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Abstract

Background: Breast cancer is the most common malignancy affecting women, with higher mortality and morbidity. The early
identification and diagnosis are the cornerstone of successful treatment and reduction of morbidity and mortality. Mammography is the
gold standard screening tool. This work is designed to investigate the potential association between breast cancer and environmental
factors related to lifestyle.

Methods: A cross-sectional study was done by collecting data from medical records of patients diagnosed with early diagnosed and
well-established diabetes mellitus attending our university hospital; 300 women were screened by mammography for breast cancer.
Women with positive results were assigned as the study group (n=39), while women with negative results were assigned as the control
group (n=261). All were evaluated by the standard clinical approaches, and a pre-prepared questionnaire was used to collect data about
social, environmental, and lifestyle factors. The collected data were submitted to statistical analysis using the Statistical Package for
Social Science for Windows, version 20 (IBM, Chicago, USA).

Results: There was significant increase (P<0.001) of body mass index, hormone replacement therapy, age at first and last deliveries
age at last baby and wearing tight bra; while there was significant decrease (P<0.001) of menarche, number of living children, mean age
of weaning, and breast feeding in the study than the control group. In addition, there was significant increase (P<0.001) of long duration
or night shift work, exposure to dangers at work, passive smoking, and use of kohl, drugs, crowding index, old painting, non-cemented
ground, TV at bed rooms, pesticide exposure in the study than the control group. With multiple regression analysis, the early menarche,
use of hormone replacement therapy, older age at first or last delivery, number of living children, mean age at weaning, breast feeding,
tight bra, exposure to dangers at work, passive smoking, use of cosmetics (kohl), persons at home and crowding index remains the
significant (P<0.001) associates with detected breast cancer.

Conclusion: This study used mammography as the gold-standard detection tool to identify neoplasia cases and analyze their
association with environmental and occupational risk factors.
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Introduction
Breast cancer is one of the oldest known forms of cancer. In addition, it is the most common cancer and the cause of
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Breast cancer is the most common malignancy in women
L Department of Family and Community Medicine, Faculty of Medicine, Albaha University, KSA globally, with early detection critical to reducing mortality.

2 Diagnostic Radiology Department, Damietta faculty of medicine, Al-Azhar University, Egypt Whilc mammography's role in car'ly detection and established
risk factors (e.g., HRT, obesity) are well-documented,

evidence remains scarce for environmental/occupational
exposures in resource-limited settings. Controversial factors
(e.g., tight bras, kohl use) and their interactions with classic
risks are poorly understood.

— What this article adds:

This study addresses these gaps by analyzing multifactorial
associations in a population underrepresented in prior
research." The development of breast cancer is linked to
numerous factors. Using mammography as a screening
technique is an effective method for early detection of breast
cancer, which is linked to a better prognosis.
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death among females. Its incidence and related mortality
witnessed a progressive reduction in high-resource coun-
tries. However, the incidence and related mortality are in-
creasing in low-resource nations. This pattern is explained
by the change in the profile of risk factors and access to
facilities for early breast cancer detection and treatment.
The known risk factors include advanced age, pattern of
menarche, race, pattern of reproduction, hormonal use,
characteristics of the breast, physical activity, body compo-
sition, and smoking or alcohol use (1).

Family history as a risk factor for breast cancer is a de-
batable issue. It had been believed that family history can-
not be considered a risk factor for breast cancer, as 90% of
women who developed breast cancer have a negative fam-
ily history. This is attributed to environmental and lifestyle
factors. However, others reported a strong risk relation be-
tween family history and breast cancer. There was a two-
fold increase in the risk for women with positive family his-
tory in their first-degree family, especially if first-degree
relatives developed cancer before the age of 50 years (2-4).

Exposure to environmental chemicals and pollutants
(e.g., plastics, cosmetics, cleaning products, and pesticides)
is increasing, and it may lead to the development of differ-
ent diseases throughout our lives, especially with the pres-
ence of persistent organic pollutants (POPs) due to bioac-
cumulation in the food chain and environmental persis-
tence. Evidence exists about the role of exposure to high or
low-dose levels of some pollutants in the development of
cancer or cancer progression (5). In addition, increasing
evidence exists regarding the possible association between
increased risk of breast cancer and certain ways of living,
exposing the subject to certain risk factors. For example, a
healthy lifestyle and breastfeeding are considered strongly
associated factors with the prevention of breast cancer. An-
other study reported that physical activity is associated with
risk reduction of breast cancer (6, 7).

