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Abstract:

Background: Exposure to various toxic chemicals at work place can result in 
occupational dermatoses affecting skin, hair and nails.

Aim: To establish a causal link between discolored body hairs and occupation of the 
subjects and to postulate a probable mechanism for the alteration of hair color.

Materials & Methods: All adults with acquired discoloration of body hair on the 
exposed parts of the extremities were analysed. A detailed history of contact with 
chemicals at work site,history of similar discoloration in coworkers, a thorough 
clinical examination of skin, hair and nails and light microscopy of the hairs in the 
affected areas were done.

Results: 36 males and 10 females were studied. Majority were between 31-40 
years (39.1%) followed by 21-30 years (34.8%). 33 males and 4 females (37/46 ) 
were construction workers who had direct contact with cement. Reddish brown to 
yellow color of hairs were noticed on the forearms in 89.1%, legs in 39.1%, thighs 
in10.9%,upper arms in 4.3% and front of chest in 2.2%.Hair microscopy showed 
retension  of melanin pigment in the proximal part of hair with lightening of hair 
color towards the distal part. 

Conclusion: 80.4% of the subjects were cement workers suggesting the possible role 
for cement in causing change of hair color. The strong alkaline nature of cement could 
result in partial bleaching of hair to produce the reddish brown discoloration of hairs 
in the exposed parts.
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Introduction

Occupational dermatoses can affect skin, 
hair and nails. Cumulative insult with 
chemicals can result in  alteration in hair 
and nail color. Recently we have been 
observing reddish brown hairs especially 
over the exposed parts of upper limbs and 
lower limbs  in some  patients attending 
dermatology outpatient department. Hence 
decided to undertake a pilot study to find 
a possible cause for the discoloration of 
body hairs. There are  reports of greenish 
discoloration of hairs following contact 
with water contaminated with copper.1 

Other causes of discoloration of hairs  
include usage of cosmetic bleaching agents 
in women on the face and exposed parts, 
application of benzoyl peroxide, intake of 
drugs like antimalarials and exposure to 
sunlight.

Objective of our study was to establish 
a causal link between discolored body 
hairs and occupation of the subjects  and 
to postulate a probable mechanism for the 
alteration of hair color.
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Materials and Methods

Study design: Descriptive observational  study. All adults 
with acquired discoloration of body hair on the exposed 
parts of  the extremities  who attended the dermatology 
OPD and who consented for this study during a 6 month 
period were included. Children below 16 years of age, 
those with hereditary disorders, metabolic or nutritional 
disorders, those on systemic drugs which could alter hair 
color and those who have used cosmetic bleaching creams 
were excluded from the study.A detailed occupational 
history was taken from the studied subjects which included  
nature of work, whether working indoor or outdoor, type 
of dress worn  during work, nature of chemicals handled, 
duration of exposure and whether similar changes were 
observed in co-workers were enquired. Duration of change 
in hair color, any associated symptoms, any history of hair 
loss in the areas of involvement were enquired.

A detailed dermatological examination was done in all 
subjects. Change in hair color, texture any increased 
fragility of hairs or sparseness or thinning of hairs in the 
affected areas were recorded.Terminal and vellus hairs in 
the exposed and unexposed areas were examined in detail.
Any associated skin/nail changes were noted. A light 
microscopy of the affected hairs were compared with that 
of the unaffected hairs.

Results

46 subjects who met the inclusion and exclusion criteria 
were included in this study. Majority were males (78.3%).
Male to female ratio being 3.6: 1. Age, sex and  occupation 
of the studied subjects are given in Table 1 &2 . Majority 
of the subjects were construction workers with history of 
exposure to cement. Duration of exposure to cement varied 
from 6 months to 10 years in the studied subjects. 32 of the 
subjects did indoor as well as out door work, 5 did outdoor 
work alone and 9 were engaged only in  indoor work.  
Presence of similar change in hair color among co-workers 
were noticed by 19  workers engaged in the construction 
industry.

28 subjects (60.9%)  gave a history of contact dermatitis 
to cement. Others had attended the dermatology OPD 
for various skin diseases which included tineacruris in 6 
(13%), hand eczema with paronychia in 3 (6.5%),plantar 
psoriasis in 4 (8.7%), asteatotic eczema in 3 (6.5%) and 

lichen planus in 2 ( 4.3%).

