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Abstract
Background: Modern lifestyle involves everyday use of cosmetic products containing various 
sources of Endocrine Disruptors (EDs), parabens being the most common ones. Growing cancer 
burden globally, namely the increased breast cancer incidence, suggests a lifestyle cause. Could the 
continuous and prolonged exposure to parabens be accountable for the higher breast cancer risk on 
a global scale?

Methods: A Questionnaire was filled out on the subjects' anamnestic data, anthropometric 
measurements, sociodemographic characteristics, the presence of risk factors for the development 
of breast cancer, and the beginning and frequency of use of deodorants, body lotions and 
antiperspirants. Total of Seventy-Two (n=72) patients were enrolled in the study. All obtained data 
was compared with risk factors for the development of breast cancer.

Results: Women with breast cancer have longer been exposed to cosmetic products usage (an 
average of 36 years in total) in comparison to healthy women (an average of 24 years in total). 
Healthy women tend to start using cosmetic products earlier, at the average age of 16, and tend to 
use them more often as part of their everyday routine. In contrast, women with breast cancer start 
later on, at the average age of 19.

Conclusion: Our study supports the fact that the most important risk factor for breast cancer is 
age, but also suggests that long term exposure to parabens could play a crucial role in breast cancer 
manifestation, even more so at an earlier age. Shift to healthier alternatives to parabens in cosmetic 
products would contribute to both disease prevention as well as greener environment.
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Introduction
Healthy living requires a balance of responsible and smart health choices: Eating right, daily 

physical activity, ensuring adequate sleep, avoiding harmful drugs, alcohol, tobacco, stress, and 
safeguarding a good work-life balance [1]. High incidence of NCDs (Chronic Noncommunicable 
Diseases) nowadays, specifically endocrine disorders, suggests that environmental factors may have 
a more significant impact on expression of endocrine disorders compared to genetics. Endocrine 
Disrupting Chemicals (EDCs) are defined by the World Health Organization (WHO) as “exogenous 
substances or mixtures that influence the endocrine system and cause adverse health effects in an 
intact organism, or its progeny, or (sub)populations” [1].

Studies have shown the adverse effects of EDs and have highlighted namely parabens among 
them, one of the most popular preservatives used in various cosmetics, pharmaceutical products 
and food, and their possible contribution to development of hormone-dependent cancers [2-6]. 
Furthermore, breast cancer has now overtaken lung cancer as the world’s mostly commonly-
diagnosed cancer, according to statistics released by the International Agency for Research on 
Cancer (IARC) in December 2021. Breast cancer is the leading cause of cancer death among women. 
WHO and the cancer community have in June 2022 responded to the growing cancer burden 
globally that is straining individuals, communities and health systems via newly established Global 
Breast Cancer Initiative which aims to reduce deaths from breast cancer by promoting breast health, 
improving timely cancer detection and ensuring access to quality care [7]. The increased breast 
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cancer incidence suggests a lifestyle cause since hereditary breast 
tumors account for less than 10% of all breast cancers respectively. 
Among the most common modifiable risk factors for breast cancer, 
which account for up to 90% of breast cancer occurrence respectively, 
exposure to EDCs has been the most concerning [3,4,6].

Considering modern lifestyle involves everyday use of cosmetic 
products containing various sources of EDs, parabens being the most 
common ones, the plausible question arises – could the continuous 
and prolonged exposure to parabens be accountable for the higher 
breast cancer risk and current incidence on a global scale [8-10]?

Materials and Methods
Patients

The study was conducted from April 2017 to November 2019 
and a total of Seventy-Two (n=72) patients were enrolled in the 
study. The inclusion criteria were otherwise healthy patients (ASA 
(American Society of Anesthesiology) category 2 (52.8 %) or ASA 
category 1 (38.9 %)), 18 to 80 years of age, who gave their consent to 
the proposed study. The patients who received adjuvant oncological 
therapy, either chemo-, radio- or hormone therapy, and patients with 
other oncological diagnosis and systemic infections were excluded.

The first group (“the diseased”) of patients included 49 (68.1%) 
female patients with malignant breast tumor. The second group 
(“the healthy”) included 23 (31.9%) patients, namely 13 (18.1%) 
patients with benign breast tumors (pathohistological finding of 
fibroadenoma) and 10 (13.9%) patients with benign hypertrophy 
of glandular tissue (pathohistological finding of benign fibrocystic 
mastopathy) (Table 1).

Outcomes of the study
The primary outcome of the study was to determine how 

frequency of application and long-term exposure to cosmetic 
products containing parabens can cause endocrine disruption and 
whether it leads to higher breast cancer incidence among women.

Secondary outcomes were the duration of exposure to paraben 
containing products, the correlation between lifestyle habits and 
breast cancer incidence, and the effect of physical activity on breast 
cancer risk.

Study design
Upon admission to the Clinic, the ward doctor filled out a 

Questionnaire (Study Protocol) on the subjects' anamnestic data, 
anthropometric measurements, sociodemographic characteristics, 
the presence of risk factors for the development of breast cancer, and 
the beginning and frequency of use of deodorants, body lotions and 
antiperspirants. All obtained data was compared with risk factors for 

the development of breast cancer. The data obtained in this study via 
the Questionnaire is available upon request of the respective author.

