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ABSTRACT

Introduction: Hair dye (HD) use is extremely prevalent in tod ] . However, frequent use of HD has
raised concerns about its safety, causing detrimental effects ¢ ﬁ' 4
X A

attitude, and practice towards HD usage and

Methods: A cross-sectional study was conducted for he general population of Ras Al Khaimah.
inistered questionnaire related to hair dyes. Data
collected were analyzed using descriptive stati
sociodemographic variables. Results with a p-value less than 0.05 were considered statistically significant.

Results: In total, 333 of the 405 distributed'que ifes completed the study with a response rate of 82.20%. The

al, nearly 75% of the study sample agreed that they had never
d almost 70% believed that providing advice regarding the HD

to use the HD was to get rid of g
performed an allergic test befo,
would be beneficial. Gende c
the frequency of HD use i istically significant.

Conclusion: In the presen common among students, employees and in middle-aged groups.
Approaches such a i wareness programs with special attention on the safe and effective use of HDs may

der, age, educational or social status to conceal grey hairs or just for changing fashion trends.>
porary, semi-permanent, and permanent are the different types of hair dyes used to modify hair color for a
eautiful and younger look. Hair dyes consisting of natural and synthetic agents provide the hair with good shape, an
attractive and elegant appearance, and long-lasting color. The periodic use of hair dyes or coloring products has
become routine for many individuals, devoting considerable time and financial expenditure to having soft, silky, and
shiny hair.!*



The assumption that hair dyes are safe and will not cause damage to human health, the increase in hair coloring
trend has raised concerns about its safety as some synthetic agents contain toxic substances known to be detrimental
to their well-being.* Studies have reported that cosmetics, including hair products, are associated with various
known and unknown adverse reactions ranging from mild local reactions to more severe systemic life-threatenin;
reactions jeopardizing a person's life in danger.>> Keeping in view the numerous health hazards associated with
using HD, adequate knowledge and accurate information about the hair dye composition, its use, and adverse effe
are important in reducing the prevalence of hair dye-associated complications among users.

It has been reported that the use of para-phenylenediamine, a synthetic aromatic amine is the leading cause g
contact dermatitis among hair dye users. In addition, hyperpigmentation, leukoderma, hair loss, chemical b
malignancy and systemic diseases are some of the adverse effects reported with the use of hair dye prepa

However, there is a paucity of literature describing the adverse effects of hair dyes among HD use
our knowledge, no previous study has attempted to assess the level of knowledge, attitude, andfpra
among the users in the Northern emirates of United Arab Emirates region. Considering this prese

to assess the knowledge, attitude, and practice regarding hair dye and its adverse effects amon users.
Methods

Study design and settings

1 the emirate of Ras
obtained fro stitutional research

; ethics committee
from either gender aged 18 years and

Al Khaimah region from February 2022 - July 2022. Ethical approval
ethics committee and from the Ministry of Health and Prevention - Ras A
before the initiation of the study (MOHAP/REC/2022/7-2022-UG-P).
above who had used hair dye (natural/synthetic) at least once in their
informed consent.

Study procedure
The sample size was calculated using the Rao soft calculato ng that the estimated urban population of Ras
al Khaimah is nearly one lakh and the prevalence r ai the Gulf Cooperation Council (GCC)

based on earlier studies is 30%. The minimum sampl,
95% confidence interval, and 50% response distributi

ent sampling technique was used to enroll the
al population and employees of our university
archer via Google Forms provided through emails. In
ontacted, and information was collected by providing a

he investigator re-checked every submitted response to ensure the collected
data's quality and omplete information in the questionnaire. Questions that might reveal the personal
identity of the st

Questionnaire d

iewer-assisted survey knowledge, attitude, and practice questionnaire related to hair dye
fring to previous literature and similar studies and modified as per study requirements.>%%°
reviewed the initial drafted question to examine the content validity. The questionnaire was

a convenient sample on ten randomly selected representative samples of the general population

ctions/side effects, and reason for using hair dyes. The response for the section mentioned above of the
stionnaire was provided as 'yes,' 'no,' and 'I do not know.' Every correct answer and positive response were given
score of '1', and the negative response and incorrect answer were given a score of '0'. Few questions were designed
to select more than one option so that subjects could select multiple choices.
Data Analysis
Participants' responses to the questions were coded, entered into the Excel spreadsheet, and analyzed using the SPSS
version 27 (IBM Corp., Armonk, N.Y, USA). Descriptive statistics were employed to assess the mean and standard



deviation for continuous variables and the percentages and frequencies for categorical variables to narrate the
demographic factors. The chi-square test was used to test the association between the frequency of HD use and
demographic variables. Binary logistic regression was used to relate HD use to various sociodemographic variable
A value of P<.05 was considered statistically significant.

