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Abstract

Background: Modifiable risk factors for many malignancies can be addressed by modifying one's lifestyle. These include
factors like drinking alcohol, smoking cigarettes and being overweight. Physical inactivity, excessive exposure to ultraviolet
(UV) radiation, and infections i-e. H.pylori, HBV AND HCV, HIV, HPV and others are additional important risk factors.
Method: Using the electronic databases Google Scholar and PubMed, a comprehensive systematic literature search was
conducted between 2010 and 2024. Articles and abstracts published in English were searched. Articles addressing modifiable
cancer risk factors and their association with cancer were included. In the meta-analysis, 11 studies met the inclusion criteria
after screening the initial set of retrieved articles. Data from these studies were extracted and synthesized to evaluate the
association between modifiable risk factors and cancer outcomes.

Results: Percentage of population attributable to various modifiable risk factors related to cancer. Smoking is responsible for
the highest PAF at 23.73%, followed by infections at 12.27%. Physical inactivity and obesity contribute moderately at 7.35%
and 3.73%, respectively. UV radiation contributes 5.21%, while alcohol intake contributes 4.87%. The results show that
modifiable risk factors significantly affect cancer incidence and that lifestyle adjustments may prevent cancer.

Conclusion: There is substantial evidence linking the development of cancer to modifiable risk factors. The incidence of
cancer can be considerably decreased by addressing these risk factors and embracing healthy lifestyle choices. This emphasizes
how crucial lifestyle changes and preventative actions are to the fight against cancer.
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Introduction decades, as well as in our understanding of the
etiology of cancer [5].

Numerous malignancies have a causal relationship
with risk factors that may be changed. These risk

More than a century ago, Stephen Paget proposed the
idea that interactions between cancer cells and their
surroundings control the course of the disease [1].
The second most common cause of death globally is
cancer. Overall, cancer has become more common; in
the United States alone, by 2014, there were over

factors include smoking cigarettes, being overweight,
drinking alcohol, eating red and processed meat, not
eating enough fruits and vegetables, consuming little

1,665,540 cancer patients, and 585,720 of them had fiber, and not getting enough calcium from food,
lost their lives to the disease [2]. With a GDP of being physically inactive, being exposed to ultraviolet
US$263 billion and a population of around 220 (UV) radiation, and having Helicobacter pylori,

hepatitis B virus (HBV), hepatitis C virus (HCV),
human herpes virus type 8 (HHV8), HIV, or human
papillomavirus (HPV) infections. Removing these risk
factors can reverse damage [6,7]. The colon and
rectum, prostate, lung and bronchus and bladder have
the largest percentages of cancer types in men. The
breast, lung and bronchus, colon and rectum, uterine
corpus and thyroid are the areas in women where
cancer is most common. Blood cancer, brain cancer
and lymph node cancer are the three cancer kinds that
affect youngsters the most frequently [2].

million, Pakistan is a lower middle-income nation in
South Asia as of 2020. Cancer registration needs to
be a prerequisite for program planning and
assessment in order to reduce the disease's morbidity
and death in such a densely populated nation.
Actually, it's not so [3]. A study in Pakistan discovered
that breast cancer is more common in women and
head and neck cancer is more common in men. This
is mainly because men consume a lot of harmful
substances including cigarettes, betel nut, mainpuri,
and gutka [4]. Cancer mortality has decreased as a
result of major advancements in early detection, Objectives
treatment and prevention during the past few
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This recent research has shown an increasing
correlation between the human cancer burden and
the number of modifiable risk factors. Given the
continued importance of lifestyle factors like food,
physical inactivity, smoking and alcohol use in the
development of cancer, a focus on these modifiable
hazards has become essential to comprehending
cancer trends. Preventive interventions are crucial
since research indicates that addressing these factors
could result in a significant decrease in cancer
incidence and mortality. Scientists are trying to find
practical ways to lower cancer rates and enhance
public health outcomes by looking at the effects of
these risk factors.

