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Abstract
The increasing trends of obesity and breast cancer in the Punjab province of
Pakistan are therefore portend for the future health, health care reform and
socioeconomic advancement of the province. This socioecological form of
inflammation and adipokine imbalances as mediating factors of primary
and metastatic growth is highly relevant for primary prevention, early
diagnosis, and intervention approaches in the province. This perspective
from Punjab can prove useful for understanding the lessons from precision
cancer control efforts in other LMICs struggling to contain increasing
breast cancer rates. Knowledge of these mechanistic connections and their
environmental modifiers is therefore important in the development of
rational interventions, especially in the province of Punjab, in Pakistan,
where both breast cancer and obesity are raging epidemics. First of all,
minimizing the hormonal and metabolic risk factors in the development of
BC, as well as optimizing the use of hormone-related biomarkers in clinical
practice, can significantly reduce the incidence of this cancer crisis among
Punjabi women. In conclusion, the risk factors associated with obesity, such
as hormonal imbalances, chronic inflammation, and insulin resistance,
may contribute to the development and progression of breast cancer among
women in Punjab.
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INTRODUCTION
Today the world must address breast cancer and
obesity as serious health concerns that trouble our
population. These health problems create lasting
problems for both individuals and society which
shows why research and treatments for prevention
must continue (Mohajan et al., 2023).

Every year breast cancer affects 2 million women
worldwide as the most frequent cancer type killing
around 600,000 females annually. The disease affects
breast tissue because of many different factors
including genes and hormonal changes plus exposure
to external influences that can damage normal cell
behavior. Despite recent medical progress that has
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helped people live longer breast cancer remains a
main threat to women's survival rates (LeVee and
Mortimer, 2023).
Recent worldwide increases in obesity levels have
made weight excess a primary danger for developing
breast cancer. More than 1.9 billion adults weigh too
much with 650 million suffering from obesity
worldwide. A person is termed obese if excessive fat
tissue builds up in their body because their food
intake exceeds the amount of energy they use. People
commonly develop diseases such as diabetes type 2
alongside cardiovascular problems and several
cancers when experiencing this need condition
(Campbell et al., 2023).
Several key factors explain how obesity relations to
breast cancer develop. Women after menopause who
carry extra weight produce more reproductive
hormones that help feed hormone receptor-positive
breast tumors. Fat tissue operates as an endocrine
body part by producing inflammation-related
chemicals that can impact the normal ways cells talk
to each other. Research shows that high insulin levels
and diabetes from obesity can increase breast cancer
risk (Boubertakh et al., 2022).
The presence of obesity creates worse breast cancer
results throughout all stages of the disease
progression. Being overweight puts women at higher
risk for developing breast cancers that do not
respond well to treatment. People experience shorter
survival times than normal-weight individuals due to
reduced treatment effectiveness and more surgical
challenges which raise the likelihood of cancer
recurring (Bandera et al., 2021).
Reducing obesity levels will help fight breast cancer
at the global level. A successful prevention approach
must combine changes to individual habits with
improvements in our social environment. We can
help patients through healthy lifestyle education
about proper nutrition and exercise plus better
screening tools and official policies that support
better food choices and community health (Manson
and Achel, 2023).
The health risks of breast cancer and obesity exist as
connected significant public threats. We need better
knowledge about the link between breast cancer and
obesity to create better ways to prevent it and find it
early. When different medical specialists join forces
to tackle these health obstacles, we can improve life

quality and health for people around the world (Ugai
et al., 2022).
Breast cancer leads all cancers in women's diagnoses
globally with 2 million new cases and 600,000 deaths
each year. Breast cancer stems from multiple causes
including genes, hormones and environmental
elements that reduce normal cell growth patterns.
While survival rates have improved considerably in
recent decades due to advances in early detection
and therapy, breast cancer remains a leading cause of
cancer-related mortality among women (Adam et al.,
2023).
Excess weight represents a key breast cancer risk
factor because obesity rates have skyrocketed
worldwide. Our research finds that 1.9 billion adults
carry excess weight while 650 million adults test as
obese. Obesity appears when you gain too much fat
tissue because you eat more than your body uses.
This health condition tends to lead to type 2 diabetes,
cardiovascular disease, and specific cancers (Manca et
al., 2022).
Many different biological processes link obesity to
breast cancer persistence. The body weight of
postmenopausal women affects their blood estrogen
levels which can help hormone receptor-positive
breast tumors develop. Adipose tissue produces
inflammatory chemicals called cytokines and
adipokines from its endocrine function which can
affect regular cell communications. The combination
of insulin resistance and high insulin levels from
obesity plays a role in developing breast cancer
formation (Omotoso et al., 2023).
The effects of obesity damage breast cancer patients
at every stage of disease progression. Women with
obesity are more likely to develop breast cancer types
that prove difficult to treat. Obese patients have
lower chances of survival than people with normal
weight because their treatments do not work as well
and they often develop more surgical problems while
also showing a higher risk of cancer returning (Mao
et al., 2022).
Breaking down obesity through effective prevention
will help reduce breast cancer cases worldwide. To
prevent more breast cancer cases, we must help
individuals make better choices while modifying the
conditions that affect their health. Our approach
should combine support for nutritious foods and
exercises with improved medical testing methods and
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rules that build spaces where people can live
healthier lives (Soldato et al., 2023).
The public health community faces major challenges
from breast cancer and obesity that interact with
each other. Our research into both conditions
working together will help us develop better methods
to prevent and discover these diseases at their earliest
stage. Concerted, multidisciplinary efforts to tackle
these issues will be instrumental in improving health
outcomes and quality of life for countless individuals
worldwide (Daly et al., 2021).
Beyond this high-level overview, it is important to
delve deeper into the epidemiology, biology, and
socioeconomic impacts of these conditions to fully
appreciate their significance as global health
priorities (Lv et al., 2023).

Epidemiology
Breast cancer occurs at different levels of frequency
and deaths across regional zones and specific
population groups. Pay rightly have a higher rate of
breast cancer than poor nations because they provide
more advanced medical tests and screening while
their people follow unhealthy habits more actively.
The breast cancer fatality rate for Black women in
the United States stands higher than that seen
among other racial groups (Arzanova and Mayrovitz,
2022).
The obesity crisis has grown quickly in nations across
all income levels. Low- and middle-income nations
now face growing obesity rates as their cities expand
and residents adopt new eating practices. Gender,
age, and economic status strongly influence obesity
risk rates and older women face heavier health risks
worldwide (Pati et al., 2023).
Cancer poses a major threat to public health across
nations with Pakistan included. Breast cancer stands
as the leading type of cancer affecting women
throughout Pakistan. We need to study women's
cancer patterns especially breast cancer to build
effective care solutions. Pakistan's population of 220
million has seen a growing number of breast cancer
cases since the past few decades. The National
Cancer Registry Program shows breast cancer makes
up 40% of all cancer diagnoses among women in
Pakistan today. Many genes and hormones plus
environmental factors contribute to the rising
number of breast cancer cases (Amir et al., 2021).

