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1 | INTRODUCTION

| Majid Tafrihi’

Abstract

Effective treatment of cancer requires understanding the nature of the disease and
accurately addressing the main root causes. General risk factors for cancer include
poor nutrition, an acidogenic diet, an unhealthy lifestyle, and exposure to
carcinogens such as toxins, chemicals, and radiation. The risk of developing
cancers may be reduced by sufficient oxygenation and maintaining optimal
alkalinity and nutritional balance at the cell level. The review paper summarizes
some diet and lifestyle modifications that may potentially be considered for
preventing and controlling some cancers. Moreover, worldwide statistical data for
cancer incidence rates published by International Agency for Research on Cancer
are analyzed for certain cancers regionally, concerning the effect of dietary habits
and environmental factors that meaningfully correlate with the global trends of
cancer. The study of cancer root causes integrated with analyzing the statistics
related to cancer incidence rates suggests that the risk of developing cancer may
be reduced by modifying dietary habits and lifestyle factors, as well as reducing
exposure to carcinogens. Those with healthy balanced dietary habits may have a
lower cancer risk than those who frequently have unhealthy diets; hence,
considering a balanced natural diet and healthy lifestyle may be suggested as a
complementary or alternative solution in cancer treatments.
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Controlling cancer effectively requires understanding
the nature of the disease and knowing the major root

Cancer prevention and cure based on natural solutions
have poorly been researched due to the heavy focus of
cancer studies on detection and medical treatments,
causing most cancer prevention studies to remain
inconclusive. As a result, epidemiological studies predict
an increase in cancer incidence in the future [1-3].

causes [1]. Investigations have shown that most people
diagnosed with cancer do not have a family history of the
disease, and only about 5%-10% of all cases of cancer are
inherited via abnormal genes, meaning that most cancers
may be preventable. In most cases, people in the same
family get cancer because they share behaviors, lifestyles,

Abbreviation: ASR, age-standardized rate (for cancer incidence).
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or living conditions that raise their risk, not necessarily
because they share genes. Cancer may also be caused by
an abnormal gene that is passed down, which in this
case, what is inherited is not cancer itself, but the
abnormal gene that may or may not lead to cancer
[1, 4, 5].

A fundamental cause of cancer is significant damage
to cellular respiration, which can contribute to the
development of tumors [2]. In an oxygen-rich cellular
environment with optimal alkaline pH, aerobic cellular
respiration normally takes place, which is healthier and
is associated with a lower risk of developing cancers
[2, 6]. But in case of oxygen deficiency and the resulting
acidosis at the cellular level in hypoxic regions of the
body, anaerobic cellular respiration may take place
where buffering mechanisms in the body fail to optimally
maintain the acid-base balance around the cells, which
according to the Warburg effect, may lead to increased
risk of developing cancers [2, 7].

When cellular respiration is damaged, some cells die,
which is normally not a major problem, if not too many
of them die, because they can be replaced with new cells.
But some damaged cells may manage to resist cell death
and survive by repairing themselves, leading to some
targeted cell mutations building up in the cells. These
cell mutations are not caused by a defect, but a result of
activation of the survival mechanisms that help the cells
gain resistance to survive under various conditions.
However, some cells with too many mutations may stop
working normally, grow out of control gradually, and
eventually become cancerous [8, 9].

A considerable number of cells in our body may carry
mutations due to occasional exposures to various carcino-
gens, which do not necessarily cause cancer in every case,
all the time. Short temporary exposure to cancer-causing
substances may just result in some limited mutations that
are not enough to cause cancer. In some cases, the cell
mutations may just lead to the formation of noncancerous
benign tumors that do not spread to other parts of the
body, nonproblematic even for several years. But depend-
ing on the severity and accumulation rate of DNA
mutations over time, some long-term (chronic) exposure
to certain human carcinogens may form aggressive
malignant tumors, which can be life-threatening [10, 11].

