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Abstract-Cancer is a term used for diseases in which abnormal 

cells divide without control and are able to invade other 

tissues. Cancer cells can spread to other parts of the body 

through the blood andlymphsystems. Breast cancer can be 

defined as a cancerous growth that inhabits the tissues in the 

breast.The following are identified as Emerging Risk Factors 

of Breast Cancer namely, Light Exposure at Night, Eating 

Unhealthy Food, Exposure to Chemicals in Cosmetics and 

sunscreen, Exposure to Chemicals in Food, Exposure to 

Chemicals and Radiations, In taking of drugs,Low Vitamin D 

Levels. First section gives the details about Breast Cancer. 

Section two deals with the concept of Fuzzy relational Maps. 

In section three and four gives the details about occupation and 

emerging risk factors. In section five,  usingFRM the data will 

be analyzed. In section six conclusions and suggestions are 

derived. 

 

I. INTRODUCTION 

 

Cancer is a term used for diseases in which abnormal cells 

divide without control and are able to invade other tissues. 

Cancer cells can spread to other parts of the body through the 

blood andlymphsystems. Breast cancer can be defined as a 

cancerous growth that inhabits the tissues in the breast. In this 

type of cancer, the cells in the breast region grow abnormally 

and in an uncontrolled way. Though breast cancer is mostly 

found in women, in rare cases it is also found in men.  In the 

U.S. alone one out of every eight women has this disease. 

 

II. FUZZY RELATIONAL MAPS 

 

Fuzzy Logic was initiated in 1965 by Lotfi A. Zadeh , 

professor for computer scienceat the University of California in 

Berkeley. Basically, Fuzzy Logic (FL) is a multivalued logic 

that allows intermediate values to be defined between 

conventional evaluations like true/false, yes/no, high/low, etc. 

Fuzzy set theory and fuzzy logic are a highly suitable and 

applicable basis for developing knowledge-based systems in 

medicine for tasks such as the interpretation of sets of medical 

findings, syndrome, diagnosis of diseases, mixed diagnosis of 

integrated medicine, the optimal selection of medical 

treatments integrating medicine, and for real-time monitoring 

of patient data.In this section, we introduce the notion of Fuzzy 

relational maps (FRMs); In FCMs we promote the correlations 

between causal associations among concurrently active units. 

To define a FRM we need a domain space and a range space 

which are disjoint in the sense of concepts. The number of 

elements in the range space need not in general be equal to the 

number of elements in the domain space. Thus throughout this 

section we assume the elements of the domain space are taken 

from the real vector space of dimension n and that of the range 

space are real vectors from the vector space of dimension m (m 

in general need not be equal to n). We denote by R the set of 

nodes R1,…,Rm of the range space, where R = {(x1,…, xm) ∣xj = 

0 or 1 } for j = 1, 2,…, m. If xi = 1 it means that the node Riis in 

the on state and if xi = 0 it means that the node Ri is in the off 

state. Similarly D denotes the nodes D1, D2,…,Dnof the domain 

space where D = {(x1,..,xn)∣xj= 0 or 1} for i = 1, 2,…, n. If xi = 

1 it means that the node Diis in the on state and if xi= 0 it 

means that the node Diis in the off state. Now we proceed on to 

define a FRM. 

 

A. Definition 

 

A FRM is a directed graph or a map from D to R with concepts 

like policies or events etc., as nodes and causalities as edges. It 

represents causal relations between spaces D and R.Let Diand 

Rj denote that the two nodes of an FRM. The directed edge 

from Di to Rj denotes the causality of Di on Rjcalled relations. 

Every edge in the FRM is weighted with a number in the set 

{0, ±1}.Let eij be the weight of the edge DiRj, eij∈{0, ±1}. The 

weight of the edge DiRj is positive if increase in Di implies 

increase in Rj or decrease in Di implies decrease in Rj, i.e., 

causality of Di on Rjis 1. If eij = 0, then Di does not have any 

effect on Rj. We do not discuss the cases when increase in Di 

implies decrease in Ri or decrease in Di implies increase in Rj. 

 

B. Definition  

 

When the nodes of the FRM are fuzzy sets then they are called 

fuzzy nodes. FRMs with edge weights {0, ±1} are called 

simple FRMs. 

 

C. Definition  

 

Let D1, …Dn be the nodes of the domain space D of an FRM 

and R1, …, Rm be the nodes of the range space R of an FRM. 