The recent rise of obesity among people in Pakistan
makes women more prone to breast cancer. Research
shows obese women after menopause have a stronger
connection to developing breast cancer. In Pakistan,
the prevalence of obesity among women has been on
the rise, with a national prevalence of approximately
30%. This is a concerning trend, as excess body
weight is known to increase the production of
certain hormones, such as estrogen, which can
promote the growth and development of breast
tumors (Roheel et al., 2023).
Past conditions in Pakistan make breast cancer risk
higher because of obesity plus social class and
lifestyle habits. Women from rural and poorer
families in Pakistan face many barriers to getting
proper medical care especially regular testing for
breast cancer. When breast cancer goes undetected it
leads to poor long-term survival rates and limits
medical treatment choices. Traditional customs and
social views in Pakistan guide Pakistani women's
medical choices. Women in specific communities
struggle to receive medical treatment because they
cannot access transportation or meet healthcare costs
while facing opposition from their culture about
specific diseases. The social environment of Pakistan
brings extra hardships to Pakistani women trying to
deal with breast cancer (Zaib et al., 2024).
We need to use multiple methods to fight the
increasing rates of women's cancer in Pakistan. Our
work should focus on educational efforts to spread
health information about eating right for weight
control and staying active through exercise. Taking
these actions decreases the risk of getting breast
cancer and other cancers that occur because of
obesity. We must build thorough screening programs
for cancer plus effective ways to detect it early. The
state needs to set up widespread mammogram testing
plus teach medical staff how to examine breasts for
signs and how to direct patients toward proper
follow-up exams. Detecting cancers early helps
doctors treat them more effectively and patients live
longer (Gohar et al., 2024).
Building better medical facilities with fair access to
top cancer care serves as a key step toward solving
Pakistan's women's cancer problem. Our approach
demands funding for cancer facilities alongside staff
development and accessible medical treatments such
as chemotherapy, radiation therapy, and surgery
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(Mehmood et al., 2022). Furthermore, collaborative
research efforts between Pakistani institutions and
international partners can contribute to a better
understanding of the unique epidemiological

patterns and risk factors associated with women's
cancers in the country. Such research can inform the
development of culturally appropriate and evidence-
based prevention and treatment strategies (Figure 1).

Figure 1: Percentage of cancer among Pakistani women
Biological Mechanisms Linking
The molecular chain of events that connects obesity
to breast cancer development and growth uses many
different pathways. Obesity activates persistent low-
grade inflammation that raises inflammatory
molecules such as IL-6 and TNF-α. These substances
damage cells, affect cell communication, and reduce
tumor immune defense. Problems with leptin and
adiponectin hormone levels from fat tissue promote
cancer development patterns (Larson et al., 2023).
The body's condition of insulin resistance and high
insulin levels that occur in obesity turns on cell
growth signals that help tumors grow and survive.
Beyond insulin resistance, harmful changes in the
insulin-like growth factor system boost cancer
development. Increased estrogen levels in
postmenopausal women act as a main cause of breast
cancer growth because estrogen drives the
development of cancers that have hormone receptors
(Judana et al., 2021).

Socioeconomic Impacts
Our communities face major challenges because
breast cancer and obesity increase medical costs,
reduce workforce capacity, and diminish individual
quality of life. Society bears enormous financial

responsibility through medical expenses with breast
cancer generating $1.16 trillion globally every year
and obesity costing $200 billion annually in health
care in the United States (Pageot et al., 2022).
These diseases create more societal damage through
interruptions in work and lost wages beyond the
healthcare bills. Living with breast cancer and obesity
makes people more likely to experience emotional
troubles from anxiety and depression to social stigma
and self-image problems. These issues deeply affect
how people live at home, work and within their
relationships (Azin et al., 2023).
Low- and middle-income countries face significant
health care system strain because breast cancer and
obesity happen together at higher rates to people
who cannot get proper preventive care or treatment.
A balanced strategy in public health policies and
programs should aim for equality to eliminate such
health differences (Luo et al., 2022).
Breast cancer and obesity have become serious
worldwide health problems that need quick solutions
from many different medical fields. We need more
research about these health problems to learn how
they start and discover new ways to prevent them and
help patients recover fully. When we unite our
actions in these key areas, we can achieve better
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health and equality across global populations
(Harborg et al., 2023).
Punjab is Pakistan's most vital region because it hosts
the country's biggest population and economic
output with its 110 million inhabitants. The health
data from Punjab shapes overall national health
progress. Putting research content and treatment
methods first for the Pakistani population will create
more effective healthcare results. Epidemiologically,
the prevalence of both breast cancer and obesity
appears to be on the rise in Punjab. Breast cancer has
become the most common cancer afflicting women
in Pakistan, with incidence rates that are among the
highest globally. Concurrently, obesity levels have
skyrocketed, with over 30% of adults in Punjab
classified as overweight or obese. This dual burden of
non-communicable diseases places an immense strain
on the region's healthcare system and economy (Nag
et al., 2023).
Breast cancer and obesity interact more strongly in
the Punjabi population than many other regions.
Research has found that poor and working-class
Pakistani women experience health differences that
worsen their chance of getting breast cancer while
overweight. Punjab women typically give birth
multiple times and start having children at an early
age without exercising much - researchers identify
these patterns as breast cancer risk factors (Tan and
Habib, 2021).
The social environment of Punjab creates specific
obstacles and possibilities that affect how we solve
this public health problem. Gender roles, food
customs, and healthcare accessibility shape our
solutions for creating specific health programs. We
need to work directly with local communities to
create programs that match their cultural setting and
achieve real results. Punjab offers researchers a
valuable opportunity to study how breast cancer and
obesity affect each other. Epidemiological research
and lab tests in this region will help develop better
solutions for fighting breast cancer around the world.
Scientific breakthroughs in Punjab can help solve
health problems affecting other nations with similar
population health conditions (Mos et al., 2021).
Researchers can learn important insights about
breast cancer-obesity interactions by studying Punjab
Pakistan. The opportunity to understand and tackle
breast cancer and obesity in Punjab presents an

important research opportunity because of its large
disease impact and advanced socioeconomic
structure within its distinct cultural environment.
Testing prevention and treatment strategies in
Punjab will create solutions that reduce breast cancer
risks for women globally. The most important
economic center and biggest province of Pakistan,
Punjab contains a population of over 110 million
people. Scientific research demonstrates the serious
scale of obesity and breast cancer problems in this
particular area (Sinha et al., 2022).
The growing obesity problem in Punjab creates
major risks to public health services. According to
the latest Pakistan Demographic and Health Survey,
over 30% of adults in the province are classified as
either overweight or obese. This figure is significantly
higher than the national average of 25%. The rate of
obesity shows an obvious difference between men
and women in Punjab. Women shoulder more of the
obesity challenge since 40% of female population is
overweight or obese while just 24% of male
population shows similar weight conditions. Obesity
rates reach more than 50% for lower socioeconomic
women living in Punjab (Murtaza, 2023).
Multiple elements lead to Punjab's high obesity levels.
The nutrition shift in the region is driven by fast
urban development along with inactive daily routines
and readily available processed foods. People follow
cultural beliefs that reward larger body sizes which
makes obesity worse for women in particular. Type 2
diabetes and cardiovascular disease, known health
complications of obesity, occur frequently among
Punjab residents. Scientific data indicates that 16%
or more of the adult Punjab population deals with
diabetes largely due to obesity levels. The growing
number of heart and metabolic health disorders
creates both health risks for the public and strains on
medical resources (Singh and Lal, 2023).
Punjab leads Pakistan in both obesity rates and
breast cancer incidence rates. The province has one
of the highest breast cancer incidence rates
worldwide and women face breast cancer at a rate
above 50 cases per 100,000 people. Punjab's women
face breast cancer as the top cancer killer despite
having the most breast cancer cases (Maqbool and
Khan, 2023).
Unique population groups and medical aspects raise
breast cancer risk in these populations. The
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combination of early menarche menopause among
Pakistani women plus high birth rates and reduced
breastfeeding times makes them more vulnerable to
breast cancer. The high percentage of patients
diagnosed with late-stage breast cancer results from
delayed testing and limited access to good medical
care. Fifty percent of patients reach the healthcare
system at stages when treatment is less effective
(Tufail and Wu, 2023).
Breast cancer rates in Punjab show large differences
between people of different social classes. Women
from poor rural backgrounds usually show higher
breast cancer progression and poorer survival
chances than women in better-off urban settings. The
fact that poorer regions and ethnic groups suffer
worse breast cancer outcomes shows we must take
direct steps to help these populations. The
coexistence of obesity and breast cancer epidemics in
Punjab is not merely coincidental. Emerging
evidence points to a complex, bidirectional
relationship between these two conditions that has
profound implications for women's health in the
region (Khan et al., 2024).
Obesity, particularly in postmenopausal women, is a
well-established risk factor for the development of
hormone receptor-positive breast cancers. The excess
adipose tissue associated with obesity drives
hormonal dysregulation, chronic inflammation, and
insulin resistance - all of which can contribute to
carcinogenesis. Conversely, breast cancer diagnosis
and treatment also appear to heighten the risk of
obesity. Cytotoxic chemotherapies, hormonal
therapies, and physical inactivity during and after
cancer care can lead to weight gain, metabolic
disturbances, and reduced quality of life - further
exacerbating the obesity burden (Khalid et al., 2023).
The intersection of these epidemics is especially
concerning in the Punjab context, where both
conditions disproportionately affect women from
disadvantaged socioeconomic backgrounds.
Socioeconomic status is a key determinant of obesity
risk, while also shaping access to timely breast cancer
screening, diagnosis, and comprehensive care. This
"double burden" compounds the health disparities
experienced by vulnerable populations (Kashif et al.,
2024).