Results

The questionnaire was distributed among 405 participants. In total, 333 subjects (82.20%) fully completed and
returned the study questionnaire. Among the remaining 72 participants, 57 did not respond to the emails, and
responses were partially completed and not considered for the analysis. Among the 333 participants who ha
completed the study, 99 responses were received via Google Forms and the remaining 234 responses were ¢
through face-to-face interviews.

Socio-demographic details of the study participants

Of the total study participants, female (68.5%) predominance was noted over males, and the study
median age was 30.0 (in years). Most of the study participants were in the age group 21-40 y

providing educational advice regarding HD would benefit the users.
that available HD preparations in the market are safe and can be used

Concerning the types of HD preferred by the study
dye, while 42.93 would opt for synthetic dyes of diffz
consisting of egg, hibiscus and other natural subst:
Adbverse effects related to HDs
Fewer adverse effects such as fizzy hair 6(11.53%), rashé8\over the face and forehead 14( 26.92%), headache 10
(19.23%), hair fall 6(11.53%), and itching ted with HDs use were reported among the study

participants (Figure 2).

The response for the motivation for h; efuseqraried considerably among the study participants. Most of them
reported (30.59%) that using HD, d of grey hair, while 18.76% believe it makes them look more
beautiful (Figure 3).

Regarding the source of in about hair dyes, most (30%) of study subjects reported 'the internet' while
26.19% choose 'advertis ajor source of information related to HD (Figure 4).

Associations between soc ic variables and hair dyeing practices

Participants with fefiia <0.0001) , aged between 21 and 40 years (p=0.032) and employees (p=0.042) are
inclined to use f : o L

odemographic characteristics with the frequency of hair dye use using binary logistic
ter adjusting for all the other variables has shown that gender, marital status and employment
sociated with HD use (Table 4). In the adjusted model, age (in years), nationality and education

care has gained considerable importance, and hair dye use has increased globally to enhance youth and beauty.
nally, significant growth and rapid development in the cosmetic industry and the limited evidence on safety
files related to hair dyes influence guidance on the safe and effective use of hair dye preparations.>® The present
dy assesses the knowledge, attitude, and practice regarding hair dye and its adverse effects among HD users.

he study's results point out that more than half of the study participants were females, indicating their
predominance in using HDs at least once to have a smart and young look in the work field. The increased percentage
is insignificant as the prevalence of HD use among females in earlier studies ranged from 60 - 90%.!%!? A previous
study conducted in Riyadh, Saudi Arabia reported that 82.6% of their female participants had used HD at some
point.!® In the present study, the median age at first using HD was 29.5 years, expressing HD is high among



teenagers and young adults, echoing the previous studies, which have reported that the median age started hair
dyeing ranged between 22 - 36 years, respectively.!?!*

Concerning the different types of HDs used by the study participants, more than 50% preferred natural (henna) dye
indicating its popularity in the community. It must be noted that henna dye is traditional in Islamic countries and
religious and social significance. The growing popularity that natural dye provides the best normal results without
any chemical ingredients and the increased concern that synthetic dyes are likely to cause mild - serious adverse
effects could also be why we prefer natural dyes. Regarding safety, fewer adverse effects related to HDs were
reported, shadowing the previous study results.!>!> This emphasizes the need for performing an allergy test
using any HD products to improve safety and for the secondary prevention of avoidable side effects in the
The most common motive for using the HDs was to cover the grey hair, making them more self-confident.

grey ‘hair and have a youthful appearance.®!3!4

However, sometimes, making sense of overwhelming information frox
can be untrue or misleading to negative health outcomes.

Nearly two-thirds of the study sample reported that they never experienée
HDs, and almost the same revealed that they never carried out allergy te
must be reinforced in HD users as sometimes mild-moderate adverse

severe reactions can sometlmes cause permanent d1sab111ty Q catening. Only less than half of the study

; ing HD or seek advice while buying the
HDs. A study in Saudi Arabia reported that more tha who developed adverse effects from
cosmetics did not seek medical advice nor consult
More than 60% of the study sample reports th.
present in the hair dye. Understanding the ingr

looking for medical advice from healthcare pro

s, adhering to the instructions for proper use, and
ill benefit in ensuring the safe and effective use of HDs.
hermore, few published literature have documented

anent HDs are linked with the development of certain
10,17,18

active debate. Studies evaluating the association of HD use with pregnancy
uded that the strength of evidence is limited to moving the needle on

Ds during pregnancy and might cause neonatal health problems.!%%°

ents such as Para-phenylenediamine (PPD), the most potent and key ingredient in HD
ant public health concern. Exposure to these product can induce local as well as

en applied topically and/or ingested orally and the outcome depends mainly on the dose
rm) exposure to high levels of p-phenylenediamine may cause angioedema leading to

ong-term) exposure in humans results in Eczematous contact dermatitis. Studies have
that children are susceptible to PPD allergy, and their use might increase the risk of carcinoma and

ent study. Participants aged between 21-40 years and employed individuals tend to use HDs more frequently,
1ch was statistically significant. This observation highlights that individuals aged between 21 and 40 years will be
ither job seekers or employees who would like to continue to maintain a fresh look, believe that it will add shine
and dimension to hair, make it more beautiful in appearance and perception that it is an integral part of self-
expression and fashionable.