Screening for breast cancer refers to testing healthy
women for breast cancer, aiming to detect breast cancer in
early phases when it is still curable to achieve a better prog-
nosis and reduce cancer-specific risk of mortality. It is usu-
ally performed by mammography and other imaging mo-
dalities to detect any abnormal masses or lumps in the
breast (8, 9).

The current work was designed to assess the potential
role of mammography in early detection of any neoplastic
changes of the breast that could be related to environmental
or lifestyle factors. We believe that this will share in the
understanding and reduction of breast cancer morbidity and
mortality among women.

Methods

Type of study

This study was designed as a cross-sectional study, which
included 300 women who fulfilled the inclusion criteria
during the duration of the study (from September 2022 to
August 2024).

Sample Size Calculation
The sample size was calculated using the formula for
case-control studies:
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Assumptions:

e Power (ZBZp) = 80% (1.96 for a = 0.05).

e Odds ratio (OR) = 2.0 (based on prior studies for key
exposures like hormone therapy).

e Prevalence of breast neoplasia (pp) = 5% (from re-
gional screening data).

e Ratio of controls to cases (rr) = 4:1.

e Margin of error (dd) = 5%.

o Software: OpenEpi (version 3.01) was used for valida-
tion.

e This yielded a minimum required sample of 270 partic-
ipants; we enrolled 300 to account for attrition.

The inclusion and exclusion criteria

Participants were consecutively enrolled from a standard-
ized mammography screening program in our university
hospital to minimize referral bias.

The exclusion criteria were females younger than 18
years of age, females previously treated with hormonal or
radiation therapy, females with positive family history in
the first-degree relatives, lactating females, and women
with traumatic lesions of the breast. Family history was ex-
cluded to reduce confounding by genetic predisposition, al-
lowing clearer analysis of environmental/lifestyle factors.

After proper consent, all women were evaluated by ex-
haustive clinical examination by the aid of gynecologists in
the sitting and supine positions by inspection and palpation
in a systematic manner, followed by mammography using
Fujifilm Mammogram Imaging Solutions for Healthcare
Systems in the diagnostic radiology department. Before
mammography, patients were advised not to use any deo-
dorant, powders, or ointments under their arms on the day
of examination. All jewelries were removed from the neck
and chest area. On examination, one breast was rested on a
flat surface containing the x-ray plate, and a compressor
was pressed firmly against the breast, and x-ray pictures
were obtained from several angles after the patient held her
breast. The obtained views included cranio-caudal (top to
bottom), Medio-lateral oblique (MLO), and “Spot” views.

Grouping: Women were categorized into two groups ac-
cording to the results of mammography. The positive group
included females with suspected neoplastic changes (39
women), and the negative group included women free from
any suspected pathological lesions (261), and they are
marked as the control group.

Regardless of the results of mammography, all women
complete a preformed Validated questionnaire items
(adapted from the WHO STEPS survey and Breast Cancer
Surveillance Consortium) were used to standardize self-re-
ported data to collect their demographic (age, age of men-
arche, age of first pregnancy and getting first child, number
of live children, breast feeding), life style and exposure to
environmental health hazard (e.g., electromagnetic field
exposure, video display terminals. Television in bedrooms,
mobile phone usage, charging electronic household utensils
such as vacuum cleaners, washing machines, etc, in addi-
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tion to the site, duration, and frequency of exposure. Pesti-
cide use (types, frequency, duration, direct or indirect ex-
posure). Special habits (e.g., smoking, perfumes, aromatic
sticks, use of cosmetics and hair coloring agents). In addi-
tion, the crowding index (CI) was calculated as the total
surface area of the building divided by the number of per-
sons occupying the building. Sexual life and manipulations.
The data about dietary habits were also collected (e.g., con-
sumption of fats, fruits, and vegetables), clothing (nature,
duration of wearing, and its materials), work (hours, shifts,
and environmental risk exposure at the site of work). Vari-
ables like age, BMI, and parity were included in multivari-
ate logistic regression models.

Data analysis: The collected data were organized, tabu-
lated, and analyzed using SPSS version 24, (SPSS Inc.,
USA). Quantitative data were represented as mean and
standard deviation (SD), while qualitative data (categori-
cal) were represented as frequency and percent distribution.
Student (t) test and chi-square (X?) test used as tests of sig-
nificance for quantitative and qualitative data, respectively.
For interpretation of results, p p-value < 0.05 was consid-
ered significant.

Logistic regression was performed with mammography
result (positive/negative) as the binary outcome variable.

Results are presented as adjusted odds ratios (ORs) with
95% confidence intervals, controlling for age, BMI, and so-
cioeconomic status. Variables were selected for the final
model based on univariate screening (P<0.20).

