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Abstract ___________________________________________________________________________________________________ 

Introduction. Despite previous studies yielding inconsistent results, the etiology of breast 
cancer has intermittently garnered interest regarding hair colorants. Numerous hair dye 
formulations contain traces of prohibited aromatic amines, and elevated amounts of DNA 
damage products from these amines werenoticed in the breast cancer cells of users of 
hair color. 
Purpose. To assess the association between the use of hair colors and chemical 
straighteners and the risk of breast cancer, as well as to determine if the application of hair 
dyes contributes to an elevated risk of breast cancer.
Materials and methods. We assessed the association between the usage of hair dyes 
and chemical straighteners and the risk of breast cancer. The study was a retrospective 
case-control analysis utilizing a self-administered questionnaire from 125 breast cancer 
patients, aged 45–65 years, who had been diagnosed with breast cancer, alongside  
125 healthy age-matched females. 
Results. Patients with breast cancer had a statistically significant higher utilization 
of permanent and semi-permanent hair dyes in comparison to the control group.  
No statistically significant difference was seen between the two groups about the use of 
temporary hair dyes and hair straighteners.
Conclusions. The present investigation shown a notable association between the 
utilization of permanent and semi-permanent hair dyes and a heightened occurrence of 
breast cancer development. Future research on a bigger scale is advised to assess the 
precise effect of hair dye usage in the development of breast cancer.
Keywords: hair dyes, breast cancer, aminobiphenyl, phenylenediamine, carcinogen 
formaldehyde
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Резюме ___________________________________________________________________________________________________ 

Введение. Несмотря на то что предыдущие исследования дали противоречивые 
результаты, этиология рака молочной железы периодически вызывает интерес в от-
ношении красителей для волос. Многие составы красок для волос содержат следы 
запрещенных ароматических аминов, и повышенное количество продуктов повреж-
дения ДНК этими аминами было обнаружено в клетках рака молочной железы поль-
зователей красок для волос. 
Цель. Оценить связь между использованием красок для волос и химических выпря-
мителей и риском развития рака молочной железы, а также определить, способству-
ет ли применение красок для волос повышенному риску развития рака молочной 
железы.
Материалы и методы. Мы оценили связь между использованием красок для волос 
и химических выпрямителей и риском развития рака молочной железы. Исследова-
ние представляло собой ретроспективный анализ типа «случай-контроль» с исполь-
зованием самостоятельно заполненной анкеты 125 пациенток в возрасте 45–65 лет, 
у которых был диагностирован рак молочной железы, а также 125 здоровых женщин 
соответствующего возраста. 
Результаты. Пациентки с раком молочной железы статистически значимо чаще ис-
пользовали перманентные и полуперманентные краски для волос по сравнению с 
контрольной группой. Статистически значимой разницы между двумя группами в 
использовании временных красок для волос и выпрямителей для волос не наблю-
далось. 
Выводы. Настоящее исследование показало заметную связь между использовани-
ем перманентных и полуперманентных красок для волос и повышенной частотой 
развития рака молочной железы. Рекомендуется проведение более масштабных ис-
следований для оценки точного влияния использования краски для волос на раз-
витие рака молочной железы.
Ключевые слова: краски для волос, рак молочной железы, аминобифенил, фени-
лендиамин, канцероген формальдегид
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	� INTRODUCTION
Breast cancer is considered one of the most common cancers worldwide. It is the 

second most common cancer after skin cancer and the most common cancer in females 
[1]. Several factors were studied to understand the cases behind increased breast cancer 
incidence. Of these factors came the use of chemical cosmetics that contain potential 
carcinogens [2].

Hair dyesare a commercial product that are used by a variety of population groups 
specifically women [3]. The cosmetic use of hair dyes increased tremendously in the past 
decades due to increased concerns about general appearance especially in females [4].

Most hair dyes contain aromatic amines such as para-2,4-diaminoanisole sulfate and 
phenylenediamine, a well-known potent skin sensitizer, as primary intermediates. These 
amines are mixed with oxidizing agents such as hydrogen peroxide and the oxidized 
products affect hair coloration [5].

Other aromatic amines asaminobiphenyl was reported to affect breast tissue and 
patients with breast cancer were revealed to exhibit multiplied levels of this amine in their 
tissue biopsy samples [6]. In addition, the carcinogen formaldehyde is also added to hair 
dyes to straighten or relax hair [7].

