Brief Report

Face and Neck Pigmentary Alterations in Hair Dye Users:

A Cross-sectional Study from South India

Abstract

Background: Hair dyes are commonly used for the concealment of grey hair in India.
The pigmentary alterations produced by hair dyes on the face and neck have not received
sufficient attention. Aims: To study the pigmentary alterations on the face and neck in hair dye
users, and identify possible risk factors associated with the face and neck hyperpigmentation.
Methods: A hospital-based descriptive cross-sectional study was done on consecutive hair dye
users. A detailed history was taken, and a clinical examination was done to record the pigmentary
alterations. The patterns, areas affected, the intensity of hyperpigmentation, percentage of the area
involved and risk factors were noted. Results: One hundred and twenty patients were included in the
study. Around 118 (98.3%) patients had hyperpigmentation over face and/or neck: 16 (13.3%) barely
perceivable, 40 (33.3%) mild, 44 (36.7%) moderate, and 18 (15%) severe pigmentation. The lateral
forehead (106, 88.3%), the helix of the ear (106, 88.3%), central forehead (97, 80.8%), and zygomatic
area (92, 76.7%) were the most frequently affected areas in our study. Fourteen patients (11.7%)
had depigmented macules on the scalp and/or lips. Conclusion: Pigmentary alterations, particularly
hyperpigmentation over the upper face and ears are common with the use of hair dyes. The skin type
may play a role in the intensity of hyperpigmentation.
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Introduction

The face and neck are commonly affected
in several diverse acquired pigmentary
disorders such as melasma, photoallergic
and phototoxic drug reactions, lichen
planus pigmentosus, pigmented
contact  dermatitis, post-inflammatory
hyperpigmentation, ashy  dermatosis,
erthromelanosis  follicularis  faciei et
colli, erythrose peribuccale of Brocq,
ephelides, = maturational  dyschromia,
acanthosis nigricans, and exogenous
ochronosis."¥ Hair dyes have been
implicated in some reports of facial
pigmented contact dermatitis, lichen
planus pigmentosus, acquired dermal
macular hyperpigmentation, and
depigmentation.B”’  However, there is
a paucity of studies on the pigmentary
alterations on the face and neck in hair
dye users. Hence our objective was to
study the pigmentary alterations on the
face and neck in hair dye users and
identify possible risk factors associated
with the face and neck hyperpigmentation.
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Methods
Setting

A hospital-based descriptive cross-sectional
study was done in the department of
dermatology of a tertiary care institute
located in south India. The study was done
for a period of 1 year from November 2017
to October 2018.

Study participants

Consecutive consenting semi-permanent/
permanent hair dye users of both genders,
and above 18 years of age, attending the
dermatology outpatient department were
included in the study. Patients with other
congenital or acquired causes of face and
neck pigmentary alterations, including the
use of cosmetics, fairness creams, leave on
shampoos, hair oils other than coconut oil,
herbal agents such as turmeric and topical
or systemic drugs, or systemic conditions
known to be associated with pigmentary
alterations were excluded from the study.
Patients with depigmentation were included
only if the depigmentation started after
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the use of hair dyes, without any history of preexisting
dermatoses, and if the onset of depigmentation was at or
near the site where hair dyes were used. Pregnant and
lactating women and irregular hair dye users (frequency of
use less than once in 6 months) were also excluded from
the study.

Study procedure

Institutional ethics committee permission was obtained
and patients who met the selection criteria were
included. A detailed history was taken and clinical
examination is done. Data collected included age,
gender, Fitzpatrick skin type, and characteristics of hair
dye use (frequency of use, duration, color preference,
method of application, duration of application, type of
hair dye, hair dye brand used, listed hair dye ingredients,
total number of dyes used, and associated symptoms).l®!
Pigmentary alterations, including hyperpigmentation and
depigmentation, were noted. The pattern, areas affected,
the intensity of hyperpigmentation (graded subjectively
as 0-absence of pigmentation, 1-barely perceivable
pigmentation, 2-mild, 3-moderate, 4-severe) and the
percentage of the area involved was noted. The distribution
of hyperpigmentation was subdivided based on the
cosmetic units and subunits of the face.”) Pigmentation
over the transverse nasal crease, nasolabial fold, mental
crease, retro-auricular crease, hairline, and neck was also
noted. Patients with hyperpigmentation who consented for
patch testing were patch tested with paraphenylene diamine
and the Indian Cosmetic and Fragrance series. The results
were read at 48 and 96 h, according to the International
Contact Dermatitis Research Group guidelines.!'”

