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Abstract
Introduction: Hair coloring is used to enhance beauty. It consist of
two types, non permanent and permanent. Hair coloring could cause
hair damages and scalp problems. The aim of our study is to study
the relationship between type of hair coloring and hair damages and/
or scalp problems.

Method: It was an analytic study with cross-sectional method. This
study was done in Faculty of Medicine in University Sumatera Utara
(USU), Indonesia using total sampling technique.
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Results: Of 300 students from batch 2011-2013 who performed hair
coloring, 231 students (77,0%) experienced hair damages. The type
of hair damages mostly found were the combination of split ends
and hair loss in 96 students (41.5%). 193 students (64,3%) experienced scalp problems, the commonest being scaly scalp in 87 students
(45.1%). Relationship between type of hair coloring with hair damages
and scalp problems both were statistically significant (p=0,0001).
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Conclusion: It was concluded there is a significant relationship between hair coloring with hair damages and scalp problems.
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Introduction
In society today, especially in teenagers, hair coloring is one of the
important aspect of beauty enhancement other than straightening
(rebonding), curling and others. [1] One of the essential ingredients in
hair coloring is hydrogen peroxide (H2O2), which gives color to the hair.
The composition is different between the types of hair coloring. The
content of hydrogen peroxide in the hair coloring can cause damage
to the hair. [2]
© Under License of Creative Commons Attribution 3.0 License
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There are two types of hair coloring, non permanent and permanent. Non permanent hair coloring
lasts for less than 6 weeks. An example is temporary
hair coloring (temporary) and semi-permanent hair
coloring. Non-permanent hair coloring is often used
for special occasions, events, parties and Halloween.
[3] Permanent hair coloring lasts for more than 6
weeks. Permanent hair coloring contains a developer, or oxidizing agent, and the alkaline ammonia
agent. When a color that contain alkaline materials
is combined with the developer (usually hydrogen
peroxide). [4] Peroxide becomes alkaline and diffuses through the hair fiber, enters the cortex, where
the melanin is located. Coloring occurs when the
peroxide breaks down the melanin and replace it
with a new color. Ammonia opens the hair cuticle
so that the color pigment can penetrate deep into
the hair shaft. Permanent hair color cannot be washed away, but it may fade. [5]
In the study conducted by Al-Ghamdi in Saudi
Arabia (2011) [6], the type of hair coloring commonly used was permanent hair coloring; without
performing an allergy test before coloring. Hair coloring can cause side effects due to changes in the
structure of the hair; causing it to be dull, dry, brittle, suffer split ends, and eventually hair loss. Similarly, on the scalp, hair coloring can cause damage
resulting in scaly scalp, dry, itchy, and so on. [7]

Method
This was an analytical study with cross-sectional
sample of 300 female students at the Faculty of Medicine in USU, Indonesia who performed hair coloring. This study was conducted using total sampling.
Respondents qualified the criteria of inclusions such
as performance of hair coloring less than 6 months
and acceptance of informed consent and criteria
of exclusions such as who did straightening and or
curling within 6 months, who suffered from high
fever in 6 months, and who suffering from chronic diseases such as cancer, diabetes and systemic
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lupus erythematosus. Each respondent filled out a
questionnaire containing 16 questions relating to
the type of hair coloring, hair damages and scalp
problems due to hair coloring. Analysis of the research employed the chi-square test. [8] Statistical
significance was set of a prior at p<0.05.

Results
Table 1 shows about the relationship between types
of hair coloring with hair damages. Table 2 shows
about the relationship between types of hair coloring with scalp problems. Statistical analysis shows
a significant relationship between type of hair coloring with hair damages (p=0.0001) and scalp problems (p=0.0001). Table 3 shows about the types
of hair damages among students who perform hair
coloring with majority of split ends and hair loss
(41.5%). Table 4 shows about the types of scalp problems with majority of scaly scalp (45.1%) among
the students.
Table 1. R
 elationship between Type of Hair Coloring
with Hair damages.
Hair damages
Type of
Hair Coloring

Total

Negative

Positive

n

%

N

%

n

%

Non permanent

55

18.3

100

33.3

155

51.7

Permanent

14

4.7

131

43.7

145

48.3

Total

69

23.0

231

77.0

300 100.0

df: 1, p=0,0001.