Some major risk factors of cancer may include
unhealthy dietary habits, long-lasting acidosis, smoking,
consumption of alcohol and addictive drugs, sleep
disorders and chronic insomnia, use of chemical
cosmetics, infections, stress, physical inactivity, and
environmental factors such as exposure to toxins and
radiation [1, 2]. In addition, the consumption of
supplements, that is, artificial sources of vitamins/
minerals at high doses, may be linked to various cancers

[2]. The other cause of cancer may be viruses, such as
cervical cancer caused by certain types of human
papillomavirus, and Kaposi's sarcoma cancer which
often occurs in people with human immunodeficiency
virus [12, 13]. Some vaccines also may increase the risk of
developing certain cancers [14].

Dietary factors, particularly diet-dependent acid
load, may significantly influence the risk of developing
cancers [2, 3, 15]. According to the food charts related to
the dietary acid load [2], some foods form alkaline
metabolic waste and have a negative dietary acid load
(alkalizing effect), such as raw almonds, on-tree sun-
ripened oranges, lemons, date fruits, figs, apples,
mangoes, green beans, green peas, lettuce, red onion,
garlic, tomato, carrot, cucumber, and olive oil. In
contrast, some foods form acidic metabolic waste and
have a positive dietary acid load (acidogenic), including
peanuts, red meats such as pork and beef, commercial
milk and dairy products, chocolates, coffee, table sugar,
canola oil, fried potatoes, white flour, and sour plums. A
high intake of acidogenic foods is associated with cancer
[15], but following a balanced alkalizing diet that
includes sufficient intake of alkalizing foods as a dietary
habit may reduce dietary acid load, and lower the
cancer risk [2]. It is noted that consuming alkaline
substances such as alkaline water or baking soda does
not have a proven health benefit in terms of cancer
prevention or treatment, and frequent consumption
may even have some major adverse effects [2].

It is believed that the Western modern dietary
patterns may increase the risk of developing cancers as
they are generally acidogenic and have negative health
outcomes, due to being high in unhealthy animal
proteins, trans or saturated fats, high synthetic sugars,
refined carbs, processed cereals, and caffeinated sugary
drinks. But traditional natural diets that have evidence-
based historical roots, are usually high in sun-ripened
fruits, fresh raw vegetables, legumes, whole grains,
unprocessed nuts, and healthy fats, which can reduce
the risk of cancer by providing a wide range of vitamins,
minerals, enzymes, coenzymes, good sugars, antioxi-
dants, alkalizing compounds, and various anticancer
substances [2, 16].

This paper presents an integrated review of major
cancer risk factors, focusing on the role of diet, lifestyle,
and environmental factors. Some potential dietary solu-
tions and lifestyle modifications to control cancer based on
the root causes are also proposed. Furthermore, regional
analysis of the International Agency for Research on
Cancer (IARC) worldwide statistical data is performed for
some cancers concerning the effect of dietary habits and
environmental factors, to address the cancer root causes
and solutions accordingly.
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2 | CANCER ROOT CAUSES AND
SOLUTIONS

Some of the most common cancers worldwide include
prostate cancer in men, breast cancer in women,
colorectal cancer, lung cancer, stomach cancer, and skin
cancer, which account for nearly half of all new cancer
diagnoses [17]. The root causes and solutions for these
common cancers are as follows.

2.1 | Breast cancer

Breast cancer is the most common cancer in women and
the second leading cause of their death due to cancer [17].
Breast cancer may be due to the presence of some hypoxic
regions in the breast tissue that are poorly oxygenated [18],
except during the breastfeeding period when the blood
supply is richer [2, 19]. In general, in women who have
never breastfed a baby or breast-feed for short periods of a
few months, their risk of breast cancer may be higher
compared to the women who breast-feed their newborns
for 24 months and their breast tissues are repeatedly
oxygenated for a sufficiently long period [19, 20]. Also,
during pregnancy, the protecting effect of the fetal cells of
the baby that migrate into the mother's bloodstream (fetal-
maternal microchimerism) helps repair the mother, while
the mother builds the baby, which the protecting cells may
remain active in the mother even for several years after the
delivery, reducing the risk of cancer [21, 22].

