lack of a relationship between
cosmetics and risk of ASD.

We found that, the number of women who reported “no change” as regard the
usage pattern during pregnancy were significantly higher among mothers of au-
tistic children than those of the control. Barrett and colleagues showed that, be-
cause of their belief that environmental chemicals are dangerous, some pregnant
women behave in a healthy manner, particularly with regard to food, and often
choose environmentally friendly PCPs [44]. Marie and colleagues reported that,
nearly half of the women (45%) in their study felt there was no danger of ma-
keup being used during pregnancy. It is now recognized, however, that these
products contain numerous potentially harmful chemicals including antimicro-
bials, plasticizers, parabens, bisphenol A, syntheticdyes, benzophenones, dio-
xane, heavy metals and formaldehyde [14] [15] [16] [17].

The current study has certain limitations. Firstly, its cross-sectional nature
creates difficulties in ascertaining causality. Secondly, the study was restricted to
cosmetics, (not all personal care products) like soaps, deodorant, antiperspirants,
body lotions, creams, oils, toothpaste and shampoo.

Future studies should be long term cohorts with daily diaries describing per-
sonal care products usage during index pregnancy and post-partum period. De-
tails about the brand and manufacturer of the product, the amount of product
used per application, the contents in each product and their levels in the blood
should be discussed. Moreover future studies should be multicenter studies in-
cluding localities with high socioeconomic states known with their heavy usage

of cosmetics.
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