Table 2. R
 elationship between Type of Hair Coloring
with Scalp problems.
Scalp problems
Type of
Hair Coloring

Total

Negative

Positive

n

%

N

%

n

%

Non permanent

83

27.7

72

24.0

155

51.7

Permanent

24

8.0

121

40.3

145

48.3

Total

107

35.7

193

64.3

300 100.0

df: 1, p=0,0001.
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Table 3. Type of Hair damages.
No

Type of Hair damages

Total

Percentage
(%)

1

Dull hair

2

0.9

2

Dull hair and dry hair

6

2.6

3

Dull hair and split ends

16

6.9

4

Dry hair and split ends

44

19.0

5

Brittle hair

2

0.9

6

Brittle hair and split ends

36

15.6

7

Split ends

8

3.5

8

Split ends and hair loss

96

41.5

9

Hair loss

21

9.1

Total

231

100.0

Total

Percentage
(%)

Table 4. Type of Scalp problems.
No

Type of Scalp problems

1

Itchiness

10

5.2

2

Itching and burning and scaly
scalp

17

8.8

3

Itching and scaly scalp

50

25.9

4

Itching and scaly scalp and
reddish

10

5.2

5

Itching and scaly scalp and
swelling

2

1.0

6

Itching and scaly scalp and
injuries

1

0.5

7

Scaly scalp

87

45.1

8

Scaly scalp and reddish

11

5.7

9

Scaly scalp and redness and
swelling

3

1.6

10

Scaly scalp and injuries

2

1.0

193

100.0

Total

Discussion
This study conducted at the Faculty of Medicine in
USU, Indonesia which found 300 respondents had
performed hair coloring from batch 2011 to 2013.
Hair plays an important role in human life as the
crown of pride of women and men. [9] Other than
hair coloring, hair styling such as hair straightening,
© Under License of Creative Commons Attribution 3.0 License
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curling and so on also have been performed by
youngsters to modify their appearance. [10] In the
previous study conducted by Aainaa & Jusuf (2013),
there was a significant relationship between hair
straightening and curling with hair damage. [11]
In this study, total of 155 respondents (51.7%) did
non permanent hair coloring and 145 respondents
(48.3%) did permanent hair coloring. The permanent hair coloring composed in alkaline solutions in
order to facilitate the penetration of chemicals pass
through the cuticle. [12]
Table 1 shows that 100 respondents who did non
permanent hair coloring and 131 respondents who
did permanent hair coloring had experienced hair
damages. From the results of statistical analysis with
chi-square test, the p = 0.0001 showed there is a
significant relationship (p <0.05) between the type
of hair coloring with hair damages. It shows the
type of hair coloring can cause side effects, because
the substance used in hair coloring damages the
cuticle layer that protects the hair. [13]
In table 2, we found 72 respondents who did
non permanent hair coloring and 121 respondents
who did permanent hair coloring experienced scalp
problems. From the results of statistical analysis with
chi-square test, the p = 0.0001 showed there is a
significant relationship (p <0.05) between the type
of hair coloring with scalp problems. It shows the
type of hair coloring can cause side effects, because the substance used in hair coloring can cause
problems such as allergic reactions and irritations
on the scalp. [14]
In table 3, 231 respondents (77.0%) experienced
hair damages. In this study, types of hair damages
mostly suffered by the respondents are the combinations of split ends and hair loss in 96 respondents
(41.5%). Chemicals such as ammonia, hydrogen peroxide, aniline contained in the hair coloring process
can cause damage to the hair as the hair dull, dry
hair, hair loss, split ends and brittle hair. [15]
In table 4, we found 193 respondents (64.3%) experienced scalp problems from 300 respondents. In
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this study, types of scalp problems mostly suffered
by respondents are scaly scalp in 87 respondents
(45.1%). Some cosmetics contain mild irritants that
caused the reaction occurs after repeated use or
long-term. [16]

Conclusions and Suggestions
The number of students who performed hair coloring and experienced hair damages were 77.0%
and scalp problems were 64.3%. Types of hair damages due to hair coloring were the combinations
of split ends and hair loss in 41.5%. Types of scalp
problems due to hair coloring were scaly scalp in
45.1%. There is a significant relationship between
hair coloring with hair damages and scalp problems.
However, further research needs to be done regarding to the relationship. The health worker should
explained about the side effects due to hair coloring
such as hair damages and scalp problems in order
to further increase the insight and knowledge of the
community. They also must consult with a dermatologist before perform hair coloring. Manufacturers
of hairstyling products should provide warning signs
to customers about the side effects that might result from the activity of hair coloring on the product
package.
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