Compliance with ethical standards
Prior to being included in the study, the patients were informed 

in detail about the procedure and possible risks and complications. 
The study protocol was approved by the Ethics Review Board of the 
University Hospital Dubrava, Zagreb, Croatia.

Statistical analysis
For statistical analysis we used the GraphPad Prism 6.0 

software (San Diego, CA, USA) to run one-way ANOVA followed 
by Dunnett’s multiple comparison test to compare mean values of 
individual treatments with control means. Significance threshold 
was set at P<0.05. In the case where no significant deviation from 
normality was observed, the mean and standard deviation was used 
to describe a distribution of a quantitative variable. Median and range 
were used for asymmetrically distributed quantitative or ordinal 
variables. Absolute and relative frequencies were used to describe the 
distribution of categorical variables. The significance of differences 
in quantitative variables between the study groups was assessed with 
the nonparametric independent-samples Kruskal–Wallis’s test. The 
Chi-square test was used to assess differences in the distribution 
of categorical data. In cases when the frequency of events was low, 
Fisher exact test was used instead.

Results and Discussion
According to the Questionnaire, the most commonly used brand 

is Nivea. If we take into account the number of exposure years in 
total, there is a significant difference (P<0.05) between the two study 
groups, which indicated that women with breast cancer have longer 
been using deodorants and body lotions (Table 2). The results have 
shown that women with breast cancer have been exposed to average 
of 32.97 years in total to body lotions, and to average of 36.88 years 
in total to deodorants. On the contrary, healthy women have been 
exposed to average of 22.14 years in total to body lotions, and to 
average of 24.22 years in total to deodorants (Table 3). The average 
beginning age of body lotion usage is 24.29 for women with breast 
cancer compared to 17.86 for healthy women (Figure 1). Although 
the diseased women started to use cosmetic products at an older 
age, they have been using deodorants and body lotions longer, thus 
suggesting positive correlation between the length of exposure to EDs 
and the risk of developing breast cancer.

The association between BMI (Body Mass Index) and breast 
cancer risk has received much attention, since adipose tissue is no 
longer considered to be an inert tissue that stores fat, but is in fact 
an endocrine organ [11,12]. The average BMI among women with 

Group N Label AGE (years) Inclusion criteria [PHD]

Healthy 49 B-biopsy, R-reduction
18-80

Fibroadenoma, benign fibrocystic mastopathy

Diseased 23 Ca-carcinoma Malignant breast tumor = carcinoma

Table 1: Study groups.

N x Sd

Age – Beginning age of body lotion usage
Disevased 35 32.97 11.094

Healthy 22 22.14 9.677

Age – Beginning age of body deodorant usage
Diseased 42 36.88 9.554

Healthy 23 24.22 9.789

Table 2: The length of exposure in years in total.
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breast cancer is 26.24 which falls into the overweight range (average 
height being 164.41 cm and weight 71.59 kg respectively). The average 
BMI among healthy women is 24.97 which falls within the healthy 
range (average height being 167.39 cm and weight 69.74 kg) (Table 
4). All of the participants rated their everyday physical activity on 
a scale of 1 to 10 (1= sedentary activity, 3= everyday house chores, 
10= high intensity sports). Using Fisher's exact test which resulted 
with level of 0.150, we did not demonstrate a significant difference 
among healthy and diseased women (Table 5). But the results showed 
that 28.6% women with breast cancer are not physically active (mean 
scale score 3 out of 10) in comparison to healthy women (mean 
scale score 6 out of 10). Moreover, the diseased women tend to have 
higher BMI, suggesting that the excess fat tissue could serve as a 
bioaccumulation reservoir of paraben and therefore are at higher risk 
of developing larger and more aggressive tumors with higher levels 
of Ki-67 proliferation index [13]. And vice versa, studies have shown 
that circulating plasma concentrations of parabens induce adipocyte 
differentiation that can lead to higher BMI [14-16].

There was no significant difference between study group’s 
smoking cigarettes habits or hard liquor consumption (p>0.05), as 
well as for well-known breast cancer risk factors – having the first 
pregnancy after age 30, not breastfeeding and birth control pill 
intake [17]. Most of the participants stated that they drink alcohol 
occasionally (59.7%). Most of the participants declared themselves 
as non-smokers (70.8%). On the contrary, 62.5% of all participants 
have a positive family history of cancer (Table 6). The most common 
among them is breast cancer (32%) followed by lung, prostate, colon, 
endometrial, and thyroid cancer, which further supports the plausible 
correlation between the higher incidence of hormone dependent 
cancer nowadays with constant exposure to endocrine disruptors. 
Using Fisher's exact test which resulted with level of 0.789, we did not 
demonstrate a significant difference between the healthy (34.8%) and 
diseased group (30.6%) as far as family cancer history is concerned. 
These results suggest higher awareness among women with family 
cancer burden and better prevention measures, early detection and 
better treatment options. As far as dietary habits are concerned, 

healthy women eat more fruit and meat, but less vegetables compared 
to women with breast cancer. There was no significant difference 
between group’s carbohydrates intake (Table 7).