Implications and Opportunities for Intervention
The widespread growth of obesity and breast cancer
in Punjab threatens both public health standards
and regional economic progress. We require swift
multi-directional efforts to overcome these connected
public health threats. Non-communicable diseases
spreading quickly across Punjab strain the
inadequate healthcare system of the state. We need
to build stronger prevention programs while
improving cancer treatment facilities and adding
obesity treatment to standard medical care (Ali et al.,
2022).
Community health programs must teach local
families about healthy eating and exercise through
campaigns focused on female members and girls.
Going beyond treatment to teach people good health
habits leads to better results against obesity and
breast cancer. Our effort to reduce these disease rates
should target the underlying issues first. The health
conditions in Punjab are primarily affected by poor
economic status, unfair treatment of women, and
low levels of educational achievement. By
implementing policies that boost economic wellbeing,
fight gender discrimination, and make good
healthcare available to everyone we can start to break
these deeply rooted health problems (Siddique et al.,
2024).
The obesity and breast cancer epidemic in Punjab
affects women's health strongly and requires urgent
public health attention. The overlapping presence of
these issues gives us new ways to develop better
prevention methods for overall public health support.
The people of Punjab can create positive change
through sector wide collaboration by studying local
conditions (Rehman et al., 2024).

Trends in obesity prevalence among women in
Punjab over time.
National surveys and provincial health data show
that Punjab's obesity epidemic has grown worse as
more women suffer from obesity than men. During
the early 2000s research showed that 25% of adult
female residents in Punjab met the criteria for being
obese or overweight. The situation unfolds
dangerously as obesity rates continue to increase in
the recent two decades. The 2017-2018 Pakistan
Demographic and Health Survey showed that 40%
of women in Punjab met the criteria for obesity.
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Punjabi women experienced a shocking doubling of
their obesity rate across just 20 years (Chaudhry and
Sharma, 2023).
Obesity affects a majority of poor women living in
Punjab. A study shows that more than half of women
from poor households in Punjab have obesity or
overweight bodies. Women in economic extremes
demonstrate significant disparities in obesity rates
with 30% obesity prevalence in the richest
households yet 50% obesity rates among the poorest
families. Socioeconomic differences help explain why
obesity rates in Punjab are becoming a major health
issue. Urban growth, less physical activity, and
unhealthy processed food choices affect poor
communities much harder than others. The problem
of obesity has grown stronger because social
traditions favor women who are over-weight
(Saharwardi et al., 2022).
Rising obesity among Punjabi women threatens to
destroy both their health and their local healthcare
facilities. Obesity directly increases the risk of
developing type 2 diabetes, heart problems, and
particular cancers. The rise of obesity diseases is
pushing Punjab's healthcare system too far beyond its
limits. The obesity epidemic blocks women's ability
to be healthy and become empowered in the
province. Excess weight gain can lead to stigma,
decreased physical mobility, and poor mental health
outcomes - all of which undermine women's ability
to actively participate in social, economic, and
political spheres (Saif and Anwar, 2023).
In response to these alarming trends, stakeholders in
Punjab must urgently prioritize multi-pronged
strategies to address the growing obesity crisis, with a
particular focus on women's health. This will require
investing in prevention programs that promote
healthy lifestyles, strengthening primary healthcare
capacity to manage obesity and related conditions,
and tackling the underlying social determinants that
drive this epidemic. Failure to act decisively will have
far-reaching consequences, not only for the health
and wellbeing of women in Punjab, but also for the
broader socioeconomic development of the province
and the nation as a whole. By confronting the
obesity epidemic head-on, Punjab can pave the way
for a healthier, more equitable future for all its
citizens (Qaisar and Karim, 2021).

Geographic and demographic variations in breast
cancer incidence within Punjab
National surveys and provincial health data show
that Punjab's obesity epidemic has grown worse as
more women suffer from obesity than men. During
the early 2000s research showed that 25% of adult
female residents in Punjab met the criteria for being
obese or overweight. The situation unfolds
dangerously as obesity rates continue to increase in
the recent two decades. The 2017-2018 Pakistan
Demographic and Health Survey showed that 40%
of women in Punjab met the criteria for obesity.
Punjabi women experienced a shocking doubling of
their obesity rate across just 20 years (Badar and
Mahmood, 2023).
Obesity affects a majority of poor women living in
Punjab. A study shows that more than half of women
from poor households in Punjab have obesity or
overweight bodies. Women in economic extremes
demonstrate significant disparities in obesity rates
with 30% obesity prevalence in the richest
households yet 50% obesity rates among the poorest
families. Socioeconomic differences help explain why
obesity rates in Punjab are becoming a major health
issue. Urban growth, less physical activity, and
unhealthy processed food choices affect poor
communities much harder than others. The problem
of obesity has grown stronger because social
traditions favor women who are over-weight (Ali et al.,
2023).
Rising obesity among Punjabi women threatens to
destroy both their health and their local healthcare
facilities. Obesity directly increases the risk of
developing type 2 diabetes, heart problems, and
particular cancers. The rise of obesity diseases is
pushing Punjab's healthcare system too far beyond its
limits. The obesity epidemic blocks women's ability
to be healthy and become empowered in the
province. Breast cancer development among Punjabi
patients happens at different life stages than in
worldwide cases. Women in Pakistan often start
experiencing breast cancer before reaching their 50s,
while North American and European women are
more likely to receive a diagnosis between ages 60
and 70. Punjab's unusual breast cancer pattern
proves we need localized detection and screening
programs that understand local culture (Ali et al.,
2023).
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Setting up cancer care facilities in districts with heavy
disease burden will reduce barriers to treatment
while helping detect tumors early. Access
improvement projects must focus on helping both
poor communities and people living in remote areas
to ensure all can access affordable cancer treatment.
Punjab communities require health education
content that speaks their language while respecting
their culture to motivate them toward prompt
medical assistance. The efficiency of these programs
grows when we partner with local organizations and
use local delivery systems. Punjab must improve its
cancer registry tracking system to accurately track
future changes in disease patterns. The right
information from specific data helps policymakers
create better solutions to prevent breast cancer in
Punjab (Shoukat and Shah, 2023).
Differences in breast cancer occurrence between
Punjab's regions and population types make this
public health challenge harder to address.
Understanding these breast cancer trends gives us
chances to design programs that help everyone get
equal access to better healthcare against this disease.
The local population's different needs provide
stakeholders with guidance to create effective cancer
care systems that serve all Punjab women (Aslam et
al., 2024).