Body areas exhibiting hair color change are recorded in 
Table 3. In 7 subjects (15.2%), change in hair color was 
limited to right forearm [Figure-1], both forearms in 
17(37%),while in 22 patients (47.8 %) hair color change 
was observed on upper limbs and lower limbs.[Figure  
2]. Sparseness of hairs along with discolored hairs in the 
affected areas were noticed by 8 (17.4%)[Figure 3].Hair 
color varied from reddish brown to yellow. There was 
no increased fragility of the discolored hairs. A light 
microscopy of the discolored hairs and normal hairs were 
done which showed normal thickness of the affected and 
normal hairs [Figure 4] and loss of melanin pigment in the 
distal portion with retention of melanin in the proximal 
portions of the hair and the hair root.[Figure 5].

Discussion

Hair color changes can result not only from alterations 
of melanin production but also from changes in the hair 
structure itself, altering its optical properties. A variety of 
genetic, metabolic, nutritional, and acquired disorders do 
result in alteration of hair color.2,3 If the underlying  cause 
gets corrected, hair color usually returns to normal. In 
our study,reddish brown or yellow colored hairs were  
observed mainly among constructon workers(80.4%) who 
had direct or indirect contact with cement. The difference 
in the shades noticed in different individuals like  yellow or  
reddish brown could be possibly due to  partial bleaching 
in some to near total  bleaching in others. As the change 
in color was observed even in persons who worked for 
as less as 6 months, it could be assumed that it need not 
be a cumulative insult that is responsible for the color 
change. Average composition of Regular Portland Cement 
consists of 64% calcium oxide, 21% silicon dioxide, 5.8% 
aluminium oxide,2.9% iron oxide and 1.4% alkali oxides. 
Calcium oxide together with alkali oxides combine with 
water to form corresponding hydroxides which are highly 
alkaline substances.4 It has been proved that melanin and 
keratin of the skin and hair could be  damaged by the action 
of strong alkalies.5

Although there are many studies on contact dermatitis in 
cement workers, deleterious effect of cement on human 
hair has not been well documented.6,7 Strong alkalis present 
in the cement may also combine with chlorine in the public 
water supply forming bleaching  agents. Observation of 
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similar changes in the hair color in those doing indoor work 
in the construction field further supports our hypothesis 
of bleaching effect of cement. Loss of body hair in areas 
exposed to cement were noticed in 8 /37(21%) of the 
subjects engaged in construction work suggesting damage 
to keratin of hair following contact with the alkaline 
substances. 

Bleaching of hair has also been documented due to 
prolonged sunexposure which might be the reason for hair 
discoloration in those engaged in outdoor work as observed 
in 3 fishermen in our study. The presence of similar 
changes in hair color in house maids further emphasizes 
the possible role of detergents which are strong alkaline 
substances. Prolonged  contact with highly alkaline soaps 
and detergents could  result in damage to keratin as well as 
melanin resulting in hair loss and color change.

Large population based studies are needed to assess the 
exact prevalence of hair discoloration in cement workers. 
Usage of protective devices like gloves and boots, which 
avoid direct contact could possibly reduce the deleterious 
effects of cement and other alkaline substances on skin and 
hair.

Acknowledgement: We acknowledge Smt Subi T for the 
helping with the laboratory work.  

Table 1. Age group and sex of the studied subjects

Age group Male 
n=36

Female 
n=10 Total n=46

Less than 20 years 1 0 1 (2.2 %)
21-30 years 12 4 16 (34.8%)
31-40 years 15 3 18 (39.1 %)
41-50 years 4 3 7 (15.2%)
>50years 4 0 4(8.7%)

Table 2. Occupation of the  studied subjects
Occupation Male Female Total

Mason/ Helper 26 4 30(65.2%)
Tile worker 7 0 7(15.2%)
Fisherman 3 0 3(6.5%)
Housemaid 0 6 6(13%)

Table 3. Sites showing change in hair color
Sites affected No. of subjects n=46

Forearms 41(89.1%)
Legs 18(39.1%)
Thighs 5(10.9%)
Upper arms 2(4.3%)
Chest 1(2.2%)

*More than one site were involved in 23 subjects

Figure 1  showing presence of reddish brown colour of 
hairs on the right forearm

Figure 2.showing reddish brown hairs over right 
forearm and right thigh

Figure 3. Yellowish discoloration and sparseness of 
forearm hairs

Figure 4.Disclored and Normal hair under light 
microscopy
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Figure 5 Discoloration of hair sparing the  proximal 
portions of the hair and hair root
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