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ABSTRACT: Introduction: Cosmetics are largely diffused substances topically applied to wash,
to perfume or to improve the look. The adverse reactions to cosmetics are generally not serious
and frequently related to skin alterations nevertheless the number of reported adverse
reactions is very low, probably because of under reporting. Method: To aim the study we
interviewed 500 volunteers and the questionnaire is collected about use of hair dye,
prevalence and characteristics of adverse cutaneous reactions and reporting of consequent
measures taken by the volunteers. Result: The response rate is 78%. Total 360 persons gave a
history compatible with hair dye dermatitis. Edematous skin reaction is seen in 65% and
allergic dermatitis is seen in 49% cases while 30% cases seen with both type of reactions.
Discussion: Our experience regarding the notification of adverse effects of cosmetics, although
limited to a restricted geographical area, suggests that for an efficient and reliable monitoring
system to be in place
c Copyright 2010 BioMedSciDirect Publications IJBMR -ISSN: 0976:6685. All rights reserved.

1. Introduction
A cosmetic is classically defined as any preparation that is
applied to the skin, eyes, mouth, hair or nails for the purpose of
cleansing, enhancing appearance, giving a pleasant smell or giving
protection. Unlike drugs, which are used to treat or prevent a
disease in the body, cosmetics are not thought to change or affect
the body's structure or functions. However, the distinction between
drugs and cosmetics is sometimes not clear. [1]. Cosmetics are
largely diffused substances topically applied to wash, to perfume or
to improve the look, nevertheless the number of reported adverse
reactions is very low, probably because of underreporting. This
could be due to self-diagnosis and self-medication that is common
in the presence of not severe reactions. In fact adverse reactions to
cosmetics are generally not serious and frequently related to skin
alterations [2]. Regulations for cosmetic products primarily
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address the safety of products that may be used by large
populations of healthy consumers. However, the efficacy and
safety of cosmetic products are not reviewed or approved by
national authorities before they are sold to the public. The
identification and analysis of adverse effects related to cosmetic
products is a non ending process. [1]
Cosmetovigilance refers to the post marketing surveillance of
any health related undesirable effects possibly due to the use of
cosmetic products. The purpose of Cosmetovigilance is to collect,
analyze and assess the adverse reactions occurring in consumers
to identify any potential health risks, thus guaranteeing a further
strengthened safety for consumers [3]. The regulations for
cosmetic products primarily address the safety of products that
may be used by large populations of healthy consumers. However,
the efficacy and safety of cosmetic products are not reviewed or
approved by national authorities before they are sold to the public.
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In ancient Egypt 4,000 years ago women used henna to color
their fingernails. The Egyptians also used other vegetable extracts
and metallic compounds to change their hair color. Today, in the
21st century people still color their skin and hair with henna [4].
Para-phenylenediamine (PPD) was first described in 1863 [5] and
by the end of the 19th century the oxidative hair dye process had
been invented. Since the 1960s the coloring of hair has been
performed not only by professionals at hairdressing salons, but also
as a popular home cosmetic procedure. [4] In 1939 Bonnevie
suggested resorcinol, PPD and aminophenol as part of a patch test
standard series for diagnosing allergic contact dermatitis in
patients sensitized by dyed furs, hair dyes, or through occupational
exposure.[6] PPD is still used for coloring of human hair and the
sales of hair dye products containing aromatic amines.
Allergic contact dermatitis is an inflammatory skin disease
caused by skin contact with low-molecular-weight sensitizing
substances in the environment. It is a type IV immunological
reaction.[7] PPD is not a sensitizer in itself as it has to be activated. A
transformation to the active p-quinonediimine derivative can
happen by air oxidation [8, 9]. Individuals may become sensitized
from a single skin exposure to a substance or from a series of
exposures over time. Once patient is sensitized, subsequent
exposure exceeding a certain threshold level will result in the
development of allergic contact dermatitis. The dermatitis may be
restricted to the site of allergen contact, or be widespread, and
systemic reactions may occur [8]. Limited information has been
published about hair dye habits in the general population. The
frequency of allergic contact dermatitis resulting from hair dye is
likely to be underestimated [10]. Paraphenylenediamine (PPD) is
commonly found allergen in hairdye. PPD and related hairdye
allergy can result in severe skin reactions presenting as an irritant
dermatitis and allergic dermatitis [11]. Irritant dermatitis affects
the scalp may commence with burning, soreness, tightness of scalp,
within a short time of contact with the irritant. The sign may vary
from slight erythematic to marked erythema and exudation [12,
13]. The allergic dermatitis symptoms vary like irritation of the
scalp or scalp margins with little visible changes. These may include
angioedema. [12, 13]
The clinical symptoms of hair dye allergy may be severe with
intense edema of the face, particularly of the eyes, and exudation of
the scalp. The erythema and swelling may extend down the neck,
onto the upper chest and arms and can even become generalized
[14]. Less dramatic symptoms are periodic swelling of the eyes
related to hair dyeing or acute eczema at the scalp margins, on the