Results

There were 560 screening mammograms in 300 women;
261 were of normal cases, and 39 were diagnosed with ne-
oplastic changes of the breast (Figure 1).

Sociodemographic data and significant environmental
factors

In the present study, there was significant increase of
BMI, HRT, age at first baby, age at last baby, wearing tight
bra and synthetic bra materials; while there was significant
decrease of menarche, number of living children, mean age
of weaning, and breast feeding in the study than the control
group (Table 1). In addition, there was a significant in-
crease in long duration or night shift work, exposure to dan-
gers at work, passive smoking, and use of kohl, drugs,
crowding index, old painting, non-cemented ground, and
TV in bedrooms in the study than the control group (Table

2).

Figure 1. A: Female 41 y, complaining of nipple and retroareolar pain. Mammography findings showed a normal mammogram, fatty breast, and no
definite calcification was seen. This case is categorized as BIRAD 1. B: Female 57y, complaining of hard breast mass, no positive family history.
The Mammography findings at the left breast are: Mass (arrow) with irregular shape seen at upper outer quadrant: Spiculated margin, High density,
surrounding distorted high-density soft tissues, no calcification seen. This mass is categorized as BI-RADS 5.
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Table 1. Comparison between study and control groups with regard to significant sociodemographic data

Variable Study (n=39) Control (n=261) P value
Age (year) 51.08+3.72; 44-59 50.66+3.07; 44- 59 0.450
Weight (kg) 79.1845.42; 69- 91 72.29+5.86; 59- 89 <0.001*
Height (cm) 163.87+5.45; 152- 180 164.26+ 4.98; 152-180 0.610
Body mass index (kg/m”"2) 29.55+2.56 26.8742.73 <0.001%*
Age at Menarche (year) 11.31£0.77; 10- 13 11.69+0.95; 10- 14 0.016*
Hormone replacement therapy (n, %) 16 (41.0%) 15 (5.7%) <0.001*
Age at first delivery (year) 26.13+2.19; 21-30 24.24+1.32; 20-29 <0.001%*
Age at last delivery (year) 38.18+1.65; 34 — 42 33.56+2.00; 28- 39 <0.001*
Number of living children 2.08+0.62; 1-3 2.52+0.67; 1-4 <0.001*
Mean age of weaning (months) 14.1845.15; 6- 28 18.32+4.39; 10-24 <0.001*
Breastfeeding (n, %) 15(38.5%) 220(84.3%) <0.001*
Wearing a Tight bra (n, %) 20(51.3%) 12(4.6%) <0.001*
Synthetic bra material (n,%) 17(43.6%) 15(5.7%) <0.001*
*Significant at the level of a=0.05
Table 2. Comparison between study and control groups with regard to significant environmental factors
Variable Study (n=39) Control (n=261) P value
Long duration of work (n,%) 29(74.4%) 96(36.8%) <0.001*
Exposure to dangers (n,%) 22(56.4%) 26 (10.0%) 0.001*
Active smoking (n,%) 2(5.1%) 6(2.3%) 0.310
Passive smoking (n,%) 27 (69.2%) 27 (10.3%) <0.001*
Active/or passive smoking (n,%) 29 (74.4%) 33 (12.6%) <0.001*
Use of cosmetics (kohl) (n,%) 22 (56.4%) 36 (13.8%) <0.001*
Drugs for chronic disease (s) (n,%) 23(59.0%) 96(36.8%) 0.008*
Persons/home 4.82+1.27; 2-7 4.10+0.94; 2-6 <0.001*
Crowding index 3.61£1.18; 2-7 2.53+0.68; 2-6 <0.001*
Old paint (n,%) 10 (25.6%) 25 (9.6%) 0.004*
Uncemented ground (n,%) 16(41.0%) 37 (14.2%) <0.001*
TV in bedroom (n,%) 5(12.8%) 10 (3.8%) 0.016*
Long-term exposure to pesticides 14 (35.9%) 38 (14.6%) 0.002*
*Significant at the level of 0=0.05
Table 3. Logistic Regression Analysis of Factors Associated with Mammography-Detected Breast Neoplasia (N=300)
Variable Adjusted OR 95% CI P-Value
Reproductive Factors Age at menarche (per year) 1.03 1.01-1.05 0.005*
HRT use (yes vs no) 1.17 1.10-1.25 <0.001*
Age at first delivery (per year) 1.02 1.00-1.03 0.026*
Age at last delivery (per year) 0.95 0.93-0.97 <0.001*
Number of living children 1.09 1.04-1.14 <0.001*
Breastfeeding (yes vs no) 0.90 0.86-0.95 <0.001*
Lifestyle Factors Tight bra use (yes vs no) 1.24 1.14-1.35 <0.001*
Passive smoking (yes vs no) 1.08 1.02-1.15 0.007*
Kohl use (yes vs no) 1.13 1.07-1.19 <0.001*
Environmental Factors Workplace hazard exposure 1.17 1.11-1.24 <0.001*
Crowding index 0.94 0.91-0.97 <0.001*