Statistical analysis

Data were entered in Microsoft Office Excel and SPSS
statistical package version 24.0 (IBM Corp, Armonk,
NY, USA) was used for data analysis. The proportion
of patients with hyperpigmentation following hair dye
use and its severity was calculated and reported with
its 95% confidence interval (CI). Unadjusted prevalence
ratios (PRs) and their 95% CI were calculated to establish
the strength of their association with the risk factor. Those
variables with a P value of < 0.10 in the bivariate analysis
were included in the multivariate binary regression analysis
to calculate adjusted prevalence ratios. The level of
significance was set at 5%.

Results

One hundred and twenty patients were included in the
study. There were 83 (69.2%) males and 37 (30.8%)
females (male:female = 2.2:1). The mean age of the study
population was 47 (10 SD) years. Twenty-one (17.5%)
patients had Fitzpatrick skin type IV and 99 patients have
Fitzpatrick skin type V. The characteristics of hair dye use
are listed in Table 1. The duration of hair dye use among the

Table 1: Characteristics of hair dye use

Characteristics of hair dye use Number of
patients, (%) n=120
Duration of hair dye <1 year 18 (15)
use 1-5 years 42 (35)
>5 years 60 (50)
Frequency of hair dye =~ <=once in 30 days 96 (80)
application >once in 30 days 24 (20)
Number of hair dyes 1 88 (73.3)
used 2 25 (20.8)
3 7(5.83)
Colour preference Black 119 (99.1)
Brown 1(0.83)
Symptoms Symptoms present 30 (25)
Asymptomatic 90 (75)

study participants ranged from 7 months to 20 years. The
median duration of hair dye use among the participants was
5.5 years with an IQR of 2 to 7 years. Twenty-six (21.7%)
patients used hair dye over both scalp and mustache, and
one patient used hair dye over both scalp and beard (0.8%).
Thirty (25%) patients reported symptoms such as pruritus,
burning sensation, headache, and/or dizziness on hair dye
applications. The brands used by the patients were Banjaras
black henna, Godrej expert rich créme, Garnier color
naturals, Loreal Inoa, VIP hair color shampoo, Black rose
hair color shampoo, Supervasmol 33 kesh kala, Indica, and
one unlabeled hair dye. Six patients gave a history of the
use of V care herbal hair dye (only botanical agents listed as
ingredients), in addition to the regular hair dyes. Labels that
were incomplete or were potentially misleading to consumers
(e.g., Black henna- Figure 1 and Ayurprash - Figure 2) were
also noted.

One hundred and ecighteen (98.3%) patients had
hyperpigmentation over face and/or neck [Figure 3a-e]:
16 (13.3%) barely perceivable 40 (33.3%) mild, 44 (36.7%)
moderate, and 18 (15%) severe pigmentation. The
distribution of hyperpigmentation is given in Table 2.
Among the 118 patients, 78 (66.1%) had blotchy, 39 (33.1%)
diffuse, and one (0.8%) patient had both diffuse and reticular
pigmentation. Fifty-four (45.8%) of these patients had
pigmentation affecting more than 30% of the face and neck.

The association between the intensity of pigmentation
and possible risk factors is given in Table 3. Bivariate
analysis revealed male gender (P = 0.03) and Fitzpatrick
skin type V (P = 0.009) as risk factors for moderate/severe
pigmentation. After adjustment of 95% CI, multivariate
analysis revealed Fitzpatrick skin type V (0.01) as a risk
factor for moderate/severe pigmentation. Among the hair
dye brands, eight of the eleven (72.7%) patients who used
Supervasmol 33 kesh kala had hyperpigmentation over
more than 30% of face and neck (P = 0.05). We encountered
negative patch test reactions in a limited number of sixteen
patients that we patch tested with paraphenylene diamine
and the Indian Cosmetic and Fragrance Series.
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Banjaras

touch ofnnture

BLACK HENNA

Aloe Vera + Henna

HEALTHY NATURAL BLACK

REY COVERAGE
NO AMMONIA

Figure 1: Misleading label (black henna) which contained paraphenylene
diamine with henna

Fourteen patients (11.7%) reported depigmentation after the
use of hair dyes. Ten male patients who dyed both their
hair and mustache had depigmentation of the lower lips.
Two female patients had depigmented macules on the scalp,
upper, and lower lips [Figure 4a and b], and one female
patient had depigmented macules along the retro-auricular
crease. Depigmented macules restricted to the scalp were
seen in one male patient.