ears, sometimes extending to the neck or face[6,14]. The clinical
picture from hair dyes is often more severe compared to dermatitis
elicited by other cosmetic products [15]. Hair loss has been
reported following severe scalp reactions [16, 17].
The aim of our study is to assess, through a questionnaire[3]
supplied to the hair dye users, the prevalence and characteristic of
adverse cosmetic events (ACEs) reported by interviewed and the
consequent measures adopted.
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2.Materials and Methods
Subjects: To this aim, the interview survey concerned the
health and morbidity of the Indians as part of a World Health
Organization (WHO) investigated and covered a representative
random sample of 500 people. The sample was drawn from the
patients attending medicine and Skin OPD in private consultancy
in Kolhapur in month of May & June 2011 and covered aged 18
years and above. We selected the Volunteers using Hair dye (those
willing to answer the questionnaires) including male and female of
age 18 years and above. Those not willing to answer the
questionnaires, having age less than 18 years were excluded from
study. We specially avoided the information on specification of
product to reveal bias. The questionnaires about use of hair dye,
prevalence and characteristics of adverse cosmetic events and
reporting of consequent measures taken by the volunteers were
used. The principal investigator and co-investigator developed
questions concerned the use of hair dye products in general and
about adverse skin reactions to hair dyes, because the questions
should fit into a design compatible with other researcher`s
questions. The hair dye questions were divided in two categories:
less severe symptoms and severe symptoms. Less severe
symptoms were defined as redness, scaling and itching of the face,
neck, ears or scalp after hair dyeing. Severe symptoms were based
on the symptoms that were compatible with a severe allergic
reaction. These were defined as edema of the face and/or forehead,
eyelids, scalp, and/or suppuration/ulceration of the scalp and/or
ears after hair dyeing.[18] Hair dyeing was described as coloring,
toning, streaks or bleaching that can be done at home or at a
hairdressing salon. The data were collected by personal interview
from the end of April to the beginning of June 2011. The technical
part of the data collection and the interviews were completed with
the help of under graduate and post graduate medical students.
The hair dye questions were a minor part of a general health
questionnaire study. The questionnaire letter, which was given to
the study as the letter did not mention hair dyes it is unlikely that
selection bias or information bias interfered with the hair dye
results. Inter-observer bias was not possible because one
volunteer interviewed once by one observer/ interviewer. As
none of the interviewers were involved in the project, it is assumed
that they had no preferences for the outcome of the answers. Our
study is the first peer-reviewed interview study on cutaneous
adverse effects of hair dye chemicals in the general population.
STATISTICS: The prevalence of cutaneous adverse effects and
prevalence of reporting was calculated by percentage. To calculate
the percentage of events and reporting the of cutaneous adverse
events was divided by the total number of volunteers. (n= 360)
[18]
3.Results
In our study the response rate is 78%. A total of 460 persons
responded to the the questionnaires. 360 persons: 216 women and
144 men gave a history compatible with allergic hair dye
dermatitis and on this background they were included in the study.
Total 150 had dyed their hair themselves (home-treatment) and
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170 had their hair dyed at a hairdressing salon or beauty parlor; 40
had done both. 72 persons reported that the skin symptoms
started less than 1 day after hair dye exposure and 135 developed
symptoms later than 1 day after, while remaining did not
remember. Self-reported symptoms and signs from medical
records related to hair dyes are given in Table I. The age of
individuals with symptoms had a range from 18-85 years. Since
some persons have both eczema symptoms and edema, there is an
overlap between the two groups (A and/or B). As shown in table II,
eczematous symptoms were redness, scaling, itching. Eleven of 17
persons (65%) with severe edematous symptoms reported that
the skin changes started less than 1 day after hair dye exposure and
4 developed symptoms at a later time and 2 did not answer. Among
the 17 persons with severe reactions, 6 (35%) had had their hair
dyed at a hairdressing salon and 9 (53%) were home-dyed. Of the
home-dyed, 5 were able to name the producer (all international
companies) and the specific color, 2 named the dye only, and 2 did
not answer the question. In 2003 the Norwegian consumer
research institute found that 89% of women and 30% of men had
colored or bleached their hair at some point in their life (100). The
sex and age distribution among the responders was equal but
female responders in the age group 45-66 being over represented.
In our study, 4.9% of those dyeing their hair reported redness,
scaling and itching of the face, neck, ears or scalp after hair dyeing.
It is possible that some of these reactions were causing irritation.
The question regarding ulceration and edematous reactions was
inspired by the consumer complaints where these terms were
used by the consumers themselves to describe the hair dye
reaction. Notwithstanding that ulcerations and edema can be
present both in allergic and irritant reactions. Reporting about
adverse reactions as always is unsatisfactory (Table III). With mild
symptoms 37 people visited to general practitioners, only 17
people visited dermatologist. Only 6 casualties reported and only 1
reported to ophthalmologist.
Table I: Charecterstics of adverse reactions
Symptom/sign