Methods
Method: From 2010 to 2024, a comprehensive

systematic literature search was conducted utilizing
the electronic databases of PubMed and Google
Scholar, which contained articles and abstracts
written in English. The following keywords were used
to search the published abstracts and articles using the
aforementioned search engines: "modifiable risk
factor," "cancer patients," "smoking," "alcohol intake,"
"physical inactivity," "Obesity," "infections," "UV
radiation," "
risk factor."

risk factors in cancer," and "attributable

Inclusion Criteria

Following were the study's inclusion criteria:

ISSN:2837-7184 BioRes Scientia Publishers

e Research published from 2010 until 2024.
e Articles discussing the relationship between
cancer incidence and modifiable cancer risk

factors.

e Modifiable risk factors include alcohol
consumption, smoking, infections, physical
inactivity, obesity, and UV radiation.

e DPAF-based studies. The term "population

attributable fraction" (PAF) in cancer refers to
environmental or lifestyle variables that raise the
risk of cancer and can be changed to lower the
overall cancer burden in a community. These
include habits that, if altered, could reduce the
population's cancer incidence, such as smoking,
eating poorly, not exercising, and drinking
alcohol. PAF calculates the percentage of cancer
cases that could be avoided if certain modifiable
risk factors were removed.

e Studies were drawn from different countries, and
a total of 11 studies that satisfied the
aforementioned inclusion requirements were

included.
Exclusion Criteria

Following were the stusy’s exclusion criteria

e Articles that used a non-modifiable risk factor in
their studies.

e Article that did not use PAF were not included in
this review.

p| Duplicate records removed (n =

Records removed before screening:

20)
Records removed for other
reasons (n =32)

|4>| Records excluded (n =120)

Reports excluded:

——
g Records identified from
E Databases (n =202
g b ( )]
= PubMed (n =40)
E Google scholar (n=162)
- I
—
| Records screened (n =150)
F I
§ Reports assessed for eligibility (n
=30)
S
—
3
E
E Studies included in review (n
=11)

Risk factor were not measured in
PAF

Neon-modifiable risk factor of
cancer

Figurel: PRISMA flow diagram.

Results
Table 1: General Characteristics of The Studies.

S.No. | Author (Reference) | Year | Country of origin
1 Islami F (6) 2018 United states
2 Parkin DM (8) 2011 | United Kingdom
3 Weiderpass E (9) 2010 Norway
4 Brown KF (10) 2018 | United Kingdom
5 Grundy A (11) 2017 Canada
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6 Whiteman DC (12) 2015 Australia

7 Collatuzzo G (13) 2023 France

8 Wang JB (14) 2012 China

9 Teh HS (15) 2021 Malaysia

10 Charafeddine MA (16) | 2017 Lebanon, USA
11 Poirier AE (17) 2019 Canada

Table 1 shows the basic characteristics of studies included in the meta-analysis.

Table 2: Modifiable Risk Factor (PAF %) Of the Cancer of The Studies.

References Smoking | Alcohol | BMI/Obesity | Physical inactivity Ultraviolent Infections
(%) (%) (%) (%) radiation (%) (%)
Islami F, 2018 45.5 5.6 7.8 2.9 4.7 3.3
Parkin DM, 2011 19.4 4.0 5.5 1.0 3.5 3.1
Weiderpass E, 2010 18 5 7 2 N/A 4
Brown KF, 2018 15.1 3.3 6.3 0.5 3.8 3.6
Grundy A, 2017 45.95 8.65 17.03 18.07 16.7 22.6
Whiteman DC,2015 13.4 2.8 3.4 1.6 6.2 2.9
Collatuzzo G, 2023 21.5 6.2 1.7 1.85 0.7 3.75
Wang ]B,2012 22.61 4.40 0.32 0.27 N/A 29.39
Teh HS, 2021 14.3 0.6 7.0 1.0 N/A N/A
Charafeddine MA, 2017 38.36 11.12 20 10.17 N/A 50
Poirier AE, 2019 17.5 1.8 4.9 1.7 0.9 0.54
Total 23.73 4.87 7.35 3.73 5.21 12.27
Table 2 shows the PAF (%) of different variables by each study.
Discussion naSOpharynX, nasal CaVitY and Sinuses, Stomach,
Interpretation kidney (body), ureter, uterine cervix, myeloid

Certain factors, such the genome or prenatal
development, are regarded as "inherent" or non-
modifiable risk factors for the development of cancer,
meaning that people cannot control them. However,
other risk variables are "modifiable," meaning that
personal choices can affect things like smoking,
alcohol use, physical activity, and BMI/obesity.