In the current study we aimed to evaluate the relation between different types of hair 
dyes and chemical straightener use and risk of breast cancer. This was aimed to determine 
whether the use of hair dyes is associated with increased risk for breast cancer or not.

	� МATERIALS AND METHODS
This retrospective case control population-based studywas conducted among female 

diagnosed with breast cancer. Patients who were diagnosed with breast cancer between 
1st January 2022 and 31st December 2024 were enrolled. Patients were recruited from 
multiple poly clinics, private and general hospitals in Baghdad and Mosul cities, Iraq. In 
total 125 breast cancer patients were included in addition to 125 healthy age-matched 
female subjects as a control group.

All participants were informed about the aim of the study and assured about the 
confidentiality of their data.

A self-administered questionnaire was distributed to all participants. Items in this 
questionnaire included: 
	− Personal history: name, age, marital status, occupation, education, smoking status, 

parity.
	− Menstrual history: age at menarche, age of menopause (if present), history of oral 

contraceptive pills (OCP) use.
	− Oncologic history: time of breast cancer diagnosis (in breast cancer group), family 

history of breast cancer.
	− History of hair dye use: this included dye type (permanent: a dye that does not wash 

off, semi-permanent: a dye that went off only after several washes, temporary: a dye 
that went off at first or few washes), use of hair straightener. Frequency of hair dye use: 
use of hair dyes in the last 12 months before cancer diagnosis or beyond that.
In addition, height and weight were measured and recorded for all participants and 

body mass index (BMI) was calculated.
All data were compiled and analyzed utilizing SPSS version 25. Categorical data were 

provided as numbers and percentages and analyzed using the chi-square test, whereas 
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continuous data were presented as means and standard deviations and analyzed using 
the Student’s t-test. P value deemed significant if less than 0.05.

	� RESULTS
The current study included 125 breast cancer patients and 125 control subjects. There 

was no statistically significant difference between the two groups regarding age, marital 
status, occupation, education, smoking or parity (Table 1).

As regards menstrual history and oncologic history, there was no statistically significant 
difference between the two groups regarding age of menarche, OCP use, BMI or family 
history of breast cancer (Table 2).

Breast cancer patients showed statistically significant use of permanent hair dyes and 
semi-permanent hair dye compared to control group. There was no statistically significant 
difference between the two groups regarding use of temporary hair dyes and hair 
straightener (Table 3).

Table 1
Personal history of cancer patients and control groups

Variable Cases,
No=125

Controls,
No=125 P value

Age Mean±SD 51.8±6.4 50.5±5.9 0.791

Marital status
Married 100 (80%) 97 (77.6%)

0.627
Single* 25 (20%) 28 (22.4%)

Occupation 
Employee 59 (47.2%) 55 (44%)

0.611
Housewife 66 (52.8%) 70 (56%)

Education 
Illiterate 45 (36%) 41 (32.8%)

0.666Primary 47 (37.6%) 54 (43.2%)
Secondary and high 33 (26.4%) 30 (24%)

Smoking 
Non-smoker 109 (87.2%) 112 (89.6%)

0.554
Smoker 16 (12.8%) 13 (10.4%)

Parity 
Nulliparous 28 (22.4%) 32 (25.6%)

0.5661–2 children 49 (39.2%) 41 (32.8%)
3 children or more 48 (38.4%) 52 (41.6%)

Table 2
Menstrual history of cancer patients and control groups and оncologic history of cancer patients

Variable Cases,
No=125 

Controls,
No=125 P value

Age of menarche Mean±SD 10.94±1.2 10.91±1.2 0.880

OCP use
Yes 89 (71.2%) 82 (65.6%)

0.341
No 36 (28.8%) 43 (34.4%)

BMI
Average 52 (41.6%) 56 (44.8%)

0.521Overweight 35 (28%) 39 (31.2%)
Obesity 38 (30.4%) 30 (24%)

Family history of 
breast cancer

Present 16 (12.8%) 8(6.4%)
0.086

Absent 109 (87.2%) 117(93.6%)
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Table 3
History of hair dyes use in cancer patients and control groups

Variable Cases, 
No=125 

Controls,
No=125 P value

Permanent hair 
dye

No use 45 (36%) 75 (60%)
0.001*Used in last 12 months 36 (28.8%) 23 (18.4%)