Obesity Rates: Punjab vs Other Regions
Punjab now leads Pakistan's obesity crisis at a higher
rate than any other province in the country.
Research finds 30% of Punjab adults suffer from
being overweight or obese - this rate surpasses the
25% national obesity and overweight percentage.
The obesity problem in Punjab looks similar to other
richer nations in the world instead of Pakistan's
national obesity levels or poor countries. Punjab has
similar obesity rates compared to Mexico and Britain
at 33% and 28% respectively yet these numbers far
surpass obesity levels seen in neighboring India and
Bangladesh at 20% and 19% respectively (Bibi et al.,
2021).
The rate of obesity in Punjab shows a much greater
impact on women than men. Data shows 40 percent
of women in Punjab exceed healthy weight levels
while only 24 percent of men do the same. The
obesity problem hits women harder in poor
economic groups as more than half of them become

obese. The way obesity affects men and women in
Punjab follows an unusual pattern compared to how
it develops globally (Basit et al., 2021).
Punjab leads the world in both overweight rates and
breast cancer cases. The state ranks among nations
with the highest incidence of these health issues.
Punjab has a breast cancer incidence rate higher than
many developed countries at 50 cases per 100,000
women - this exceeds the breast cancer rates in the
United States (43 per 100,000 women) and the
United Kingdom (35 per 100,000 women). Breast
cancer now leads all types of cancers found in
Pakistani women and Punjab carries most of this
serious health problem throughout the nation.
Breast cancer stands as a less common cancer type in
South Asian countries India and Bangladesh than
other types of cancer including gynecological and
gastrointestinal cancers (Asif et al., 2024).
Breast cancer cases in Punjab show significant
variation between different types of patients. Rich
women living in cities show more breast cancer cases
than their poor rural counterparts. The breast cancer
distribution among different socioeconomic classes
in Punjab differs from what Western countries
typically show with poorer neighborhoods having
higher rates. Research shows both obesity rates and
breast cancer cases continue to rise statewide in
Punjab. This province has breast cancer rates that
outpace national Pakistan numbers and extend
beyond levels found in countries with a similar
income status to reach those in high-income nations
(Tanveer et al., 2022).
Our results emphasize the need to solve these linked
health problems in Punjab urgently. Not tackling this
problem will affect Punjab residents' health plus
harm Pakistan's social and economic growth (Ullah
et al., 2021). A combination of local healthcare
programs will help Punjab control obesity and breast
cancer based on the specific needs in the area. We
need to build up primary healthcare systems while
running focused health education programs and
solving health-related life conditions to ensure
everyone gets proper screening and treatment
resources (Khan et al., 2021).
Punjab should act on new research findings to create
a better future for public health while helping other
regions handle non-communicable diseases. The
province needs to apply its local health information
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to develop better solutions that can easily scale up
across systems (Luqman et al., 2021).

Genetic Predispositions to Breast Cancer in Punjab
Breast cancer forms because of genetic changes plus
hormone activity and exposure to environmental
elements. Hereditary gene mutations responsible for
breast cancer occur in a smaller portion of cases at 5-
10% but significantly raise disease risk for those
affected. Researchers now believe that specific
combinations of genes appear more often in Punjab
populations which explains why breast cancer rates
in the province are higher than expected. Global
research shows BRCA1 and BRCA2 gene mutations
occur more frequently in breast cancer patients from
Punjab than in other worldwide populations (Sadia
et al., 2021).
Research at Lahore University revealed that 20% of
breast cancer patients in Lahore had pathogenic
BRCA1/2 mutations which exceeded the normal 5-
10% occurrence found in Western societies.
Younger-aged women with breast cancer in Punjab
showed more BRCA1/2 mutations which help
explain how hereditary breast cancer differs in this
area (Bilal et al., 2021 and 2024).
Scientists discovered new genetic changes that can
increase breast cancer risk in the Punjab population.
Scientists discovered that specific DNA repair
mechanisms, cell cycle proteins, and hormonal
pathways raise breast cancer risk in Punjab genes
(Bilal et al., 2024).

Familial Aggregation of Breast Cancer in Punjab
Research shows that breast cancer has high chances
of occurring between family members who live in
Punjab. Scientific studies prove women get a 200%
to 300% greater risk of breast cancer when they have
a relative by blood who developed breast cancer.
Family members who live under similar conditions
develop a higher risk of breast cancer because they
share both genetic and environmental influences.
Breast cancer risk spreads more easily among Punjab
families because of their practice of marrying
relatives and having multiple children (Bilal et al.,
2023).
Cancer cases due to a family's breast cancer history
display specific traits in Punjab. Family-history breast
cancer cases start at younger ages and result in more

serious types of cancer that produce worse treatment
outcomes. The data shows we must develop
screening programs and early detection methods to
protect people at high risk in Punjab province (Bilal
et al., 2022).

Implications for Precision Cancer Prevention and
Control
Studies linking breast cancer genes and family traits
in Punjab suggest changes are needed to better
protect and test people in this region. Medical
centers that add BRCA1/2 and panel tests to
standard practice can better assess patients' genetic
risks and find cancers sooner. Family history of
breast cancer requires women to undergo more
frequent medical checks accompanied by breast
prevention measures plus medication (Shah et al.,
2022).
The roll out of genetic services in Punjab meets
several operational and social barriers. The lack of
medical facilities plus money problems and social
beliefs about cancer genes may prevent many people
from taking this test. Local communities must be
active partners as we design solutions to make
healthcare services more accessible to persons facing
these barriers. Research about breast cancer genetics
in Punjab leads scientists to design screening models
tailored for the local population's needs. These risk
models that use relevant health test results and
medical history data can divide women into risk
groups to help choose better breast cancer screening
methods at lower cost (Bilala,b, 2021).
Breaking down the social barriers that influence
familial breast cancer risk remains our essential
strategy for Punjab. We should work on reducing
wealth differences and empowering both genders
while building a setting that supports better health
outcomes to lower the disease's unequal distribution.
We should develop cancer prevention methods that
work directly with communities across the board. To
fully understand breast cancer development in
Punjab researchers must build stronger research
programs and better data management systems
throughout the region. We need researchers from
different fields to study together how genes, actions,
and community settings affect breast cancer
development and treatment (Rubi et al., 2022).
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The study of breast cancer genetics and family history
in Punjab reveals a unique pattern of disease
occurrence that demands targeted public health
strategies. The identified context details will help
stakeholders create better plans to prevent breast
cancer and spot it early while offering fair treatment
options throughout the province. Policymakers and
healthcare teams need to understand Punjab's breast
cancer risk patterns to advance meaningful
interventions that lower disease impact in the area.
Success depends on combined sector collaborations
that focus on genetic healthcare development
alongside family risk assessment and equal access
programs (Khan et al., 2023).
By studying Punjab's breast cancer situation, we can
develop better strategies to combat rising breast
cancer rates in other lower- and middle-income areas.
Research-based health solutions will create better
health opportunities for all women across Punjab
and worldwide. The weightiest region Punjab hosts
more Pakistani residents and produces most
economic output and faces high risks from obesity
and breast Cancer. In Punjab half of all adult women
have body weights classified as overweight or obese
with breast cancer incidence reaching high levels
worldwide. The lifestyle habits and biological effects
of these diseases work together in a direct feedback
loop (Bilal et al., 2024).

Dietary Patterns and Nutrition Transition
The continuous shift in Punjabi nutrition toward
processed, high-energy meals is one of the main
lifestyle factors behind the obesity and breast cancer
epidemics. Traditional, plant-based diets are giving
way to ones heavy in saturated fats, processed carbs,
and added sugars as a result of rapid urbanization,
growing affluence, and globalization of food systems
(Sajjad et al., 2024).
The obesity epidemic, especially among Punjabi
women, has been exacerbated by these dietary
changes as well as rising intake of items high in
calories but low in nutrients. Weight gain and
excessive calorie intake are known risk factors for the
emergence of some subtypes of breast cancer,
particularly in the postmenopausal stage. Crucially,
Punjab's lower socioeconomic classes have been
disproportionately affected by the nutrition change,
with over 50% of women suffering from obesity.

This emphasizes the significance of wider societal
(Jawad et al., 2022).