Let the matrix E be defined as E = (eij ) where eijis the weight 

of the directed edge DiRj(or RjDi ), E is called the relational 

matrix of the FRM. 

 

D. Definition  

 

Let D1, ...,Dn and R1,…, Rm denote the nodes of the FRM. Let A 

= (a1,…,an),ai∈{0, ±1}. A is called the instantaneous state 

vector of the domain space and it denotes the on-off position of 

the nodes at any instant. Similarly let B = (b1,…,bm); bi∈{0, 

±1}B is called instantaneous state vector of the range space and 

it denotes the on-off position of the nodes at any instant ai= 0 

http://www.cancer.gov/Common/PopUps/popDefinition.aspx?term=lymph&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?term=lymph&version=Patient&language=English
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if ai is off and ai = 1 if ai is on for i= 1, 2,…, n. Similarly, bi = 

0 if bi is off and bi = 1 if bi is on, for i= 1, 2,…,m. 

 

E. Definition  

 

Let D1, …,Dn and R1,…, Rm be the nodes of an FRM. Let DiRj 

(or RjDi ) be the edges of an FRM, j = 1, 2,…, m and i= 1, 2,…, 

n. Let the edges form a directed cycle. An FRM is said to be a 

cycle if it posses a directed cycle. An FRM is said to be acyclic 

if it does not possess any directed cycle. 

 

F. Definition  

 

An FRM with cycles is said to be an FRM with feedback. 

 

G. Definition  

 

When there is a feedback in the FRM, i.e. when the causal 

relations flow through a cycle in a revolutionary manner, the 

FRM is called a dynamical system. 

 

H. Definition  

 

Let DiRj (or Rj Di), 1 ≤ j≤ m, 1 ≤ i≤ n. When Ri(or Dj) is 

switched on and if causality flows through edges of the cycle 

and if it again causes Ri (or Dj),we say that the dynamical 

system goes round and round. This is true for any node Rj (or 

Di ) for 1 ≤ i≤ n, (or 1 ≤ j≤m). The equilibrium state of this 

dynamical system is calledthe hidden pattern. 

 

I. Definition  

 

If the equilibrium state of a dynamical system is a unique state 

vector, then it iscalled a fixed point. Consider an FRM with R1, 

R2,…,Rm and D1, D2,…, Dn as nodes. For example, let us start 

the dynamical system by switching on R1 (or D1). Let us 

assume that the FRM settles down with R1 and Rm (or D1 and 

Dn) on, i.e. the state vector remains as (1, 0, …, 0, 1) inR(or 1, 

0, 0, … , 0, 1) in D), This state vector is called the fixed point. 

 

J. Definition  

 

If the FRM settles down with a state vector repeating in the 

formA1→ A2→ A3 …→Ai→ A1 (or B1→ B2→ …→ Bi→ 

B1)then this equilibrium is called a limit cycle. 

 

III. OCCUPATION 

 

A. Farmers and Gardeners 

 

Women who work in the manufacturing and farming industries 

where they are exposed to carcinogens and endocrine 

disruptors have a greater risk of developing breast 

cancer.Organochlorines (or-GAN-oh-KLOR-eens) are a group 

of chemicals commonly used in pesticides. Farmers and pest 

control workers are exposed to higher levels of pesticides than 

those who simply use pesticides to help their lawns or gardens 

grow. If exposure to high levels of pesticides increased the risk 

of breast cancer, then we would expect to see higher rates of 

breast cancer in these workers. 

 

B. Nurses and Other healthcare personnel 

Several studies have suggested that women who work at night 

for example, nurses on a night shift have an increased risk of 

developing breast cancer. This is a fairly recent finding, and 

more studies are looking at this issue. Some researchers think 

the effect may be due to changes in levels of melatonin, a 

hormone whose production is affected by the body's exposure 

to light. 

 

C. Cosmetologists, Hairdressers, Beauticians 

Health concerns have been pronounced for cosmetologists and 

manicurists, who are exposed daily to cosmetic products 

containing known or suspected human carcinogens and 

endocrine disruptors. Cosmetologists and related workers are 

exposed to a number of potentially toxic agents, such as hair 

dyes, organic solvents (in nail products, settings, and hair 

sprays), and detergents. 