Dietary risk factors for breast cancer in adults may
include a high intake of commercial milk and dairy
products, excessive consumption of red meats such as pork
and beef, and eating processed fast foods frequently [2, 23].
The risk of developing cancer in the breast may also be
increased by other factors, such as wearing a tight bra for
many hours a day, consumption of contraceptives over the
long term, frequent mammography screening (compres-
sion) [24-26], and/or regularly drinking water from plastic
bottles that contain bisphenol A [2]. It is noted that a core
needle biopsy may increase the risk of metastasis of breast
cancer and spread it to other parts of the body [27].

2.2 | Stomach cancer

A major root cause of stomach cancer is unhealthy dietary
habits, particularly frequent consumption of pickled
vegetables preserved in salt and vinegar (like pickled
cucumber), which can gradually damage the stomach
lining over the long term, making it vulnerable to bacteria
such as Helicobacter pylori [28]. Most people may
asymptomatically have H. pylori in their stomach, which

is normally harmless or cause only minimal damage. But
in case of a damaged stomach lining, the bacteria may
develop severe gastric diseases and stomach cancer.
Hence, H. pylori may greatly increase the risk of cancer
when the stomach lining is damaged, which in this case,
consuming salted preserved foods is a great risk factor
[29, 30]. People who often have their plate of food with
pickled vegetables as a side dish may have a higher risk of
developing stomach cancer [28].

2.3 | Colorectal cancer

Colorectal cancer is one of the major causes of morbidity
and mortality throughout the world [17]. Most colorectal
cancer cases occur in persons without a family history,
indicating that inherited genetic risk is not a key factor [31].
Colorectal cancer is a disease strongly influenced by dietary
habits, such as high intake of dairy products, red and
processed meat, and alcohol [2, 32]. In addition, excessively
consuming lacto-fermented foods with too high probiotic
content, or, taking too many probiotics and probiotic
overdose, may contribute to digestive issues [33], and
increase the risk of colorectal cancer. In contrast, eating a
balanced diet with sufficient intake of raw fresh vegetables,
sun-ripened fruits, and nuts such as raw almonds, can
significantly reduce the risk of colorectal cancer [2]. The
dietary modifications can also help maintain a healthy gut
microbiome and create significant amounts of butyric acid
that reduce the viability of colorectal cancer cells [2], as
well as produce some essential nutrients including vitamin
By, in the intestine [64].

As another risk factor, sitting on the toilet while pooping
may increase the risk of colorectal cancer [34], a more
common cancer among Western people [17]. But in people
who usually squat in the toilet, such as Western Asians, East
and South Asians, emptying their bowels is more complete
and their risk of developing colorectal cancer is lower,
compared to those who sit on the toilet [34].

2.4 | Prostate cancer

Prostate cancer is one of the most frequently diagnosed
cancers in men worldwide [17]. An unhealthy diet,
smoking, alcohol abuse, and exposure to environmental
contaminants may be some of the main root causes of
prostate cancer [2, 35]. Another contributing factor to
prostate cancer may be that the prostate gland can become
overused by too frequent production of fluid for the
ejaculate, which may result in a significant increase in the
risk of contracting this type of cancer. It is hypothesized
that this overuse can occur in men who engage in
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significant amounts of sex, more than that which would
be considered healthy for a male, or frequent masturba-
tion due to contributors such as porn addiction. Further-
more, if young boys are sexually overstimulated too early
and frequently engage in sex or masturbation at an age
before their bodies are sufficiently developed, this may
then also be a contributing factor to prostate cancer later
in life [36-38]. As opposed to that, lack of enough sexual
activity in adults also may increase the risk of prostate
cancer, as it results in persistent poor blood flow
toward the prostate gland tissues, reduced oxygenation,
and increased hypoxia risk [2, 39].

During ejaculation, the muscles around the urethra
constrict to push the semen out through the penis and
deep enough into the vagina [40]. This action involves
some energy-expensive processes that release large
amounts of carbon dioxide and acidic metabolic wastes
around the muscles near the prostate gland, leading to
the acidosis that increases the risk of the development of
prostate cancer. Some investigations also have shown
that inhibition of external tumor acidity (enhanced
buffering capacity by improved alkalinity) may reduce
the risk of prostate cancer [41, 42].