Physical Inactivity and Sedentary Lifestyles
Declining physical activity levels have also been
identified as a major factor in Punjab's obesity and
breast cancer epidemics, coinciding with the
nutrition change. Sedentary lives have become more
common, particularly among women, as a result of
urbanization, labor mechanization, and the
expansion of sedentary leisure and transportation
options (Khan et al., 2021).
Absence of regular exercise raises the risk of obesity
and weight gain, but it also raises the chance of
breast cancer development on its own. Hormonal
dysregulation, chronic inflammation, and metabolic
disorders have all been connected to physical
inactivity, and these conditions can exacerbate
carcinogenic processes (Luqman et al., 2021).
It's concerning that Punjabi gender norms and
societal expectations frequently confine women to
more sedentary, domestic responsibilities, which
further discourages physical activity. Creating
community-based, customized physical activity
programs (Rubi et al., 2022).

Reproductive and Hormonal Factors
Women's vulnerability to obesity and breast cancer is
significantly influenced by Punjab's unique
reproductive patterns and hormonal profiles.
Increased lifelong exposure to endogenous hormones
has been associated with factors like early menarche,
high parity, and low breastfeeding rates—all of which
are more prevalent in the Punjab environment.
Obesity and weight gain may result from this
elevated hormonal environment. These reproductive
traits are also known risk factors for specific subtypes
of breast cancer, especially those that are hormone
receptor-positive (Iftikhar et al., 2021).
A diversified strategy would be needed to address
these ingrained hormonal and reproductive factors
in Punjab. This could entail encouraging
breastfeeding, expanding access to family planning
services, and giving women the knowledge and ability
to make decisions regarding their reproductive
health (Iftikhar et al., 2024).
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Environmental Determinants of Obesogenic and
Carcinogenic Exposures
The physical environment of Punjab helps determine
how people develop obesity and breast cancer risk.
Public health challenges have grown more severe due
to rapid city expansion and industrial development
plus unhealthy space design. The growth of cities in
Punjab switched from walkable green neighborhoods
to road-focused development which supports indoor
living and limited physical activity. Poor urban
residents endure extensive weight gain because of
readily available high-calorie processed foods that
marketers aggressively promote (Shahin et al., 2024).
The health risks of breast cancer rise in Punjab due
to toxic substances produced by industries
throughout the region. Studies show that endocrine-
disrupting chemicals and air pollutants work
together with other cancer-causing agents to mess
with hormones and cells which can trigger tumor
growth. Most polluted zones in Punjab surround
poor neighborhoods where industrial sites
concentrate making these communities bear a larger
burden of environmental exposure. Poor
communities face double obstacles because
environmental pollution worsens both the health
problems and income gaps in breast cancer and
obesity cases (Noor et al., 2024).

The Obesity-Inflammation-Breast Cancer Axis
Obesity with its increased fat tissue builds up in our
bodies and strongly increases the risk of various types
of cancer like breast cancer. Recent findings
demonstrate that the relationship has many
contributing factors and ongoing low-level
inflammation serves as its principal mechanism. Fat
tissue grows excessively in obese people which makes
the lower abdominal fat tissue stop functioning
properly. The immune response activates immune
cells in the problem area to trigger a chain reaction
of pro-inflammatory substances called cytokines and
chemokines. This inflammatory state helps cancer
development through tissue growth and promotes
new blood vessel formation and spread (LeVee and
Mortimer, 2023).
Inflammation from obesity leads to more significant
breast cancer dangers and disease effects during
postmenopausal years. Hormonal changes during
menopause combined with abnormal body fat

distribution increase breast cancer growth through
greater inflammation (Bandera et al., 2021).

The Role of Adipokines in Breast Cancer
Progression
Adipokines secreted by fat tissue form a network that
connects obesity to inflammation which links to
breast cancer development. These bioactive peptides
help control the body's metabolic and inflammatory
functions which determine how cancer advances and
grows. Leptin functions as the essential energy-
balancing molecule that white adipose tissue
produces to control both energy storage and appetite.
The increase of leptin levels due to obesity has
proven to enhance breast cancer development and
decrease treatment effectiveness (Bilal et al., 2022).
Leptin supports tumor formation by using several
distinct mechanisms. Leptin triggers breast cancer
cell growth by turning on signaling networks like
JAK/STAT and MAPK throughout the tumor
development process. Leptin speeds up breast cancer
growth through its effects on blood vessel formation
while reducing immune system control and
encouraging inflammation. The adipokine
adiponectin offers breast cancer protection through
its vital role in defense against the disease. The
insulin-sensitizing hormone adiponectin has reduced
levels in people who have obesity. Research links
lower adiponectin levels in the body to higher breast
cancer risks and poorer results because this hormone
naturally blocks cell growth while fighting
inflammation (Bilal and Ansari, 2021).

Estrogen and Breast Cancer Risk in Punjab
The primary sex hormone in women called estrogen
regulates breast cancer growth and advancement.
Elevated estrogen levels whether made by our bodies
naturally or from external sources continue to show
a connection to breast cancer development over time.
Multiple distinctive hormonal and reproductive
patterns in Punjab explain why this region
experiences unusually high rates of breast cancer.
The reproductive patterns of Punjab women show
early first menstrual cycle and delayed end of
menstruation compared to worldwide norms. The
prolonged duration of female reproduction means a
higher estrogen dose during life, boosting breast
cancer risk (Hussain et al., 2022).
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Punjab's traditional customs and financial situation
encourage women to give birth to more children
while they breastfeed for shorter periods. Studies link
reproduction factors to increased estrogen
production in these women and show they face an
elevated threat of estrogen-dependent breast cancer
particularly hormone receptor positive tumors.
Breast cancer susceptibility in Punjab shows
additional effects from the province's characteristic
metabolic health and obesity rates. The widespread
presence of fat deposits in Punjab produces estrogen
naturally through the conversion of androgen
hormone materials. Repeated exposures to obesity
and hormone shift continuously raise the risk of
breast cancer in affected women (Khalid et al., 2023).
Estrogen receptor activity and its related signaling
sequences affect many aspects of breast cancer
behavior and patient recovery in Punjab. Estrogen
receptor-positive breast cancers behave differently
and react differently to treatment than breast cancers
without ER receptors. The large number of estrogen
receptor positive breast cancer cases found in Punjab
matches the distinctive hormonal environment of
the province. ER+ tumors tend to be more
responsive to endocrine therapies targeting estrogen
signaling, such as selective estrogen receptor
modulators (SERMs) and aromatase inhibitors.
However, the effectiveness of these targeted
treatments may be influenced by factors like age,
menopausal status, and underlying metabolic health
(Javed and Khalid et al., 2022; Bilal et al., 2024).
Concerningly, women in Punjab also tend to present
with breast cancer at younger ages, often before the
menopausal transition. This epidemiological pattern
can result in a higher proportion of aggressive,
hormone receptor-positive tumors that may exhibit
more rapid progression and poorer outcomes,
particularly in the absence of timely diagnosis and
appropriate hormonal management (Sattar et al.,
2024).

Implications for Precision Public Health
Approaches in Punjab
Prostate cancer risk and survival in Punjab point to
the importance of developing personalized public
health strategies that recognize local hormone
patterns and reproduction factors. Prevention
programs in Punjab might help decrease breast

cancer prevalence by focusing on weight control,
reproductive health teaching, and monitoring
endocrine-disrupting chemicals. Our health
programs will work best when we adapt them to fit
Punjab's local traditions and understanding between
men and women (Khalique ad Khan, 2021).
The use of estrogen receptor status and related
hormone biomarkers in standard risk assessments
and treatment decisions helps doctors provide better
tailored care for Punjab women. We need to
improve diagnostic equipment availability while
training more healthcare professionals and
facilitating teamwork for oncologists’
endocrinologists and public health specialists to
work together. Buildings better research facilities and
data networks in Punjab will help scientists learn
more about hormone-related breast cancer in the
region. Through detailed studies of entire
populations, we can learn how estrogen works
together with obesity and reproductive variables plus
contextual factors to develop effective public health
programs (Saleem et al., 2023).