Number of persons

Itching

49

Redness

45

Scaling

21

Body rash

29

Oozing

02

Sore eyes

12

Swelling( Edema)

15

Suppuration

03

Ulceration

02

Headache

79

Pigmentation

103

Table II. Prevalance of adverse reactions after hair dyeing
Symptoms

Men (%)

Women (%)

A. Eczematous

30

35

B. Edematous

22

27

Both (A & B)

12

18

Table III. Visits to the health care service due to adverse reaction
to hair dye
Health service contacted

Visits to health service

General practitioner

37

Dermatologist

17

Duty doctor

9

Casualty

6

Admissions to hospital

5

Ophthalmologist

1

Total

75

4.Discussion
In the present study, 66% of women and 34% of men had ever
colored their hair (range 1-80 years). In 1994 Berne [15] (71)
interviewed 1077 students (mean age 21 years) at a health and
care science college about their use and observed side effects of
cosmetics during the last five years. 54% of the female students
and 10% of the male students had ever dyed their hair. Those who
had dyed their hair at home were able to give both producer and
brand name of the causative product. This indicates that they had
understood the questions and made it possible to check if it was a
permanent or a temporary dye that had caused the reaction. The
higher mean age in our study population and changes in fashion in
the ten years separating the two studies might explain the
differences between Berne's study and the present study. In 2003,
the same year as our study ran, the Norwegian consumer research
institute found that 89% of women and 30% of men (N=1126) had
colored or bleached their hair at some point in their life [19] (Berg
L.et. al. 2004). Our data showed that the mean age of dyeing the
hair for the first time was 24 years and other studies have shown
that both adults and children are exposed to the same products.
[20] containing same allergens. [21] The sex and age distribution
among the responders was equal except for female responders in
the age group 40-55 being overrepresented. Our study is the first
peer-reviewed interview study on cutaneous adverse effects of
hair dye chemicals in the general population. Of those who had
ever dyed their hair, not a single person reported adverse
reactions. The Norwegian consumer study among 1126 persons
showed that 10% of those who used hair dye reported adverse
effects defined as: discomfort, affliction or damage [19] (Berg L. et
al 2004). The Norwegian figures are higher than ours; this could be
due to a broader definition of adverse reaction and a selection bias
in their study. In our study, 6.5% of those dyeing their hair given
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information suggestive of redness, scaling and itching of the face,
neck, ears or scalp after hair dyeing. It is possible that some of these
reactions were causing irritation and only 1.5 % volunteers
reported about edematous, ulcerative & suppuration reactions. It
is known from other studies that even people with severe adverse
reactions to cosmetics do not contact the health care services. [22]
In this study, only 4% of those with a severe hair dye reaction
consulted a doctor and only a minority of those will be referred to a
dermatologist and eventually patch tested. In our study only those
who answered that they ever have dyed their hair were asked if
they had been patch tested by a dermatologist. It would have been
valuable to know the total number who had been patch tested and
the outcome. If dermatological patients only had been
investigated, these estimates could not have been given. PPD is
commonly added to temporary tattoos to give deeper and faster
black dye and as an important risk factor for developing hair dye
dermatitis. [23,24,25] In our study 0.5 % persons tested for hair
dye allergy by their dermatologist. In our study 45% persons
stopped using hair dye after reaction & 23 % persons stopped
using hair dye due reaction after subsequent application. In our
study, 3% persons found decrease in severity after subsequent
administration. The identification and analysis of adverse effects
related to cosmetic products is a process that is currently still, to a
large extent, industry driven. It is the responsibility of
manufacturers to determine that products and ingredients are safe
before they are marketed, and then to collect reports of adverse
reactions. However, although the manufacturers do their best to
monitor the safety profile of their products, we should consider
that there is always a potential inherent conflict of interest. In
conclusion, this survey shows that cosmetovigilance is differently
handled in the European countries, although in some countries
attempts are underway to set up a formal system. Moreover, the
general impression is that a European cosmetovigilance system
would be really appreciated by many countries. Our experience
regarding the notification of adverse effects of cosmetics, although
limited to a restricted geographical area, suggests that for an
efficient and reliable monitoring system to be in place, which
includes all the necessary measures to protect public health, an
education and training programmes for all stakeholders (health
professionals, consumers and appropriate authorities) is required.
5.Conclusion
Our experience regarding the notification of adverse effects of
cosmetics, although limited to a restricted geographical area,
suggests that for an efficient and reliable monitoring system to be
in place. The basic knowledge about cosmetovigilance and the
information obtained from reports about adverse drug reactions
promote drug safety on a local and national level. These reports are
entered into the national adverse drug reaction database and
analyzed by expert reviewers justifying the whole
cosmetovigilance system.
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