Prostate cancer progression may also be affected by
diet type and dietary habits. One contributing factor may
be excessive consumption of acidifying foods, such as in a
“Westernized” diet, including frequent high intake of
processed meats, saturated animal fat, dairy products,
chocolates, and alcoholic beverages (all form acidic
metabolic wastes), which may make postejaculation
acidosis around the prostate gland worse, and therefore,
increase risk of developing prostate cancer [42]. In
contrast, balanced dietary habits and sufficient intake
of natural alkalizing foods such as date fruits, raw
almonds, and mangoes, may help prevent prostate cancer
by reducing acidosis [2]. Based on statistical data,
prostate cancer incidence rates are significantly lower
in Western Asian men who regularly consume date
fruits, or, South Asian men who often eat sun-ripened
mangoes, compared to the men in Western countries
whose acidogenic dietary habits and lifestyle may induce
a shift towards increased prostate cancer risk [2, 17].

2.5 | Lung cancer

Lung cancer is initiated by abnormal growth of cells in
the lung, a disease that negatively affects the respiratory
system. Lung cancer may be linked to airborne carcino-
gens, such as those in tobacco smoke, and emissions
from motor vehicles, factories, and extraction mines [43,
44]. Each puff of each cigarette contains a mixture of
thousands of compounds, including some well-

established carcinogens. According to considerable
shreds of evidence, tobacco use is the leading cause of
lung cancer, and most lung cancer deaths in women and
men are due to smoking [45, 46]. In large cities, exposure
to air pollutant emissions from vehicles and residential
energy usage can significantly increase the risk of lung
cancer [47, 48].

The risk of lung cancer may be significantly higher
among miners, as well as in people living close to the
extraction mines in case of chronically inhaling fine
particles of dust or vapor containing heavy toxic metals
such as uranium, copper, nickel, and lead [8, 49, 50]. An
example is the island of New Caledonia, one of the world's
largest producers of nickel [51], where age-standardized
rates (ASR) for lung cancer incidence also is one of the
highest in the world [17]. The IARC has classified nickel
compounds as carcinogenic to humans [50].

Another great risk factor for lung cancer is exposure
to radon gas for a long period, which can induce lung
cancer, even in nonsmokers [52]. Radon is a radioactive
gas, a product in the uranium decay chain, which is
found naturally everywhere on land with varying
concentrations, as well as in ocean water [12, 53].
Human exposure to radium and radon is increased near
the uranium extraction mines, or around oil/gas wells,
where during oil and gas production, significant amounts
of formation water with relatively high radium content
also come from underground to the surface with the
hydrocarbons. Radon can escape into the air from the
soil particles that contain radium, and may also be
released from the oceans, and reach the coastal areas
with sea breeze depending on the wind direction and
speed [12, 54].

Today, radon in buildings is an important indoor air
pollutant. Inhaling radon and its highly radioactive
daughters (including lead®*’ and lead*'*) can damage
the cells in the lungs and develop lung cancer. Where
soils have greater radium content (such as around
uranium deposits), the houses in the area may have
higher levels of radon in the indoor air. If doors and
windows are kept closed for a long time, then high levels
of radon are accumulated in the air inside the building,
which increases the risk of radon-caused lung cancer. In
contrast, if windows are often kept open to allow the
continuous flow of fresh air into the house, or, the
effective ventilation system is utilized in the buildings to
push the indoor air outside and replace it with fresh air
(noting that radon is heavier than air and sits closer to
the floor), then radon concentration in indoor air is
lowered, reducing the risk of developing lung cancer. In
the case of smoking and exposure to high radon levels in
the building, the risk of developing lung cancer is
significantly higher [12, 55, 56].
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2.6 | Skin cancer

Skin cancer, the abnormal growth of skin cells, may
mainly be due to considerable exposure to cosmic rays
and/or ultraviolet (UV) lights, as well as the development
of acidic hypoxic regions in the skin. Human skin is
slightly acidic to act as a barrier to bacteria and other
potential contaminants, and also, slightly hypoxic and
prone to oxygen tension. Another cause of oxygen
deficiency in the skin cells may be a reduced blood flow
to the skin in response to cold temperatures, or direct
exposure of the skin to cold winds [57-59].