 

D.  Dry Cleaner Employees 

 

Tetrachloroethylene is the solvent used by about 85% of dry 

cleaners, but is also used as a metal degreaser and in the 

production of many other chemicals. PERC is found in the air, 

in drinking water, and in soil. It can be detected in most 

people's blood, as well as in breast milkBreathing PERC for 

short periods of time can adversely affect the human nervous 

system. Effects range from dizziness, fatigue, headaches, and 

sweating, to incoordination and unconsciousness. Contact with 

PERC vapor irritates the skin, eyes, nose, and throat. These 

effects are not likely to occur at levels of PERC that are 

normally found in the environment. Breathing PERC over 

longer periods of time can cause liver and kidney damage in 

humans. Workers repeatedly exposed to large amounts of 

PERC in air can also experience memory loss and confusion 

 

E. Printing, Dyeing and Textile workers 

 

Textile industry is the only industry to have employed women 

workers since long time. Women workers unlike the majority 

in the informal sector have been exposed to rigorous work, 

discipline, fixed working hours, specific production norms etc. 

They have also enjoyed the benefits of being part of an 

organized workforce in receiving security of employment, 

bonus, sickness benefits etc. The textile industry is primarily 

concerned with the production of yarn, and clothand the 

subsequent design or manufacture of clothing and their 

distribution. The raw material may be natural or synthetic 

using products of the chemical industry. 

 

F.  Radiation workers and X- ray technicians 

An x-ray technician is more accurately known as a radiologic 

technician. They are a trained health care worker, with specific 

skills in the area of manipulating x-ray and other medical 

imaging equipment to take "insider" pictures of the body so 

that diseases, conditions, or injury can be visualized and 

diagnosed. Certain types of imaging tests, such as x-rays, CT 

scans, and nuclear medicine tests (such as PET scans and bone 

scans) expose people to low levels of radiation in order to 

create internal pictures of the body. (MRI and ultrasound 

exams do not use ionizing radiation.) 

G.  Air Hostess 

 

http://en.wikipedia.org/wiki/Textile
http://en.wikipedia.org/wiki/Clothing
http://en.wikipedia.org/wiki/Chemical_industry
http://www.wisegeek.com/what-is-medical-imaging.htm
http://www.wisegeek.com/what-is-medical-imaging.htm
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The Earth receives a lot of ‘cosmic radiation’ from space but 

our atmosphere shields us from most of this. The atmosphere 

thins the higher you get, so someone flying in an airline would 

receive more cosmic radiation than someone on the ground. 

There could be other reasons why air crew might have higher 

rates of cancer: 

 

 Sun exposure is the main cause of skin cancers and pilots 

may spend more time in hotter climates than other people. 

 Air travel may disrupt body clocks and alter hormone 

levels, which could explain the possible increased breast 

cancer risks in stewardesses 

 Stewardesses may have no children, or have them at a later 

age than average, which are both risk factors for breast 

cancer. 

 

IV. EMERGING RISK FACTORS 

 

A number of factors that increase one’s chances of getting 

breast cancer. These are called risk factors. Risk factors do not 

cause breast cancer, but can increase the chances of getting 

breast. Being a woman itself the greatest risk for breast cancer. 

  

A. Low Vitamin D Levels 

 

Vitamin D helps the body absorb calcium, which is essential 

for good bone health. Vitamin D also helps the immune, 

muscle, and nervous systems function properly. Most vitamin 

D is made when an inactive form of the nutrient is activated in 

your skin when it's exposed to sunlight. Smaller amounts of 

vitamin D are in fortified milk and other foods, fatty fish, and 

eggs. As more and more people spend most of their time out of 

direct sunlight or wearing sunscreen when they are in the sun, 

vitamin D production from sun exposure is limited. Women 

with low levels of vitamin D have a higher risk of breast 

cancer. Vitamin D may play a role in controlling normal breast 

cell growth and may be able to stop breast cancer cells from 

growing. 

 

B. Light Exposure at Night 

 

The women who work at night as factory workers, doctors, 

nurses, and police officers, have a higher risk of breast cancer 

compared to women who work during the day. Women who 

live in areas with high levels of external light at night have a 

higher risk of breast cancer.This increase in risk is linked to 

melatonin levels. Melatonin is a hormone that plays a role in 

regulating the body's sleep cycle. Melatonin production peaks 

at night and is lower during the day when your eyes register 

light exposure. When women work at night or if they're 

exposed to external light at night, their melatonin levels tend to 

stay low. 