Used before last 12 months 44 (35.2%) 27 (21.6%)

Semi-
permanent hair 
dye

No use 43 (34.4%) 65 (52%)
0.017*Used in last 12 months 46 (36.8%) 36 (28.8%)

Used before last 12 months 36 (28.8%) 24 (19.2%)

Temporary hair 
dye

No use 49 (39.2%) 59 (47.2%)
0.412Used in last 12 months 45 (36%) 37 (29.6%)

Used before last 12 months 31 (24.8%) 29 (23.2%)

Hair 
straightener 

No use 56 (44.8%) 62 (49.6%)
0.738Used in last 12 months 45 (36%) 42 (33.6%)

Used before last 12 months 24 (19.2%) 21 (16.8%)

	� DISCUSSION
The relationship between use of hair dyes and incidence of breast cancer has been 

a subject of extensive research in the last two decades. Several studies were conducted 
and yielded conflicting results [8]. The use of certain chemicals in different hair dyes, 
particularly permanent and darker colors had raised many concerns. These chemicals 
may contain potentially harmful substances like aromatic amines and other potential 
carcinogens [9].

In this study we aimed to evaluate the relation between hair dyes and chemical 
straightener use and risk of breast cancer and whether the use of hair dyes is associated 
with increased risk for breast cancer or not.

The study enrolled 125 breast cancer patients in addition to 125 healthy age-matched 
female subjects as a control group. Study analysis revealed that -compared to control 
group – breast cancer patients exhibited statistically significant use of permanent hair 
dyes and semi-permanent hair dye either in the last 12 months prior to diagnosis or even 
before this duration.

As previously concluded by Ahmadi et al. in their meta-analysis, there was a 10% 
increased risk of cancer by any report of use of any type of hair dye [10]. Similarly, a 
meta-analysis was conducted by Gera et al. [11] and revealed a statistically significantly 
increased risk of breast cancer with use of hair dyes regardless their type.

According to the National Institutes of Health (NIH), a study indicated that women 
who consistently utilized permanent hair dye in the year preceding their enrollment were 
9% more likely to acquire breast cancer compared to those who did not use hair dye. In 
addition, using permanent dyes every 5-8 weeks or for longer duration was associated 
with more than 50% increased risk of breast cancer in specific races like African-American 
females [12].  However, the authors found non-significant increase in breast cancer risk 
after semi-permanent or temporary dye use which is -in part- different from our findings.

According to Llanos et al. [13] who examined hair dyes use among women and explored 
associations with breast cancer. The authors reported that use of dark hair dyes and hair 
straighteners was associated with increased breast cancer risk which was similar to our 
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findings. Both estrogen receptor negative and positive cancer types were increasingly 
associated with the use of dark hair dyes and hair straighteners.

Contradicting to our results, Zhang et al. [14] assessed the association between the 
utilization of permanent hair coloring and elevated cancer risk. The authors indicated 
that consumers of permanent hair dyes had no significant elevation in the risk of solid 
tumors or hematological malignancies. Furthermore, users of hair dyes did not exhibit 
an elevated risk for the majority of specific diseases (squamous cell carcinoma, bladder 
cancer, melanoma, breast cancer, brain cancer, colorectal cancer, kidney cancer, lung 
cancer) in comparison to non-users.

The carcinogenic risk of hair dyes is mostly owed to their chemical ingredients especially 
nitrosamines. Nitrosamines, derived from secondary amines, are notable constituents 
of hair dyes, with their carcinogenic characteristics and toxicity initially documented by 
Magee and Barnes in 1956 [15]. 

Furthermore, hair dyes comprise components that may pose cancer concerns, as 
evidenced by gene-related toxicity studies and certain animal models [16]. The guidelines 
from severalscientific Committees indicated that an exposure duration of at least  
30 minutes to nitrosamines is deemed a risk factor [17]. Consequently, prolonged exposure 
to secondary amines over months or decades correlates with an elevated risk of breast 
cancer, as well as other malignancies [18].

	� CONCLUSION
In conclusion, the current study revealed a significant association between permanent 

and semi-permanent hair dye use and increased incidence of breast cancer development. 
A well-noted limitation in this study is the small number of included participants that 
necessitates the need for future studies on larger scale to evaluate the exact role of hair 
dyes use in development of breast cancer. 
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