Conclusion
Women with breast cancer have longer been exposed to cosmetic 

products usage (an average of 36 years in total) in comparison to healthy 
women (an average of 24 years in total). Healthy women tend to start 
using cosmetic products earlier, at the average age of 16, and tend to 
use them more often as part of their everyday routine. In contrast, 
women with breast cancer start later on, at the average age of 19. The 
obtained data supports the fact that the most important risk factor for 
breast cancer is age, but also suggests that long term exposure to EDs, 
parabens namely, plays a big role nowadays. Considering modern 
lifestyle involves everyday use of cosmetic products with confirmed 

N x̄ Sd p*

Beginning age of deodorant and antiperspirant usage
Diseased 42 19.98 4.635

0.020
Healthy 23 16.83 5.828

Table 3: The beginning age of body lotion/deodorant usage.

*Fisher’s exact test

Diseased Healthy
p*

Percentile 25 Median Percentile 75 Percentile 25 Median Percentile 75
Age – Beginning age of body lotion 

usage 26.00 32.00 41.00 15.00 22.00 29.00 p<0.001

Age – Beginning age of deodorant 
usage 31.00 37.00 43.00 17.00 24.00 31.00 p<0.001

 *t-test

Figure 1: Body lotion usage among two study groups.

Diseased Healthy
p*

Percentile 25 Median Percentile 75 Percentile 25 Median Percentile 75

Birth year 1954.00 1960.00 1967.00 1970.00 1978.00 1988.00 0.001

Age (2019-X) 52.00 59.00 65.00 31.00 41.00 49.00 0.001

Height 162.00 165.00 168.00 164.00 168.00 170.00 0.090

Weight 65.00 71.00 78.00 63.00 69.00 78.00 0.531

BMI 23.80 26.70 28.80 22.60 24.30 27.60 0.185

Table 4: Anthropometric measurements among study groups.

*t - test



4

Gaberc T, et al., Clinics in Oncology - Plastic Surgery

Remedy Publications LLC., | http://clinicsinoncology.com/ 2023 | Volume 8 | Article 1991

Diseased Healthy Total p*

Physical activity

2
N 7 1 8

0.150

% 14.3 4.3 11,1

3
N 14 2 16

% 28.6 8.7 22,2

4
N 5 3 8

% 10.2 13.0 11,1

5
N 5 4 9

% 10.2 17.4 12,5

6
N 9 4 13

% 18.4 17.4 18,1

7
N 5 3 8

% 10.2 13.0 11,1

8
N 3 4 7

% 6.1 17.4 9,7

9
N 0 2 2

% 0.0 8.7 2,8

10
N 1 0 1

% 2.0 0.0 1,4

Total
N 49 23 72

% 100,0 100.0 100.0

Table 5: Everyday physical activity rated on a scale of 1 to 10 (1= sedentary 
activity, 3= everyday house chores, 10= high intensity sports).

*Fisher’s exact test

Diseased Healthy Total p*

Family Cancer’s History

No
N 34 15 49

0.789

% 69.4% 65.2% 68.1%

Yes
N 15 8 23

% 30.6% 34.8% 31.9%

Total
N 49 23 72

% 100.0% 100.0% 100.0%

Table 6: Family Cancer’s history.

*Fisher’s exact test

Diseased Healthy Total
p*

N % N % N %

Vegetables

1 28 57.1% 7 30.4% 35 48.6%

0.001

2 16 32.7% 9 39.1% 25 34.7%

3 5 10.2% 1 4.3% 6 8.3%

4 0 0.0% 6 26.1% 6 8.3%

Total 49 100.0% 23 100.0% 72 100.0%

Fruit

1 3 6.1% 0 0.0% 3 4.2%

0.004

2 11 22.4% 1 4.3% 12 16.7%

3 13 26.5% 16 69.6% 29 40.3%

4 22 44.9% 6 26.1% 28 38.9%

Total 49 100.0% 23 100.0% 72 100.0%

Meat

1 11 22.4% 10 43.5% 21 29.2%

0.036

2 15 30.6% 5 21.7% 20 27.8%

3 10 20.4% 0 0.0% 10 13.9%

4 13 26.5% 8 34.8% 21 29.2%

Total 49 100.0% 23 100.0% 72 100.0%

Carbohydrates

1 7 14.3% 6 26.1% 13 18.1%

0.066

2 7 14.3% 8 34.8% 15 20.8%

3 20 40.8% 6 26.1% 26 36.1%

4 15 30.6% 3 13.0% 18 25.0%

Total 49 100.0% 23 100.0% 72 100.0%

Table 7: Dietary habits.

*Fisher’s test

negative or at least debatable effects on health as a whole, the obtained 
data should be of use in terms of creating better preventive measures 
which aim to reduce breast cancer risk via promoting everyday 
physical activity. Awareness raising campaigns should inform and 
educate consumers on the topic of cosmetic products quality. The 
positive shift to healthier alternatives to parabens would contribute to 
both individual health and disease prevention as well as greener and 
cleaner environment.
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