C. Eating Unhealthy Food 

 

Diet is thought to be partly responsible for about 30% to 40% 

of all cancers. No food or diet can prevent the patient from 

getting breast cancer. But some foods can make the body the 

healthiest it can be, boost immune system, and help keep risk 

for breast cancer as low as possible. Research has shown that 

getting the nutrients need from a variety of foods, especially 

fruits, vegetables, legumes, and whole grains, can feel thebest 

and give thebody the energy it needs. Eating food grown 

without pesticides may protect against unhealthy cell changes 

associated with pesticide use in animal studies. 

 

D. Exposure to Chemicals in Cosmetics and sunscreen 

 

While the chemicals in cosmetics make us look, feel, and smell 

better, research strongly suggests that at certain exposure 

levels, some of these chemicals may contribute to the 

development of cancer in people. But because personal care 

products contain a diverse combination of chemicals, it's nearly 

impossible to show a definite cause and effect for any specific 

chemical on its own. While chemicals can protect us from the 

sun's harmful ultraviolet rays, research strongly suggests that at 

certain exposure levels, some of the chemicals in some 

sunscreen products may cause cancer in people. 

 

E. Exposure to Chemicals in Food 

 

Pesticides are used in many commercially grown fruit, 

vegetable, and grain crops to protect them from insects, weeds, 

fungi, diseases, mice and other animals, bacteria, viruses, and 

mold. In the United States, pesticide use is regulated by the 

United States Environmental Protection Agency (EPA), the 

U.S. Food and Drug Administration (FDA), and the U.S. 

Department of Agriculture (USDA).There's a real concern that 

these chemicals may cause health problems, including an 

increase in breast cancer risk. There are also concerns about 

mercury in seafood and industrial chemicals in food and food 

packaging. 

 

F. Exposure to Chemicals and Radiations 

 

Chemicals are used to kill bugs, keep lawns green, and make 

flowers bloom.Still, many of these chemicals are considered 

hormone disruptors. Hormone disruptors can affect how 

estrogen and other hormones act in the body, by blocking them 

or mimicking them, which throws off the body's hormonal 

balance.Radiation is the emission (sending out) of energy from 

any source. X-rays are an example of radiation, but so is the 

light that comes from the sun and the heat that is constantly 

coming off our bodies. 

 

In taking of drugs 

The mechanisms of increased breast cancer risk by alcohol 

may be: 

 Increased estrogen and androgen levels 

 Enhanced mammary gland susceptibility to 

carcinogenesis 

 Increased mammary DNA damage 

 Greater metastatic potential of breast cancer cells 

 

Their magnitude likely depends on the amount of alcohol 

consumed. Susceptibility to the breast cancer risk of alcohol 

may also be increased by other dietary factors, lifestyle habits 

or biological characteristics.One characteristic of a cancer cell 

is that it multiplies out of control and in certain types of breast 

cancer; high circulating levels of estrogens can make this more 

likely to happen. Alcohol can also alter the immune system and 

contribute to nutritional deficiencies, including folic acid 

(which women need in the early stages of pregnancy), vitamins 
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A, B6, D and E and zinc, all of which may make it more 

difficult for the body to fight cancerous cells. 

 

G. Methods of Determining the Hidden Pattern 

 

Let R1, R2,…,Rmand D1, D2,…, Dnbe the nodes of a FRM with 

feedback. Let Ebe the relational matrix. Let us find a hidden 

pattern when D1is switched on i.e. when an input is given as 

vector A1 = (1, 0, …, 0) in D1, the data should pass through the 

relational matrix E. This is done by multiplying A1with the 

relational matrix E. Let A1E = (r1, r2,…,rm), after the holding 

and updating the resultant vector we get A1 E ∈R. Now let B = 

A1Ewe pass on B into E
T
 and obtain BE

T
. We update and 

threshold the vector BE
T
so that BE

T∈D.This procedure is 

repeated till we get a limit cycle or a fixed point. 