P<0.05, OR > 1 indicates increased risk, OR < 1 indicates protective effect

Running Logistic regression analysis, the early menar-
che, use of hormone replacement therapy, older age at first
or last delivery, number of living children, mean age at
weaning, breast feeding, tight bra, exposure to dangers at
work, passive smoking, use of cosmetics (kohl), persons at
home and crowding index remains significant associates
with detected breast cancer (Table 3).

Discussion

As there is a consensus that mammography is the gold-
standard screening tool for early detection of breast cancer
(10, 11), we used it as the screening tool in the current
work. Our subjects were divided according to the results of
the mammography: the positive (study) and negative (con-
trol group). The mammographic screening detected suspi-
cious lesions among 39 women (14.9%). Results also
showed that the development of mammographic changes
indicating breast cancer is associated with increased body
mass index, which remains significantlyassociated after
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multiple regression analysis. These results are in line with
previous studies. For example, Key et al. (12) and Ya-
ghjyan et al. (13) reported that obese women are at greater
risk for the development of breast cancer, and there was an
inverse correlation between body mass index and breast
density. A recent meta-analysis included more than 2.5 mil-
lion women investigating the possible association between
breast cancer and body mass index, revealing that the risk
of breast cancer is reduced by 8% for every 5 kg/m? de-
crease in BMI (14).

Different mechanisms are responsible for the increased
breast cancer risk (increased density) among obese women.
For example, the reduced levels of estradiol in premeno-
pausal women, which worked as a potent stimulator for
breast tissue proliferation (both for epithelial and stromal
tissue) (15, 16). In addition, Garcia-Estevez et al. (14) re-
ported that potential mechanisms linking obesity to breast
cancer include the role of estrogens, insulin resistance, and
chronic inflammation.
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The results of the current work showed that the detection
of breast cancer is associated with precocious puberty
(early menarche). This remains significant with multiple re-
gression analysis. These results are comparable to

Hadjisavvas et al. (17) reported that women starting to
menstruate early (especially below 11 years of age) had a
greater risk for breast cancer than women who menstruated
at a later age. In addition, a positive association between the
younger age of menarche and density of breast tissues, es-
pecially in premenopausal women (18). This link is in line
with the hypothesis that the risk of breast cancer is associ-
ated with the extent of breast mitotic activity. This activity
is regulated by estrogen and progesterone during the luteal
phase of the menstrual cycle, which determines the proba-
bility of tumorigenic somatic events (19). Therefore, an
early age at menarche increases the duration of mitotic ac-
tivity in the breast and thus increases the risk of breast can-
cer.

Women receiving hormone replacement therapy (HRT)
are significantly more likely to be in the study than the con-
trol group. This agrees with Beral et al. (20) and Harlid et
al. (21) who reported that HRT increased the risk of breast
cancer and the combination of HRT and duration of therapy
are determinant factors in this risk. They also reported a
marked association between HRT and genetic risk factors
for the development of breast cancer.

Women with mammographic findings suggestive of
breast cancer had significantly higher ages of the first and
last deliveries, with significantly lower number of living
children, early weaning, and significant reduction of breast-
feeding. All associations remained significant after multi-
ple regression analysis. These results agree with Kawase
et al. (22), who found a higher risk of breast cancer in nul-
liparous women and for women giving birth to few children
(one or two). On the other hand, the study by Travis et al.
(23) did not find any significant association between the
risk of breast cancer and parity and age of first childbirth.
In addition, Milne et al. (24) reported that no significant
link was seen between parity and age at first childbirth. A
possible explanation for this contradiction may be related
to the fact that these studies investigated the association be-
tween specific genetic factors and environmental factors
that can be different than the disease diagnosis by mam-
mography in the present study.

The effect of breastfeeding on the risk of breast cancer
has been controversial. Some researchers reported no asso-
ciations, while others reported a protective action of breast-
feeding against breast cancer. Lipworth et al. (25) reported
that the studies showing the protective effect of breastfeed-
ing are usually from countries with a long duration of
breastfeeding. However, this association could not be con-
firmed in Western countries. They attributed this to the low
prevalence of long-duration breastfeeding in Western coun-
tries. However, Hadjisavvas et al. (17) reported that preg-
nancy and breastfeeding reduced the risk of breast cancer.
In addition, Jordan et al. (26) reported that pregnancy and
long-standing lactation are associated with a lower breast
cancer risk than pregnancy alone.