Limitations



Firstly, the study relied on self-reporting information provided by the HD users through survey questionnaires in
which the data obtained reflected the respondents' personal opinions. However, self-reporting is a common and
practical way of collecting data. The information provided may not mirror real-life practice, as some respondents
may be unwilling to reveal practice deficiencies, while the possibility of recall bias cannot be excluded entirely.
Secondly, the study sample represents the participants from the northern emirate of the United Arab Emirates, wh
the result may not be indicative of the entire emirate of UAE. Third, providing the online questionnaire through
Google Forms to the participants rather than face-to-face meeting recalls for the possibility of sharing or discussi
the questionnaire with their friends or relatives, puts the study data's trustworthiness and authenticity in dan

Conclusions
The present highlights the extensive use of hair dyes by individuals aged between 21 and 40, emph

results regarding the safe use of HDs in pregnancy warrant further investigation with more accutate data on neonatal

health issues in the future.
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Table 1. Socio-demographic characteristics of the study populations (n=333)

Table 2. Results of questionnaire on hair dy

Variables | Frequency | Percentage
Gender

Female 228 68.5
Male 105 31.5
Median Age 30.0 (range: 17 -76) (in years)

Age group (in years)

<20 26

21-40 179

41-60 84

>61 44

Nationality

Arabs 86

Non-Arabs 247

Marital status

Married 146

Unmarried 163

Divorced 24

Education

School level 37

Graduate level 136

Postgraduate and above 160

Occupation

Working 133 39.9
Not working 28 8.4
Student 158 47.4
Home maker 14 4.2

wledge, attitude and practice

n=333 (%)
Sl no Questions s
Yes (%) No (%) zoi‘;“ tknow
Have you ever experie caction with the use | 28 68
! of any hair dye (8.40) LTI (20.42)
5 Have you ever pe ergy test before using a hair 51 (15.31) 243 (72.97) ?191 -
k the list of ingredients present in 94
115 (34.53) | 124 (37.23) (28.22)
e or suggestion before you buy your 152 (45.64) ?132 o1) 138 (41.44)
educational advice regarding your hair dye 30 70
d be beneficial for you 233 (69.96) 9.0 (21.02)
that all the available hair dye in the market are ?89 0 139 (41.74) 165 (49.54)
Is it'safe to use all available hair dye in all the age groups ?g 0) 240 (72.07) z; 1.92)
Are you aware of any hazardous chemicals/toxic ingredients 27
present in the hair dye 99(29.72) 207(62.16) (8.10)
Did you ever consult or received pharmacist advice while 94
buying your hair dye 91(27.32) 148 (44.44) (28.22)
10 Do you think you get enough information when you are 71(21.32) 145 (43.54) 117 35.13)
buying your product




Table 3. Association between frequency of hair dye use and socio-demographic characteristics

.. Frequency of hair dye use ( per year)
Characteristics Onc(fl: Y )|, 5_% til:nesy | >5 times P value
Gender
Female 142 68 18
Male 55 19 31 0.0001*
Age group (in years)
<20 12 6 8
21-40 108 51 20
41 -60 55 14 15
>61 22 16
Nationality
Non - Arabs 142 66 39
Arabs 55 21 10
Marital status
Married 76 40 30
Unmarried 105 41
Divorced 16 6
Education
School level 19 11
Graduate 76 32
Post graduate and 102 44 0.052
above
Occupation
Working 75
Not working 2
Student 88 0.042%
Home maker 12 0

*p value <0.05 is statistically significant; * chi

Table 4. Socio-demographic charac nency of hair dye use using binary logistic regression

analysis
Characteristics 95% confidence interval for P value
Odds ratio
Age (in years)
<40 0.650 — 5.588 0.240
>40 1.0 Reference --
Gender
0.068 0.024 -1.199 0.0001%
1.0 Reference --
0.242 0.098 — 0.602 0.002*
1.0 Reference
1.090 0.460 —2.580 0.845
1.0 Reference --
0.789 0.476 — 1.308 0.358
Graduate and above 1.0 Reference --
Occupation
Employed 1.737 1.058 —2.851 0.029*
Unemployed 1.0 Reference --

*p value <0.05 is statistically significant.



Natural
E Synthetic - Temporary

u Synthetic - Semi permanen
176
(52,85) m Synthetic - Perman

m Others

Figure 1. Different types of hair dyes used by the study particip? @

Fizzy hair %)
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Adverse effects

O
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Number (%)

2. ersefeffects reported by the study participants associated with hair dyes (n=52) [The adverse effect
centages alculated by dividing to the total adverse effects]
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m Look more beautiful ok younger

Figure 3. Motivation behind the use of hair dy
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Figure 4. Source of information about hair dyes