Some skin cancers are associated with cosmic
radiation that continuously rains down on Earth. Cosmic
rays may cause severe damage to the cells and result in
gene mutations or cancer. Exposure to cosmic rays is
lower around the equator, as well as in locations that
have a latitude less than 37° north of the Earth's
equatorial plane, because of the Earth's magnetic field.
But at higher altitudes, as well as higher latitudes,
particularly where severe ozone depletion has taken
place, exposure to the damaging cosmic rays is more
significant, regardless of the time of day or night. For this
reason, airline pilots, cabin crew, and regular air
travelers at aviation altitudes are more prone to cosmic
radiation interaction, especially those who frequently fly
over the North Pole, and are at a higher risk of
developing skin cancers [60, 61].

Skin cancers can also be caused by UV rays that
damage DNA and lead to genetic mutations [62]. The UV
radiation in sunlight is primarily composed of UVA and
UVB. Longer wavelength UVA penetrates deeply into the
skin and damages the DNA in skin cells directly, but
UVB penetrates and damages the outermost layers of the
skin, causing sunburns. UVB also produces vitamin D5 in
the skin, which protects against UV-induced skin
damage. Hence, while too much exposure to UV rays
can damage the skin cells, sufficient exposure to direct
midday sunlight on clear days, on average for 10-20 min
each day, is a natural way to get enough vitamin D from
the sun's UVB rays, and maintain healthy skin [63].

The National Academy of Medicine considers serum
25(OH)D level in the range of 20-50 ng/mL as sufficient
(ideal), 12-20 ng/mL as moderate level (insufficient), and
less than 12ng/mL as deficient [64]. Normally, most
people should be able to make all the vitamin D they
need from sunlight during spring/summer time. Particu-
larly, those living closer to the equator (such as in the
Western Asia, Central America, North Africa, and South
Asia) may be able to meet their requirements through
direct sun exposure on clear sunny days of the year, as
well as from their diet including products from animals
that roam outside in the sunlight. But at high latitudes

(such as in Scandinavian countries and Canada), very
little vitamin D can be produced by the skin most of the
year, and people living in these locations, as well as their
farm animals, may be at a higher risk of vitamin D
deficiency during fall/winter time. Vitamin D production
from sunlight is reduced in case of darker skin or always
wearing sun creams; however, no significant differences
by age or sex have been found in vitamin D deficien-
cies [64-68].

Vitamin D deficiency (less than 12 ng/mL) has been
linked to some major metabolic diseases, and we need
adequate levels of vitamin D, provided from good
sources, to maintain health. Dietary sources of vitamin
D include D5 in animal products and D, in mushrooms.
The naturally occurring vitamin D from D5 is found in
seafood, and farm products from animals that have
sufficiently roamed outside in the sunlight, such as
meat from farm lambs and eggs from farm chickens
[64]. Animal products should be consumed in a
balanced meal, including sufficient amounts of vege-
tables in the diet, to maintain a healthy nutritional
balance [2]. Mushrooms also can contain vitamin D, but
only after at least 1-2h of direct exposure to UV
sunlight on a clear day. It is noted that the daily value
for vitamin D may be 200-800 IU/day, and taking large
doses of vitamin D from supplements may have
significant adverse effects such as vitamin D toxicity
and kidney damage [2, 64].

As the use of sunscreens increased during the past
decades, observations have indicated that skin cancer
incidence rates showed a rising trend. That is probably
because those wearing sun creams spent more time in
the sun per day, while sun creams only prevent sunburns
by blocking UV rays, but cannot block cosmic rays that
cause gene mutations [63, 69, 70]. Sun creams also block
most of the UVB rays that produce protective vitamin D;
in the skin. Moreover, sun creams contain nano-sized
particles of titanium dioxide, which the TARC has
designated as a carcinogen for human cells [71].
Titanium dioxide nanoparticles may be absorbed and
slightly penetrate the skin, which due to the carcinogenic
effect, the penetrated titanium dioxide may exacerbate
the cell damage, increasing the risk of cancer in the skin
cells [71, 72]. Hence, regular daily use of sunscreens is
not recommended, except in specific conditions of
intense sun exposure. A better approach to care against
skin cancer is to use hats, shades, and long sleeves that
are more effective than sunscreen [73]. To provide extra
protection, applying pure coconut oil, sesame oil, or extra
virgin olive oil on the skin may be considered, which also
have nourishing and hydrating effects, in addition to
their natural SPF protection that blocks around 60%-80%
of UVB rays [74, 75].
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Skin cancer incidence is significantly lower in Middle-
Eastern countries where people generally use protective
clothing in their lifestyle, than in people living the
Western lifestyle such as in the United States and
Australia, who often rely mainly on sun-creams and often
do not cover their bodies with long sleeves and hats [17].