 

V.  CONCEPT OF THE PROBLEM 

 

Let S = { S1,S2,S3,S4,S5,S6,S7} where  

S1 - Farmers and Gardeners 

S2 - Nurses and Other healthcare personnel 

S3 - Cosmetologists, Hairdressers, Beauticians 

S4 - Dry cleaner employees 

S5 – Printing, Dyeing and Textile workers 

S6 – Radiation workers and X- ray technicians 

S7 – Air Hostess 

 

Let E = {E1,E2,E3,E4,E5,E6,E7} where 

E1 – Chemicals in cosmetics and sunscreen 

E2 – Low vitamin D level 

E3 – Light exposure at night time 

E4 – exposure of chemical in food  

E5 - exposure of chemical and radiation. 

E6 – Intaking of drugs 

E7 – Eating unhealthy food 

 

 
 

Fig 1 

 

 
 

Step 1- Suppose we consider the On state of the attribute 

farmers and gardeners and all other states are OFF, the effect 

of X=(1 0 0 0 0 0 0 ) on the NRM is given byX1 = ( 1 0 0 0 0 0 

0 )X1M = ( 0 0 0 1 1 0 1) = Y1 (say)Y1M
T
 = ( 3 1 0 3 2 1 1 )↪ 

(1 1 0 1 1 0 0) = X2X2M = ( 2 2 3 2 5 1 3) ↪ ( 1 1 1 1 1 1 1) = 

Y2 (say)Y2M
T
 = (3 3 1 3 5 2 3 )↪ ( 1 1 1 1 1 1 1 ) = X3X3 M= ( 

3 2 3 2 5 1 3 )↪ ( 1 1 1 1 1 1 1) =Y3Y3M
T
 = ( 3 3 1 3 5 2 3 )↪ ( 

1 1 1 1 1 1 1 ) = X4Thus when farmers and gardeners is ON 

state, all the emerging risk factors are main causes for Breast 

Cancer.Step 2 - Suppose we consider the ON state of the 

attribute Nurses and Other healthcare personnel and all other 

states are OFF, the effect of X = ( 0 1 0 0 0 0 0 ) on the FRM is 

given bX1 = ( 0 1 1 0 1 0 0 )X1M = ( 0 1 1 0 1 0 0 ) = Y1 

(say)Y1M
T
 = (1 3 0 0 0 1 1)↪ (1 1 0 0 0 1 1) = X2X2M = ( 2 2 

3 2 5 1 3)↪ ( 1 1 1 1 0 1 1) = Y2 (say)Y2M
T
 = (3 3 1 3 5 2 3 )↪ 

( 1 1 1 1 1 1 1  ) = X3X3 M= ( 3 2 3 2 5 1 3 )↪ ( 1 1 1 1 1 1 1) 

=Y3Y3M
T
= ( 3 3 1 3 5 2 2 )↪ ( 1 1 1 1 1 1 1 ) = X4Thus when 

Nurses and Other healthcare personnel is ON state, all the 

emerging risk factors are main causes for Breast Cancer. 

Table 1 

STEP NO ATTRIBUTES 

ON 

TRIGGERING PATTERN 

STEP 1 ( 1 0 0 0 0 0 0 ) ( 1 1 1 1 1 1 1 ) 

STEP 2 ( 0 1 0 0 0 0 0 ) ( 1 1 1 1 1 1 1) 

STEP 3 ( 0 0 1 0 0 0 0 ) ( 1 1 1 1 1 1 1) 

STEP 4 ( 0 0 0 1 0 0 0 ) ( 1 1 1 1 1 1 1 ) 

STEP 5 ( 0 0 0 0 1 0 0 ) ( 1 1 1 1 1 1 1 ) 

STEP 6 ( 0 0 0 0 0 1 0 ) ( 1 1 1 1 1 1 1 ) 

STEP 7 ( 0 0 0 0 0 0 1 ) ( 1 1 1 1 1 1 1 ) 

 

VI. CONCLUSION 

 

When any one of the occupations (i.e) Farmers and gardeners, 

Nurses and other healthcare personnel, Cosmetologists, 

hairdressers, beauticians, Dry cleaner employees, Printing, 

dying and textile workers, Radiation workers and x- ray 

technicians, Air hostess is On state then all the Emerging risk 

factors (i.e) Chemicals in cosmetics and sunscreen, Low 

vitamin D level, Light exposure at night time, Exposure of 

chemical in food and water, Exposure of chemical, In taking, 

of drugs, Eating unhealthy food are in On state. The above 

emerging risk factors are very important. So, The women 

should not use more chemical cosmetics, chemical food and 

water. she should avoid night shifts and should not take drugs. 

The woman should eat healthy food with high level of vitamin 

D.  