Conclusion
The importance of estrogen and its signaling
pathways in determining the risk and prognosis of
breast cancer in Punjab, Pakistan, emphasizes the
necessity of precision public health strategies that
take into consideration the distinct hormonal and
reproductive characteristics of the area. Stakeholders
can develop more fair and successful initiatives for
breast cancer prevention, early detection, and
management across the province by utilizing these
contextual insights.
The disproportionate burden of breast cancer among
Punjabi women may be lessened by addressing the
hormonal and metabolic causes of the disease and
incorporating hormone-related biomarkers into
therapeutic decision-making. In the end, the Punjab
experience can be a useful case study to direct
precision cancer control programs in other low- and
middle-income areas where the incidence of breast
cancer is on the rise.

REFERENCES
Abdul Rehman, M., Tahir, E., Ghulam Hussain, H.,

Khalid, A., Taqi, S. M., & Meenai, E. A.
(2024). Awareness regarding breast cancer



ISSN: 3007-1208 & 3007-1216 Volume 3, Issue 2, 2025

https:thermsr.com | Bilal et al., 2025 | Page 680

amongst women in Pakistan: A systematic
review and meta-analysis. Plos one, 19(3),
e0298275.

Adam, R., Haileselassie, W., Solomon, N., Desalegn,
Y., Tigeneh, W., Suga, Y., & Gebremedhin,
S. (2023). Nutritional status and quality of
life among breast Cancer patients
undergoing treatment in Addis Ababa,
Ethiopia. BMC women's health, 23(1), 428.

Ali, A., Manzoor, M. F., Ahmad, N., Aadil, R. M.,
Qin, H., Siddique, R., ... & Aizhong, L.
(2022). The burden of cancer, government
strategic policies, and challenges in Pakistan:
A comprehensive review. Frontiers in
nutrition, 9, 940514.

Ali, M. M., Ahmed, R. M., Ghouri, R. G., Naeem,
H., Khan, A., & Khokhar, M. A. (2023).
Comparison of presentation and
performance status between cancer patients
residing in rural and urban areas of Punjab,
Pakistan. International Journal of Pathology,
90-90.

Amir, U., Saleem, Y., & SundasIshaque, S. R. (2021).
Prevalence of obesity in breast cancer
patients of Pakistan. Clin. Oncol, 6, 1804.

Arzanova, E., & Mayrovitz, H. N. (2022). The
epidemiology of breast cancer. Exon
Publications, 1-19.

Asif, M., Qureshi, H. A. I., Seyal, S. M., Aslam, M.,
Sultan, M. T., Elwahab, M. E. A., ... &
Wyszyńska, J. (2024). Assessing Disparities
about Overweight and Obesity in Pakistani
Youth Using Local and International
Standards for Body Mass Index. Journal of
Clinical Medicine, 13(10), 2944.

Aslam, A., Mustafa, A. G., Hussnain, A., Saeed, H.,
Nazar, F., Amjad, M., ... & Alkhalidi, D. K.
(2024). Assessing Awareness, Attitude, and
Practices of Breast Cancer Screening and
Prevention Among General Public and
Physicians in Pakistan: A Nation With the
Highest Breast Cancer Incidence in Asia.
International Journal of Breast Cancer,
2024(1), 2128388.

Azin, A., Tahmasebi, H., Brar, A., Azin, S., Ko, G.,
Covelli, A., & Cil, T. (2023). Racial, ethnic
and socioeconomic disparities in diagnosis,
treatment, and survival of patients with

breast cancer. The American Journal of
Surgery, 225(1), 154-161.

Badar, F., & Mahmood, S. (2023). Cancer in Lahore,
Pakistan, 2010–2019: an incidence study.
BMJ open, 11(8), e047049.

Bandera, E. V., Alfano, C. M., Qin, B., Kang, D. W.,
Friel, C. P., & Dieli-Conwright, C. M.
(2021). Harnessing nutrition and physical
activity for breast cancer prevention and
control to reduce racial/ethnic cancer health
disparities. American Society of Clinical
Oncology Educational Book, 41, e62-e78.

Basit, A., Askari, S., Zafar, J., Riaz, M., Fawwad, A.,
& Members, N. D. S. P. (2021). NDSP 06:
Prevalence and risk factors for obesity in
urban and rural areas of Pakistan: A study
from second National Diabetes Survey of
Pakistan (NDSP), 2016–2017. Obesity
Research & Clinical Practice, 15(1), 19-25.

Bibi, S., Khan, T. M., Zafar, W. M., Umer, M. J.,
Iqbal, U. F., Maqsood, M. A., ... & Mumtaz,
M. (2021). Prevalence of obesity and impact
of menopause on it among women of rural
area of Punjab, Pakistan. European Journal
of Medical and Health Sciences, 3(1), 108-
111.

Bilal, A. (2021). Impacts of depression on pregnancy:
A review. Occup Med Health Aff, 9(2).

Boubertakh, B., Silvestri, C., & Di Marzo, V. (2022).
Obesity: The fat tissue disease version of
cancer. Cells, 11(12), 1872.

Campbell, N. J., Barton, C., Cutress, R. I., &
Copson, E. R. (2023). Impact of obesity,
lifestyle factors and health interventions on
breast cancer survivors. Proceedings of the
Nutrition Society, 82(1), 47-57.

Chaudhary, M., & Sharma, P. (2023). Abdominal
obesity in India: analysis of the National
Family Health Survey-5 (2019–2021) data.
The Lancet Regional Health-Southeast Asia,
14.

Bilal, A., & Ansari, M. S. (2021). Prevalence and
severity of epilepsy in district Chiniot,
Pakistan. Occup Med Health Affairs, 9(3).

Daly, A. A., Rolph, R., Cutress, R. I., & Copson, E.
R. (2021). A review of modifiable risk factors
in young women for the prevention of breast



ISSN: 3007-1208 & 3007-1216 Volume 3, Issue 2, 2025

https:thermsr.com | Bilal et al., 2025 | Page 681

cancer. Breast Cancer: Targets and Therapy,
241-257.

Gohar, L., Riaz, B., Nadeem, M. S., Abbas, S., Afsar,
T., Razak, S., ... & Shafique, H. (2024).
Body mass index and altered lipid profile as
major risk markers for breast cancer
progression: a cross-sectional study of
postmenopausal women in Pakistan. BMC
Women's Health, 24(1), 90.

Harborg, S., Feldt, M., Cronin-Fenton, D., Klintman,
M., Dalton, S. O., Rosendahl, A. H., &
Borgquist, S. (2023). Obesity and breast
cancer prognosis: pre-diagnostic
anthropometric measures in relation to
patient, tumor, and treatment characteristics.
Cancer & metabolism, 11(1), 8.

Hussain, I., Majeed, A., Masood, I., Ashraf, W.,
Imran, I., Saeed, H., ... & Rasool, M. F.
(2022). A national survey to assess breast
cancer awareness among the female
university students of Pakistan. Plos one,
17(1), e0262030.

Iftikhar, A., Iqbal, A., Naveed, N., Akbar, I., Fatima,
U., & Bilal, A. (2021). An overview of
harmful effects of polycystic ovary syndrome.
Journal of Oncology Research Review &
Reports, 156, 2-5.

Iftikhar, A., Yaqoob, I., Bilal, A., Sajid, N., & Kiran,
A. (2024). Navigating the Ethical Landscape
of Xenotransplantation: A Metadata Analysis
for Informed Decision-Making: Ethical and
Clinical Insights into Xenotransplantation.
Journal of Health and Rehabilitation
Research, 4(3), 1-5.