3 | WORLD CANCER INCIDENCE
DATA ANALYSIS

In this study, cancer statistics are analyzed using the data
published by the IARC in the year 2020, which have
resulted from more than a decade of comprehensive
research and advanced data analysis by some of the
world's top scientists in the research center [17, 76, 77].
For analyzing the cancer data, looking at crude rates of
cancer incidence may be misleading, as cancer incidence
rates are higher in older people than in younger age
groups. Hence, cancer statistics need to be analyzed
using ASRs, which in this case, the data are corrected for
the effect of age, and can meaningfully be analyzed
independent of the median age or life expectancy values
related to each country.

The statistical data related to an ASR per 100000
(100K) for cancer incidence in some countries are
summarized in Table 1. The table presents a review of
ASRs of cancer incidence, as well as the availability of
population-based cancer registry, for all cancers, stomach
cancer, lung cancer, colorectal cancer, prostate cancer,
breast cancer, Kaposi sarcoma, and skin cancer (mela-
noma and nonmelanoma), which indicate great varia-
tions and significant differences regionally for each type
of cancer [17, 76, 77].

Furthermore, ASRs for all cancers for the selected
countries from different regions are shown in Figure 1,
and cancer incidence rates for different age groups are
presented in Figure 2. As can be seen, the ASR of
incidence for all cancers is three to four times higher in
Western countries such as Australia and Denmark,
than in countries in Arabia such as Oman and Qatar
[17], not just in older people (to be due to only life
expectancy), but in all age groups including younger
people, meaning that the cancer incidence rates are
unrelated to the life expectancy at birth reported for
each country [78]. For instance, the average life
expectancy is around 79.0 years in Qatar and 81.5
years in Denmark, but the total ASR for cancer
incidence in Qatar is 107 per 100 K, but in Denmark,
it is 351 per 100K [17, 78], which the nearly three
times higher ASR of cancer incidence in Denmark than
in Qatar cannot be justified by just 1.5 years difference
in their average life expectancy at birth.

As additional pieces of evidence, ASRs of incidence
for breast cancer, prostate cancer, and colorectal cancer
(as reported in Table 1) are significantly higher in the
United States, Australia, Western and Northern Europe,
and Canada, where people often follow the Western diet
including high intakes of processed meats, commercial
dairy products, fast foods, and caffeinated sugar-loaded
drinks, as well as are industrialized. But in South Asia,
North Africa, and Arabia, where people often consider
balanced meals that also include foods primarily from
plants such as vegetables, legumes, nuts, herbs, and
spices, as well as have a sufficient intake of sun-ripened
fruits, the average rates of incidence for these cancer
types are significantly lower [2, 17].

In countries like Japan, Korea, Bhutan, and Iran, the
incidence rate of stomach cancer is considerably higher (as
reported in Table 1), where salted preserved foods or pickled
vegetables in vinegar and salt are often consumed as a side
dish. But in countries like the United States, Canada, and
Australia, stomach cancer incidence rate is significantly
lower where salt preservation is not very common anymore
and it has been mostly replaced by refrigeration [17, 79-81].
Even Saudi Arabia and Nigeria, despite their very high
prevalence of H. pylori, have one of the lowest incidences of
stomach cancer in the world [17, 82].