Discussion

Indian  dermatologists  observe  hair  dye-induced
pigmentation on a day-to-day basis, the diagnosis is
primarily based on a temporal onset and exclusion of
other causes. The mechanisms are unclear, and there
are several factors that hamper the identification of the
etiological agents [Table 4]. Hyperpigmentation of varying
intensities, patterns, and distribution was seen among
the hair dye users in our study. In a Korean study, Han
et al. reported hyperpigmentation in 3.8% of 105 patients
with hair dye allergies.'" In an Indian study, Patel et al.
reported pigmentation in 10% of 263 hair dye users in
India.'"” However, further details of the pigmentation
were not described. Woo et al. reported pigmented contact
dermatitis with diffuse pigmentation over face and neck
in 11 patients following the use of henna hair dyes. The

KESH KALA

: .. A
Figure 2: The “ayurprash” label (the dye contains chemicals such as
paraphenylene diamine) may potentially mislead the consumers

| T e

lateral face including the forehead, temple, and neck near
hairline were the most frequently affected areas in their
study. The lateral forehead (106, 88.3%), the helix of
the ear (106, 88.3%), central forehead (97, 80.8%) and
zygomatic area (92,7 6.7%) were the most frequently
affected areas in our study. The varying anatomy of the
cosmetic units and distance from the scalp may play a role
in the susceptibility to pigmentation.

Skin color was a risk factor for the intensity of
pigmentation on multivariate analysis. Post-inflammatory
hyperpigmentation, including the distinct morphological
types such as pigmented contact dermatitis and lichen
planus pigmentosus, is more common in darker skin
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Figure 3: (a-e) Face and ear hyperpigmentation in hair dye users

types.['¥] This may also play a role in the underreporting
of pigmentation despite the global use of hair dyes.
Paraphenylenediamine is more common and is present in
higher concentrations in non-European dyes compared
to European dyes. Paraphenylene diamine, after mixing
in oxidative conditions, should not exceed 2% and
toluene-2,5- diamine should not exceed 4%.I'" Higher
concentrations of paraphenylene diamine in the poorly
regulated dyes may also play a role in the higher proportion
of pigmentary alterations. Some of our patients used
unlabelled and incomplete labeled hair dyes. In addition,
brands that contained paraphenylene diamine had labels
such as “black henna” and “ayurprash” that can potentially
mislead or confuse consumers about the safety of the
product. Most patients (72.7%) who used Supervasmol 33
kesh kala had pigmentation affecting more than 30% of the
face and neck (P = 0.05). The actual content of the hair
dyes in the Indian market and the potential of individual
chemicals in pigmentation needs to be explored.

Hair dyes have been implicated in pigmented contact
dermatitis and lichen planus pigmentosus®™'®! Bishnoi
et al. reported contact sensitization to hair dyes as
an etiological factor in one-third of the patients with
acquired dermal macular hyperpigmentation. Oral or
cutaneous lichen planus was significantly higher in the
patients without positive patch test results.l However,
associated classical papular cutancous or oral lichen
planus was not seen in any patient in our study. We
could patch test only a limited number of patients in our
study. However, facial pigmentation may occur even
in the absence of positive patch test reactions.’! This
suggests that mechanisms other than contact sensitization
may be involved. Histopathological characteristics of
hair dye induced pigmentation are still not clear. The
histopathological features of lichen planus pigmentosus
and pigmented contact dermatitis overlap and a skin
biopsy is not of definite diagnostic value in differentiating
the two conditions.”! Maturational hyperpigmentation,

" Q" A

Figure 4: (a) A patient with depigmented macules on the scalp;
(b) Depigmented macules on the lips in the same patient

Table 2: Distribution of hyperpigmentation on face and
neck of the study participants
Frequency, (%) n=120

Area of involvement

Forehead la: central 97 (80.8)
1b: lateral 106 (88.3)
1c: brow 8(6.7)
Nose 2a: dorsum 26 (21.7)
2b: lateral wall 30 (25)
2c: ala 26 (21.7)
2d: tip 2(1.7)
2e: columella 6 (5)
Eyelid 3a: superior 82 (68.3)
3b: inferior 80 (66.7)
3c: lateral canthus 29 (24.2)
3d: medial canthus 43 (35.8)
Cheek 4a: infraorbital 41 (34.2)
4b: zygomatic 92 (76.7)
4c: buccal 36 (30)
4d: 49 (40.8)
parotid-massetric
Upper lip Sa: philtrum 23 (19.2)
Sb: lateral 23 (19.2)
5c: vermillion 38 (31.7)
Lower lip 6a: central 23 (19.2)
6b: vermillion 39 (32.5)
Chin 7 79 (65.8)
Ear 8a: helix 106 (88.3)
8b: antihelix 62 (51.7)
8c: concha 11 (9.2)
8d: earlobe 52 (43.3)
8e: retroauricular 58 (48.3)
Nasal crease 46 (38.3)
Nasolabial fold 25 (20.8)
Mental crease 21 (17.5)
Hair line 58 (48.3)
Retroauricular crease 19 (15.8)
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Table 3: Association between intensity of pigmentation and age, gender, skin type, patterns of use, and the presence of
symptoms