Javed, H. S., & Khalid, M. I. (2022). The factors
contributing for breast cancer in Pakistan:
meta-analysis on last decade studies on
breast cancer. Pakistan BioMedical Journal,
23-26.

Jawad, M., Bilal, A., Khan, S., Rizwan, M., & Arshad,
M. (2023). Prevalence and awareness survey
of tuberculosis in the suspected population
of Bajaur Agency in Fata, Pakistan:
Prevalence and awareness survey of
tuberculosis. Pakistan Journal of Health
Sciences, 56-61.

Jurdana, M. (2021). Physical activity and cancer risk.
Actual knowledge and possible biological

mechanisms. Radiology and oncology, 55(1),
7-17.

Kashif, H., Raza, Q., Nawaz, S., Imran, K., Raza, S.
Q., Malik, A. I., ... & Muhammadah, M.
(2024). The Impact of Chemotherapy on the
Nutritional Status of Breast Cancer Patients.
Cureus, 16(12).

Bilal, A., Naveed, N., & Haider, M. (2021). A brief
note on cancer and its treatment. Occup
Med Health Aff, 9(7), 1-3.

Bilal, A., Tanvir, F., Ahmad, S., Azam, A. R., Qasim,
M., Zafar, H., & Tanvir, F. (2024).
Therapeutical Evaluation of Bioactive
Compounds of Nigella Sativa for HER2-
Positive Breast Cancer Treatment. Journal of
Population Therapeutics & Clinical
Pharmacology, 31(9), 3149-3164.

Khalid, A., Qadir, A., Abbasi, N. A., Jamil, N.,
Shakoor, M. B., & Ahmad, S. R. (2023).
SURVEILLANCE OF BLOOD
CHEMISTRY IN BREAST CANCER
PATIENTS BELONGING TO PUNJAB,
PAKISTAN. Pakistan Journal of Science,
75(03), 598-607.

Khalid, A., Qadir, A., Abbasi, N. A., Jamil, N.,
Shakoor, M. B., & Ahmad, S. R. (2023).
SURVEILLANCE OF BLOOD
CHEMISTRY IN BREAST CANCER
PATIENTS BELONGING TO PUNJAB,
PAKISTAN. Pakistan Journal of Science,
75(03), 598-607.

Khalid, A., Qadir, A., Abbasi, N. A., Jamil, N.,
Shakoor, M. B., & Ahmad, S. R. (2023).
Surveillance Of Blood Chemistry in Breast
Cancer Patients Belonging to Punjab,
Pakistan. Pakistan Journal of Science, 75(03),
598-607.

Bilal, A., Ahmad, S., Fakhr Un Nisa, F. A., Ramzan,
K., Tariq, M., & Saleem, M. (2022). ROLE
OF TUMOR NECROSIS FACTOR-ΒETA
(TNF-β) IN GASTRIC CANCER: SINGLE
NUCLEOTIDE POLYMORPHISMS
ANALYSIS-AN IN-SILICO STUDY.
structure, 3(3), 191-206.

Khalique, F., & Khan, S. A. (2021). Multiple disease
hotspot mining for public health informatics
in resource starved settings: study of



ISSN: 3007-1208 & 3007-1216 Volume 3, Issue 2, 2025

https:thermsr.com | Bilal et al., 2025 | Page 682

communicable diseases in Punjab, Pakistan.
IEEE Access, 9, 89989-89998.

Khan, N. U., Khan, B. M., Azam, I., & Hayat, A.
(2024). Current Situation of Breast Cancer
in Pakistan and the Dire Need of Early
Diagnosis. Current Trends in OMICS, 4(2),
01-20.

Khan, S., Nauman, H., Saher, S., Imtiaz, H. A., Bibi,
A., Sajid, H., ... & Bibi, S. (2021). Gender
difference in obesity prevalence among
general population of Lahore, Pakistan.
European Journal of Medical and Health
Sciences, 3(3), 55-58.

Khan, Y., Khan, N. U., Ali, I., Khan, S., Khan, A. U.,
Iqbal, A., & Adams, B. D. (2023).
Significant association of BRCA1
(rs1799950), BRCA2 (rs144848) and TP53
(rs1042522) polymorphism with breast
cancer risk in Pashtun population of Khyber
Pakhtunkhwa, Pakistan. Molecular Biology
Reports, 50(7), 6087-6096.

Bilal, A., Tanvir, F., Ahmad, S., Kanwal, N., Zulfiqar,
H., & Ishaq, R. (2024). Pharmacokinetic
Properties of Bioactive Compounds of Aloe
vera against Pregnancy-Associated Plasma
Protein A (PAPP-A) inducing Triple-Negative
Breast Cancer. Kurdish Studies, 12(5), 157-
168.

Bilal, A., Tanvir, F., Ahmad, S., Shah, S. H. A.,
Ahmad, H. A., & Kanwal, N. (2024). Pre-
clinical study of the bioactive compound
Asiaticoside against the proteins inducing
human mammary carcinoma using
molecular docking and ADME analysis.
Remittances Review, 9(2), 3543-3576.

Larson, E. A., Dalamaga, M., & Magkos, F. (2023,
June). The role of exercise in obesity-related
cancers: Current evidence and biological
mechanisms. In Seminars in cancer biology
(Vol. 91, pp. 16-26). Academic Press.

LeVee, A., & Mortimer, J. (2023). The challenges of
treating patients with breast cancer and
obesity. Cancers, 15(9), 2526.

Luo, C., Li, N., Lu, B., Cai, J., Lu, M., Zhang, Y., ...
& Dai, M. (2022). Global and regional
trends in incidence and mortality of female
breast cancer and associated factors at

national level in 2000 to 2019. Chinese
medical journal, 135(01), 42-51.

Luqman, M., Hussain, R., Yaseen, M., Mehmood, M.
U., Asghar, I., & Saleem, U. (2021).
Comparative Analysis of Dietary Intake
Patterns of Rural and Urban Communities
of Southern Punjab, Pakistan. Sarhad
Journal of Agriculture, 37(1).

Lv, L., Zhao, B., Kang, J., Li, S., & Wu, H. (2023).
Trend of disease burden and risk factors of
breast cancer in developing countries and
territories, from 1990 to 2019: Results from
the Global Burden of Disease Study 2019.
Frontiers in Public Health, 10, 1078191.

Manca, R., Bombillar, F., Glomski, C., & Pica, A.
(2022). Obesity and immune system
impairment: A global problem during the
COVID-19 pandemic. International Journal
of Risk & Safety in Medicine, 33(2), 193-208.

Manson, E. N., & Achel, D. G. (2023). Fighting
Breast Cancer in Low-and-Middle-Income
Countries–What must we do to get every
woman screened on regular basis?. Scientific
African, e01848.

Mao, J. J., Pillai, G. G., Andrade, C. J., Ligibel, J. A.,
Basu, P., Cohen, L., ... & Salicrup, L. A.
(2022). Integrative oncology: Addressing the
global challenges of cancer prevention and
treatment. CA: A Cancer Journal for
Clinicians, 72(2), 144-164.

Maqbool, S. A., & Khan, T. A. (2023). Breast
Cancer: Impact of Modifiable and Non-
Modifiable Risk Factors Among
Premenopausal Women of Karachi, Sindh.
Journal of Aziz Fatimah Medical & Dental
College, 5(1), 18-24.

Mehmood, S., Yasin, A., Ahmad, I., Rabab, S. A., &
Soomar, A. M. (2022). Relationship Between
Obesity, Menopausal Status and Breast
Cancer Risks-A Review: Obesity,
Menopausal Status and Breast Cancer Risks.
Pakistan Journal of Health Sciences, 02-07.

Mohajan, D., & Mohajan, H. K. (2023). Obesity and
its related diseases: a new escalating alarming
in global health. Journal of Innovations in
Medical Research, 2(3), 12-23.