In Norway, the incidence rate of lung cancer is nearly
50% higher than in Sweden [17] (as reported in Table 1),
while in the neighboring countries separated by Scandina-
vian mountains, average life expectancy is almost similar
[78], which in this case, life expectancy does not correlate
with the great differences in the lung cancer incidence
rates. Likewise, stomach cancer incidence rates are
eight times lower in Sweden than in the Korea, and there
are almost similar incidence rates of colorectum cancer in
Sweden and the Korea (as reported in Table 1), which these
cannot directly or inversely be correlated with the small
differences they have in life expectancy levels [17, 78].

In African countries where a significantly higher
number of people have acquired immunodeficiency
syndrome, the incidence rate of Kaposi sarcoma is
significantly higher [17], in this case, 50-100 times
higher incidence rate of Kaposi sarcoma cancer in
Zimbabwe and Botswana, than in Canada and Australia
(as reported in Table 1), is not because these African
countries have more accurate detection of cancer cases to
have higher incidence reports recorded, but simply
because of significantly higher prevalence of infections
related to HIV among them [83, 84]. The same
interpretation applies to the incidence rate of brain
cancer (central nervous system) in Iran, which is
significantly higher than in Australia, not because of a
more accurate detection system to be assumed in Iran,
but because significantly more people are diagnosed with
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TABLE 1 Worldwide cancer statistical data (IARC, 2020) [17, 76, 77].

Region Country

Europe, Australia
North
America,
and United

Australia States

Canada

Norway

Sweden
Denmark
France
Belgium
Germany

Hungary

Belarus
Russia
Western Iran
Asla audi
Arabia
Qatar

Oman

Eastern and Japan
Southern
Asia

China
Korea
Malaysia
Singapore
India
Bhutan
Africa Nigeria
Zimbabwe

Botswana

Egypt

ASR of cancer incidence per 100 000 (100K)

All

cancers cancer

452
348
362

328

289
351
342
349
313
338

253
234
153

96

107
104
285
205
243
144
233

97

82
110
200
110
159

Stomach Lung

4.5
44

4.2

33
4.4
4.7
5.8
7.0
7.8

15.4

17.5
2.7

5.2
8.0
31.6
20.6
27.9
4.3
7.2
4.5
17.7
2.8
9.4
1.8
4.1

cancer
25.3
28.9

33.1

27.2

17.7
36.8
34.9
38.3
31.9

50.1

243

24

12.6
5.1

9.2
5.4
32.1
34.8
25.5
15.4
26.5
5.4
7.5
1.9
53
3.5
8.0

Colorectal Prostate Breast

cancer
33.1
31.2

25.6

41.9

27.8
40.9
30.1
35.3
25.8
453

30.2
27.8
13.9
13.9

15.7
9.9
38.5
23.9
27.2
19.6
33.0
4.8
3.8
7.3
8.9
4.5
6.1

cancer

72
80

72

96

100
76
99
68
67
66

58

21

21
14
52
10.2
27
13
34

5

1
35
71
30
14

cancer cancer

96
82
90

83

84
98
99

113
82
77

52
55

29

43
38
76
39.1
64
49
78
26
5
49
39
20
49

Skin

142
60
58

42

40
47
30
45
44
20

12

10
2.6
2.7

1.0
1.8
2.1
1.2
3.5
1.5
3.2
0.9
0.4
2.6
9.0
6.1
2.1

Kaposi
sarcoma

0.11
0.08

0.25

0.05

0.11
0.03
0.23
0.28
0.11

0.04

0.11
0.10
0.17
0.26

0.14
0.34
0.03
0.01
0.06
0.07
0.04
0.00
0.26
0.71
8.30
8.40
0.03

Availability of
Population-
Based Cancer
Registry, 2019

High quality PBCR
High quality PBCR
High quality PBCR

Registration
activity

High quality PBCR
High quality PBCR
High quality PBCR
High quality PBCR
High quality PBCR

Registration
activity

High quality PBCR
High quality PBCR
High quality PBCR
High quality PBCR

High quality PBCR
PBCR
High quality PBCR
High quality PBCR
High quality PBCR
High quality PBCR
High quality PBCR
High quality PBCR
PBCR
PBCR
High quality PBCR
PBCR
PBCR

Note: “Bold” numbers indicate countries with the highest incidence rate of specific cancer. Incidence rates for breast cancer are related to women only, prostate
cancer to men, and other cancers to the average for both men and women. Skin cancer incidence rates are summation for both melanoma and nonmelanoma

cases.