Characteristics Number of Moderate/severe Unadjusted P (bivariate  Adjusted P (multivariate
patients (%)  pigmentation PR (95%CI) analysis) PR (95% CI) analysis)
n=120 (%) n=62

Age in years <40 25 (20.8) 12 (48) 1 (Reference) NA NA
>40 95 (79.2) 50 (52.6) 1.1 (0.7-1.7) 0.69

Gender Male 83 (69.2) 49 (59) 1.7 (1.0-2.7) 0.03* 1.5 (0.96-2.3) 0.07
Female 37 (30.8) 13 (35.1) 1 (Reference) 1 (Reference)

Skin type Type IV 21(17.5) 3(14.3) 1 (Reference) 1 (Reference)
Type V 99 (82.5) 59 (59.6) 4.2 (1.4-12.0) 0.009* 3.8(1.3-11.0) 0.01%*

Duration of <1 year 18 (15) 10 (55.6) 1 (Reference)

hair dye use  1-5 years 42 (35) 17 (40.5) 0.7 (0.4-1.3) 0.26 NA NA
<5 years 60 (50) 35(58.3) 1.0 (0.6-1.7) 0.83

Frequency of <=once in 30 days 96 (80) 53 (55.2) 1.5(0.8-2.5) 0.10 1.4 (0.9-2.3) 0.15

use >once in 30 days 24 (20) 9(37.2) 1 (Reference) 1 (Reference)

Duration <10 minutes 18 (15) 7 (38.9) 1 (Reference)

of each 11-60 minutes 97 (80.8) 52 (53.6) 1.4 (0.7-2.5) 0.30 NA NA

application  >60 minutes 5(4.2) 3 (60) 1.5 (0.6-3.8) 0.35

Symptoms Symptoms present 30 (25) 14 (46.7) 1 (Reference) NA NA
Asymptomatic 90 (75) 48 (53.3) 1.1 (0.7-1.7) 0.54

PR=Prevalence Ratio, CI=Confidence Interval, NA=Not applicable, *Statistically significant (P<0.05)

Table 4: Challenges in identifying the incriminating
agent of hair dye induced pigmentation

1. Availability of unlabeled hair dyes/incompletely labelled hair
dyes/hair dyes with misleading labels in the Indian market.
2. Concentration of individual ingredients are not mentioned.
3. The ingredients listed may differ from the actual ingredients due
to poor regulation.
4. The composition of commercially marketed hair dyes change at
frequent intervals.
5. Limited toxicological data on pigmentary changes produced by
hair dye ingredients.

which also predominantly affects the cheeks, is a close
differential for hair dye-induced pigmentation. The exact
etiology of maturational hyperpigmentation is not clear.
Factors such as obesity and allergies have been implicated
in its etiology." Although obese patients, patients with
acanthosis nigricans or a history of atopy were excluded
from our study; a contributory role of hair dyes in
maturational hyperpigmentation of nonobese patients’
needs to be explored.

Some patients (11.7%) in our study developed
depigmentation over the scalp and/or lips. Permanent
hair dyes contain potent contact allergens and toxic
phenols that are similar to chemical inducers of vitiligo.
Wu et al., in a large cohort of women, demonstrated
an association of vitiligo with the use of permanent
hair dyes.l'”? Ghosh et al. attributed 27.4% of 864 cases
of chemical leukoderma to hair dyes." However,
depigmentation produced by chemicals cannot be
clinically or histopathologically differentiated from
vitiligo and hence the term “chemical-induced vitiligo”

764

has been used to describe depigmentation secondary to
chemical exposure.l”!

Patients continued to use hair dyes despite the development
of pigmentation. Black (99.1%) was the preferred hair
color. Lack of awareness about the pigmentary alterations
or the social pressures to conceal grey hair may have led to
the continued use of hair dyes.

Limitations

Patch testing of all patients, photo-patch testing, dermatoscopy,
and histopathological examination were not done in our
study. We used subjective scores for grading the degree of
pigmentation instead of colorimeters or spectrophotometers.
The role of other contributory factors for pigmentation, such
as sunlight, sweat and pollution, could not be explored.

Conclusion

Pigmentary alterations, particularly hyperpigmentation over the
upper face and ears, are common in hair dye users. The lateral
forehead, the helix of the ear, central forehead and ear helix
are the most commonly affected areas. The skin type may play
a role in the intensity of hyperpigmentation. The contents of
the hair dyes available in the Indian market are often unclear
due to inadequate labeling. The etiological ingredients and the
possible mechanisms of hyperpigmentation and depigmentation
need to be explored in further studies. Strict regulation of the
contents and labeling of hair dyes is needed.
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other clinical information to be reported in the journal. The
patients understand that their names and initials will not
be published and due efforts will be made to conceal their
identity, but anonymity cannot be guaranteed.
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