In this review, we concentrated on evaluating the
Population Attributable Fraction (PAF) for variables
that the World Cancer Research Fund (WCRF) or the
International Agency for Research on Cancer (IARC)
have designated as causes of cancer. Our review was
further restricted to those causative factors for which
exposure in the general population may be changed.
Despite being somewhat arbitrary, this criterion aids
in distinguishing variables like smoking, drinking,
and sun exposure that may be managed by altering
behavior.

Smoking
The largest population-attributable
(19.0% of all cases) was cigarette smoking, which was

responsible for 35.0% of cancers in women and
55.5% of all possibly avoidable cancers in males6.

percentage

Tobacco smoke is a known cause of cancers of the
lung, bladder, renal pelvis, oral cavity, oropharynx,
hypopharynx, oesophagus, larynx and pancreas,

© 2025 Parisa Bashir, et al.

leukemia, colorectum, and ovary (mucinous), based to
an IARC monograph published in 1986[12].
According to a meta-analytic research, smokers had a
2.5-fold higher chance of developing serrated polyps,
and this risk rose to 3.4 times when sessile serrated
adenoma/polyp risk was taken into accountl8. A
lifetime risk of 0.2% to 1% for lung cancer may still
exist for someone who has never smoked [5].

Given that males are more likely to be exposed to
occupational carcinogens and have higher cumulative
smoking exposure, the lack of a significant sex
difference in lung cancer rates is surprising, according
to a study by O'Keeffe LM et al. Along with these risky
smoking habits, men also tend to smoke pipes, cigars,
take longer puffs, and leave their cigarette butts
Therefore,
smoking exposure reaches comparable levels, it is
possible that women's risk of developing lung cancer
from smoking may eventually outweigh men's [19].

Alcohol

A population-attributable share of 5.6% was
attributed to alcohol consumption. This suggests that
alcohol use can be connected to a considerable
number of health problems [6]. It has been
demonstrated that excessive alcohol use, as opposed
to moderate use, is responsible for a significant
percentage of cancer cases [20]. Alcohol consumption

shorter. assuming their cumulative
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has been linked to malignancies of the oral cavity,
pharynx, larynx, colorectum, female breast, liver, and
oesophagus (squamous cell carcinoma subtype alone),
according to the IARC [68] and the WCRF [6,12].
Pooled studies for alcohol intake demonstrated a
statistically significant 33% higher incidence of
serrated polyp for highest versus lowest intakes [18].
An increase of 10g of ethanol per day resulted in a 5%
greater chance of developing breast cancer in
premenopausal women, according to a meta-analysis
that established statistically significant evidence of a
dose-response  association between alcohol and
premenopausal breast cancer risk [21].

Obesity
The IARC concluded that there was enough data to

identify obesity and overweight as risk factors for
malignancies of the endometrium, kidney (renal cell),
colon, breast (in postmenopausal women), and
oesophagus (adenocarcinoma) [6,12,22].

PAFs were higher in men than in women, and
consumption of red and processed meat was linked to
54% and 8.2% of colorectal malignancies,
respectively. Low fruit and vegetable consumption was
connected with 17.6% of oral cavity/pharyngeal
cancers, 17.4% of laryngeal cancers and 8.9% of lung
cancers and the highest number of attributable cases
was from lung cancer [6]. Meta-analyses of
observational studies revealed that people who
consumed the most fat and red meat had much higher
risks of colorectal cancer than those who consumed
the least [18].

According to a new study, having a higher BMI as a
child increases the likelihood of getting cancer as an
adult [22]. Being overweight or obese is one of the
main factors contributing to the rising incidence and
prevalence of cancer, and it may even overtake
smoking as the leading avoidable cause of cancer [23].

Physical Activity

Compared to merely 1.5% of malignancies in men,
4.4% of cancers in women were caused by physical
inactivity [6]. WCRF has determined that there is
"convincing" or "probable" evidence linking a lack of
physical exercise to endometrial, colon, and post-
menopausal female breast cancers [6,12]. Breast
cancer cases decreased by 23% as a result of physical
activity [21]. According to one study, among people
with a BMI under 25, leisure-time physical exercise
was unrelated to endometrial cancer and significantly
inversely correlated with lung cancer [24].