Abbreviations: ASR, age-standardized rate; IARC, International Agency for Research on Cancer. PBCR, Population-Based Cancer Registry.

this type of cancer in Iran, than in Australia, unrelated to
their life expectancy differences [17].

The global trends of age-standardized cancer inci-
dence rates are in agreement with the main root causes
of cancers as discussed in the earlier sections of the

paper. Although cancer risk under similar conditions is
generally higher in older people, the variations in global
trends of age-standardized cancer incidence rate data for
each cancer type reported by IARC are not correlated
with life expectancy levels when people from different
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countries are compared. Likewise, although advanced
medical facilities and modern screening systems, offered
to the public, help detect cancers earlier, and therefore,
reduce cancer death rates as a result of a higher
percentage of cancer cases detected in early stages than
in late stages [85], this factor is not a determinant that
controls global trends for overall incidence rates. Indeed,
the results of IARC advanced analysis on statistical

cancer data have logical trends, and although some of the
data may not be very accurate, they are qualitatively
correct and in meaningful agreement with the root
causes as per the scientific literature.

Studies on cancer incidence data for immigrants also
have confirmed that the role of environmental factors
and lifestyle may be more significant than the role of
genes or life expectancy. For instance, some reports
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have shown that the incidence rate of breast cancer in
Iranian immigrants to Canada increased fourfold and
colorectal cancer by twofold, while a dramatic decrease
was found in the incidence rate of stomach cancer [86].
The IARC cancer statistical data also showed that the
ASR of breast cancer and colorectal cancer are two
times higher in Canada, but stomach cancer is four
times higher in Iran [17]. The data interestingly
highlight that the incidence of cancer in Iranians who
immigrated to Canada has more similarities to the local
Canadians living in Canada, than the Iranians living in
Iran, confirming the significant effect of changes in
lifestyle and environmental factors. The studies regard-
ing cancer incidence in Japanese immigrants to the
United States had similar conclusions, as they observed
a reduced stomach cancer rate and increased breast
cancer rate in Japanese women who immigrated to the
United States compared to Japanese women in
Japan [87].

In summary, the key controlling factors of cancer
incidence, in general, are unhealthy diet and lifestyle, as
well as environmental factors and exposure to carcino-
gens. Hence, most cancers may be preventable by
modifying dietary and lifestyle factors and reducing
exposure to environmental carcinogens. Furthermore, a
healthy balanced diet with alkalizing effect may be
beneficiary for cancer patients as they often experience a
significant metabolic acidosis as per the Warburg effect
[1-3, 15, 88].

4 | DISCUSSIONS

This study tried to find the hypothesized relationship
between lifestyle and environmental factors that are
associated with the risk of cancer. More detailed multi-
disciplinary integrated scientific research studies are
recommended to be performed in the future to accurately
address the cancer root causes, as well as propose
effective dietary recommendations for cancer patients
as a complementary or alternative solution.

5 | CONCLUSIONS

The main highlights of the study are as follows:

(a) Diet type is a key risk factor for cancer; hence,
balanced healthy diets rich in suitable plant-based
foods may help improve health and reduce the risk of
developing cancers.

(b) The global trends of IARC statistical cancer inci-
dence data meaningfully correlate with diet, lifestyle,

and environmental factors. Therefore, considering a
healthy diet and lifestyle, as well as reducing
exposure to carcinogens, are suggested as comple-
mentary solutions in cancer treatments.

(c) Controlling cancer effectively requires addressing the
major root causes. For each cancer type, risk factors
and root causes are specific and different, which
taking them into account in treatments may be
beneficiary for cancer patients in terms of better
recovery from side effects of medical treatments,
improving survival rates, and prevention of the
second cancers.

(d) Cancer patients may often experience metabolic
acidosis as per the Warburg effect. Hence, maintain-
ing an acid-base balance is important in cancer
management. A sufficient intake of alkalizing (but
not alkaline) foods and drinks, such as sun-ripened
fruits and fresh natural vegetables, may reduce
dietary acid load and reduce the risk of cancer.
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