Wearing a tight bra and synthetic material of the bra are
significantlyassociated with breast cancer. However, with
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multiple linear regression, the tight bra remains significant
while the synthetic bra shows a non-significant association.
Kramer et al. (27) reported that, tight bra is associated with
increased risk for breast cancer and they traced the litera-
ture to first reporting of this fact and reached the year 1995
with publication of a boot titled “Dress to kill” where au-
thors claimed that the women wearing tight-fitting bras all
day, every day had a higher risk for breast cancer develop-
ment than other women who do not practice the same pat-
tern. They explained higher risk by inhibition of lymphatic
drainage with trapping of toxins caused by a tight bra. How-
ever, this theory has not been widely accepted, and other
confounding variables may play a role significant than tight
bra. This is accepted as the disease is now attributed to
many risk factors (as found in the current work).

The environment of the work is also associated with a
significant increase in the risk of development of breast
cancer. For example, long duration of work, night shifts,
and exposure to dangers (especially chemicals) are signifi-
cantly increased in the study group compared to the control
group. This was in line with previous studies of Straif et al.
(28) and Kolstad et al. (29) who reported that the shift work
includes disruption of circadian rhythm is probably a car-
cinogen to humans. However, multiple regression analysis
only confirmed the exposure to dangers as a risk for the de-
velopment of breast cancer. This could be attributed to the
small number of women who had shifts or a long duration
of work.

Passive smoking was significantly associated with the
development of breast cancer and remained significant af-
ter multiple regression analysis. This could be attributed to
carcinogens in smoke that increased the risk of breast can-
cer. This is significantly related to the duration and density
of smoking (30). A more recent study also confirmed the
hazard of active smoking on the risk of breast cancer (31).
However, this could not be confirmed in the current work
due to the minority of women who actively smoke. El-
lingjord-Dale et al. (32) concluded that smoking, physical
activity, and alcohol drinking are associated with breast
cancer (especially Luminal A-Like type).

The use of traditional cosmetics (Kohl), old paintings,
and uncemented floors was significantly increased in the
study group than the control group. Only the use of kohl
remains significant after multiple regression. The carcino-
genic effects of the traditional cosmetics could be related to
their contents of heavy metal (lead). This fact is confirmed
in experimental studies, as lead promotes the development
of mammary tumors and accelerates the rate of tumor
growth. This was confirmed by higher levels of lead in the
hair samples of newly diagnosed women with breast cancer
(all were of ductal carcinoma) (33).

TV in bedrooms and pesticide exposure were signifi-
cantly higher in the study than in the control group. How-
ever, this association did not stand with multiple regression
analysis. This association was reported by Davis et al. (34)
and O’Leary et al. (35), and they attributed increased risk
of cancer to the presence of ambient light in the bedroom.
Light at night in the bedroom may reduce the melatonin
production, with increased estrogen production that in-
creases the risk of breast cancer (36). Other suggested
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mechanisms involve the alteration of clock gene function
and desynchronization of the master clock from the periph-
eral clocks (37).

Overall results of the current study agree with Boada et
al. (38) who reported that early menarche, late age at first
pregnancy, Nulliparity, lactation, years of reproductive life,
hormonal contraception, and hormone replacement therapy
have been associated to an estrogenic environment and in-
creased risk of breast cancer.

Limitations of the study

This study has several limitations: First, its cross-sec-
tional design precludes causal inference, and longitudinal
studies are needed to confirm temporal relationships. Sec-
ond, the exclusion of women with a family history of breast
cancer limits generalizability to genetically predisposed
populations. Third, while the sample size was adequate for
preliminary exploration of risk factors, larger cohorts are
required to validate rare exposures. Fourth, self-reported
data on lifestyle factors may introduce recall bias, and ge-
netic/dietary confounders were not assessed. Finally, con-
troversial associations (e.g., tight bras, kohl use) warrant
mechanistic investigation, as our findings align with re-
gional practices but lack biological corroboration."

Conclusion

This study identified several environmental and lifestyle
factors associated with mammography-detected breast ne-
oplasia, including occupational hazards, reproductive his-
tory, and regional practices. It also highlights the crucial
role of mammography in early disease detection, but future
studies should integrate these risk factors into risk predic-
tion models to refine screening strategies for high-risk pop-
ulations.
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