Ultraviolet Radiation

© 2025 Parisa Bashir, et al.
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A population-attributable fraction of 4.7% was
attributed to UV radiation, indicating its involvement
in a number of health issues. UV radiation was the
second largest contributor to all cancer cases in males
and the fifth largest contributor to all cancer cases in
women, despite being linked to just one type of cancer
[6]. According to an IARC publication, there is
enough proof that solar UV radiation causes
keratinocyte malignancies (squamous cell carcinoma
(SCC) and basal cell carcinoma (BCC) of the skin)
and cutaneous malignant melanoma [12]. One factor
influencing the induction of mutations is the pattern
of UVR exposure. Despite making up only 2-3% of
"UV signature mutations," BRAF mutations appear to
be crucial to the genesis of cutaneous melanoma [25].
Particularly, radiation exposure has been linked to an
increased risk of cancer in middle-aged individuals.
Over the past 20 years, there has been a significant
growth in the use of medical imaging procedures like
CT and PET scans, especially among those with
chronic diseases in their midlife [7]. UV light has two
sides when it comes to cancer. Although UV light can
produce certain beneficial compounds, such vitamin
D3, and can be employed as an adjuvant therapy to
treat tumors, it can also induce skin cancer [26].

Infections

We have previously demonstrated that Helicobacter
pylori, high-risk human papillomavirus (HPV),
hepatitis B virus (HBV), and hepatitis C virus (HCV)
are the four most significant of the 11 infectious
diseases that the International Agency for Research
on Cancer (IARC) has designated as category 1
carcinogens [27]. Human papillomavirus (HPV),
Helicobacter pylori, Epstein-Barr virus, human
immunodeficiency virus, and hepatitis B and hepatitis
C viruses are the primary carcinogenic pathogens.
Squamous cell carcinoma of the anus, oropharyngeal
cancer, and cervical cancer are all linked to HPV
infections. Infections with Helicobacter pylori are
closely linked to the development and spread of
gastric cancer and gastric lymphoma [28].

In all, analyzed infections were responsible for 3.3%
of all cancer cases. Men and women had comparable
rates of gastric cancer cases linked to H. pylori
infection; however, women's PAF (45.5%) was twice
that of men (22.6%). HBV infection (10.5%) and
HCV infection (11.6%) were similarly responsible
with liver cancer in women, whereas in men, the PAF
for HCV infection (28.4%) was five times higher than
that for HBV (5.4%). HHVS was identified as the

cause of every Kaposi sarcoma case. The greatest

4


https://bioresscientia.com/

Journal of Clinical Research and Clinical Trials

number of malignancies (5440 cases) linked to HIV
infection were non-Hodgkin lymphoma. HPV
infection was identified as the cause of all cervical
cancers (11,970 cases) and 88.2% of anal cancers

(6460 cases) [6].

Conclusion and
Translation

Implications for

Our research concludes that the largest Population
Attributable Fraction (PAF) is caused by smoking
(23.73%), which is followed by infections (12.27%).
Cancer development is a diverse and lengthy process
that spans many years, and a life course approach
becomes essential in understanding how different risk
factors build over time. A vital chance to stop disease
and early mortality is to concentrate on lowering
modifiable risk factors. Interestingly, smoking
cigarettes continues to be the leading preventable
cause of cancer death. The World Cancer Research
Fund (WCREF) offers important guidelines for people
and populations about nutrition, physical activity,
food, and alcohol use. Perhaps the easiest of these is
incorporating exercise into regular activities.
Additionally, changes in lifestyle, namely the move
from sun avoidance to sun-seeking behaviors, have
been connected to the increased prevalence of skin
malignancies.

Key Message

e Qur research shows that smoking causes the
biggest percent of cancer cases (23.73%),
underlining the importance of smoking cessation
in cancer prevention.

e The World Cancer Research Fund (WCREF)
guidelines suggest that nutrition, exercise, and
alcohol use can lower cancer risk and early
mortality.

e Skin cancers have increased as sun avoidance has
given way to sun-seeking, underscoring the need
for enhanced sun awareness and protection.
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