Moss, J. L., Tatalovich, Z., Zhu, L., Morgan, C., &
Cronin, K. A. (2021). Triple-negative breast



ISSN: 3007-1208 & 3007-1216 Volume 3, Issue 2, 2025

https:thermsr.com | Bilal et al., 2025 | Page 683

cancer incidence in the United States:
ecological correlations with area-level
sociodemographics, healthcare, and health
behaviors. Breast Cancer, 28, 82-91.

Murtaza, A. (2023). MUTYH Gene Mutations and
Breast Cancer Risk: A Focus on Southern
Punjab, Pakistan. BULLET: Jurnal
Multidisiplin Ilmu, 2(4), 1110-1120.

Nag, S., Dikshit, R., Desai, S., Mane, A., Mhatre, S.,
Neve, R., ... & Gupta, S. (2023). Risk factors
for the development of triple-negative breast
cancer versus non-triple-negative breast
cancer: a case–control study. Scientific
Reports, 13(1), 13551.

Noor, A., Bilal, A., & Ali, U. (2024). Towards
Personalized Cancer Care: A Report of
CRISPR-Cas9 Applications in Targeted
Therapies and Precision Medicine. Journal
of Health and Rehabilitation Research, 4(2),
1375-1380.

Omotoso, O., Teibo, J. O., Atiba, F. A., Oladimeji,
T., Paimo, O. K., Ataya, F. S., ... & Alexiou,
A. (2023). Addressing cancer care inequities
in sub-Saharan Africa: current challenges
and proposed solutions. International
Journal for Equity in Health, 22(1), 189.

Pageot, Y. K., Stanton, A. L., Ganz, P. A., Irwin, M.
R., Cole, S. W., Crespi, C. M., ... & Bower, J.
E. (2022). Socioeconomic status and
inflammation in women with early-stage
breast cancer: mediation by body mass index.
Brain, behavior, and immunity, 99, 307-316.

Pati, S., Irfan, W., Jameel, A., Ahmed, S., & Shahid,
R. K. (2023). Obesity and cancer: a current
overview of epidemiology, pathogenesis,
outcomes, and management. Cancers, 15(2),
485.

Qaisar, R., & Karim, A. (2021). BMI status relative
to international and national growth
references among Pakistani school-age girls.
BMC pediatrics, 21, 1-12.

Roheel, A., Khan, A., Anwar, F., Akbar, Z., Akhtar,
M. F., Imran Khan, M., ... & Ahmad, R.
(2023). Global epidemiology of breast cancer
based on risk factors: a systematic review.
Frontiers in Oncology, 13, 1240098.

Rubi, G., Amir, M., Ashraf, N., Bashir, A., &
Andaleeb, H. (2022). Breast cancer in

Pakistan-an updated overview. Pakistan
Postgraduate Medical Journal, 33(04), 120-
123.

Sadia, S., Shaikh, R. S., Tariq, N., & Kausar, T.
(2021). 19. Analysis of P4 receptors
polymorphisms in the development of breast
cancer: A study of Southern Punjab
(Pakistan). Pure and Applied Biology (PAB),
11(1), 181-190.

Saif, S., & Anwar, S. (2023). Provincial disparities,
trends and coexisting health inequalities
among women of reproductive age and its
determinants in the context of sustainable
development goals. Bulletin of business and
economics (BBE), 12(1), 1-17.

Sajjad, M. K., Bilal, A., Iftikhar, A., Awais, M., Asif,
I., Shaheen, F., & Zahoor, G. (2024).
Examining the Association Between
Pesticide Exposures and Chronic Diseases in
Agricultural Workers. Remittances Review,
9(2), 2153-2176.

Saleem, Z., Haseeb, A., Abuhussain, S. S. A., Moore,
C. E., Kamran, S. H., Qamar, M. U., ... &
Godman, B. (2023). Antibiotic susceptibility
surveillance in the Punjab Province of
Pakistan: findings and implications.
Medicina, 59(7), 1215.

Sattar, R. Z., Bilal, A., Bashir, S., Iftikhar, A., &
Yaqoob, I. (2024). Embryotoxicity of
fluconazole on developing chick embryos.
The Journal of Basic and Applied Zoology,
85(1), 8.

Shah, S. H. A., Bilal, A., Durrani, M. K., Irshad, M.
K., Humma, Z., & Khan, S. (2024).
Exploring Consumption and Effects of
Carbonated Soft Drink Among Secondary
School Students in Rahim Yar Khan
(Pakistan). Journal of Asian Development
Studies, 13(1), 422-435.

Shahin, F., Ishfaq, A., Asif, I., Bilal, A., Masih, S.,
Ashraf, T., ... & Ishfaq, R. (2024). CRISPR-
Cas Innovative Strategies for Combating
Viral Infections and Enhancing Diagnostic
Technologies: CRISPR-Cas in Viral
Diagnostics and Therapeutics. Journal of
Health and Rehabilitation Research, 4(3), 1-
4.



ISSN: 3007-1208 & 3007-1216 Volume 3, Issue 2, 2025

https:thermsr.com | Bilal et al., 2025 | Page 684

Shoukat, Z., & Shah, A. J. (2023). Breast cancer
awareness and associated factors among
women in Pakistan: A cross-sectional
descriptive study. Asian Pacific Journal of
Cancer Prevention: APJCP, 24(5), 1561.

Siddiqui, R., Mehmood, M. H., & Khan, N. A.
(2024). An overview of breast cancer in
Pakistan. Discover Medicine, 1(1), 82.

Singh, S., & Lal, M. Financial Burden of Cancer
Disease in Rural Punjab: A Study of Malwa
Belt. In Challenges to Punjab Economy (pp.
326-346). Routledge India.

Sinha, A., Bavishi, A., Hibler, E. A., Yang, E. H.,
Parashar, S., Okwuosa, T., ... & Akhter, N.
(2022). Interconnected clinical and social
risk factors in breast cancer and heart failure.
Frontiers in Cardiovascular Medicine, 9,
847975.

Soharwardi, M. A., Sarwar, J., & Hussain, E. (2022).
Prevalence of underweight and obesity
among women and impact on fertility: a case
of Pakistan. Pakistan Journal of Social
Research, 4(1), 702-713.

Soldato, D., Arecco, L., Agostinetto, E., Franzoi, M.
A., Mariamidze, E., Begijanashvili, S., ... &
Lambertini, M. (2023). The future of breast
cancer research in the survivorship field.
Oncology and Therapy, 11(2), 199-229.

Tan, H. S., & Habib, A. S. (2021). Obesity in
women: anaesthetic implications for
peri‐operative and peripartum management.
Anaesthesia, 76, 108-117.

Tanveer, M., Hohmann, A., Roy, N., Zeba, A.,
Tanveer, U., & Siener, M. (2022). The
current prevalence of underweight,
overweight, and obesity associated with
demographic factors among Pakistan school-
aged children and adolescents—An empirical
cross-sectional study. International Journal
of Environmental Research and Public
Health, 19(18), 11619.

Tufail, M., & Wu, C. (2023). Exploring the burden
of cancer in Pakistan: an analysis of 2019
data. Journal of Epidemiology and Global
Health, 13(2), 333-343.

Ugai, T., Sasamoto, N., Lee, H. Y., Ando, M., Song,
M., Tamimi, R. M., ... & Ogino, S. (2022).
Is early-onset cancer an emerging global

epidemic? Current evidence and future
implications. Nature Reviews Clinical
Oncology, 19(10), 656-673.

Ullah, M. K., Bilal, A., Nazar, I., Khan, M. S., Nawaz,
Y., Nawaz, K., & Qamar, S. (2021). Breast
cancer and its treatment: An overview. MAR
Case Reports, 3(4).

Zaib, S., Masood, N., Khan, J. S., & Yasmin, A.
(2024). Breast Cancer: Epidemiology, Risk
Factors and Survival Analysis in the
Pakistani Population. Journal of University
College of Medicine and Dentistry, 18-23.


