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A Comprehensive Health & Wellness Education Guide

Addressing Cancer, Cardiovascular Disease, Type 2 Diabetes, and Metabolic Syndrome
Evidence-Based Information for Making Informed Decisions About Your Health

About This Guide

This comprehensive guide teaches adults the science. The Land of Grub book series instructs children
through adventure. Together they create a household-level nutrition shift — which research
consistently shows is the most durable form of dietary change. This guide was created to provide
clear, evidence-based, and actionable information about how the food we eat connects to metabolic
health, weight, and chronic disease risk — including cancer, cardiovascular disease, type 2 diabetes,
and metabolic syndrome. It is written for people of all educational backgrounds and is grounded in the
latest peer-reviewed research. Nothing in this guide replaces the advice of a qualified healthcare
professional. Use this guide as a starting point for understanding and as a foundation for informed
conversations with your doctor, dietitian, or health care team.
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SECTION 1: Understanding Metabolic Health — The
Foundation

What Is Metabolic Health?

Metabolism refers to all the chemical processes your body uses to convert food into energy and
building blocks for growth and repair. "Metabolic health" describes how well these processes are
working. When your metabolism is healthy, your body efficiently regulates blood sugar, fat storage,
blood pressure, and energy levels.

Doctors typically assess metabolic health using five key markers. When three or more of these
markers fall outside healthy ranges, it is called Metabolic Syndrome — a cluster of conditions that
significantly raises the risk of heart disease, type 2 diabetes, and cancer.

Marker Healthy Range Concerning Range
Fasting Blood Sugar (Glucose) ~ 70-99 mg/dL 100+ mg/dL (prediabetes)/
126+ mg/dL (diabetes)
Triglycerides (blood fats) HDL Below 150 mg/dL 150 mg/dL or higher
Men: 40+ mg/dL; Below th [
Cholesterol ("good" cholesterol)  \women: 505J mg/dL elowihese values
Blood Pressure Below 120/80 mmHg 130/85 mmHg or higher
Men: under 40 in; At or above these values

Waist Circumference Women: under 35 in

Key Takeaway

You do not have to have diabetes or obesity to have poor metabolic health. Metabolic dysfunction
can develop silently over many years. Getting regular lab tests and discussing your results with
your doctor is one of the most important things you can do for long-term health.
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How Does Poor Metabolic Health Develop?

Poor metabolic health most commonly develops from a combination of:

* Adiet high in ultra-processed foods, added sugars, and refined carbohydrates
* Physical inactivity and prolonged sitting

»  Chronic stress and poor sleep

» Excess body fat, particularly around the abdomen (visceral fat)

*  Genetic predisposition

Over time, these factors lead to a condition called insulin resistance — a central driver of metabolic
syndrome, type 2 diabetes, and, as a growing body of research shows, cancer.

What Is Insulin Resistance?

Insulin is a hormone made by the pancreas. Its job is to act like a "key" that unlocks cells so they
can absorb glucose (sugar) from the blood and use it for energy. When cells become resistant to
insulin, it is like the locks on the doors are worn out — the key does not work as well. In response,
the pancreas pumps out more and more insulin to try to force the doors open.

This state of chronically elevated insulin in the blood is called hyperinsulinemia. Over time, it
contributes to weight gain, high blood sugar, inflammation, and — critically — it can stimulate the
growth of certain cancer cells.

T i — < Seaig 1 iy

Sugar Rush Rapids, located in Cookie Crumble Canyon; the setting for Book 1 - Welcome to The Land of Grub

Copyright 2026 The Land of Grub. All rights Reserved. 4



NUTRITION, METABOLIC HEALTH & CHRONIC DISEASE PREVENTION |The Land of Grub Health & Wellness Guide

SECTION 2: Obesity and Its Connection to Cancer Risk

The Scope of the Problem

According to the Centers for Disease Control and Prevention (CDC), in 2023, approximately 32.8%
of U.S. adults — nearly 1 in 3 — had obesity. Obesity is not just a risk factor for heart disease and
diabetes: the International Agency for Research on Cancer (IARC), a branch of the World Health
Organization, has confirmed that excess body fat is associated with at least 13 types of cancer.

A Striking Statistic

These 13 obesity-associated cancers together account for approximately 40% of all cancers
diagnosed in the United States each year (CDC, 2017). More than 716,000 obesity-associated
cancers occurred in the United States in 2022 alone.

The 13 Cancers Linked to Excess Body Weight

The following cancers have been identified by the IARC and CDC as having a well-established
association with overweight and obesity:

Cancer Type Notes on Risk

Breast (post-menopausal) Obesity associated with 11% increased risk per 5
kg weight gain in adulthood

Colon and Rectum (Colorectal) Obese individuals ~30% more likely to develop
colorectal cancer

Endometrium (Uterus) Obese/overweight women 2—4 times more likely
than healthy-weight women

Esophageal Adenocarcinoma 37.8% of cases in men attributable to excess
body weight

Gallbladder 37.1% of cases in men attributable to excess
body weight

Gastric Cardia (Upper Stomach) Incidence increasing 1.2% per year, linked to

rising obesity rates

Kidney (Renal Cell) Incidence increasing 0.7% per year, linked to
rising obesity rates
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Cancer Type Notes on Risk

34.9% of liver cancer cases in women attributable
to excess body weight

Liver (Hepatocellular)

Ovary Moderate but consistent association found in
meta-analyses

Pancreas Incidence increasing 0.8% per year, linked to
rising obesity rates

Thyroid Incidence increasing 4.0% per year — the fastest
growing obesity-related cancer

Multiple Myeloma (Blood Cancer) Consistent association found in large meta-
analyses
Meningioma (Brain) Consistent association; incidence declining —

possibly due to screening factors

How Does Obesity Cause Cancer? The Biological Pathways

Obesity does not cause cancer in a single, straightforward way. It creates a biological environment
inside the body that makes cancer more likely to start, grow, and spread. Here are the main
pathways:

Fat tissue — especially visceral fat (the fat stored around organs deep in the belly) — is not passive
storage. It acts like an active hormone-producing organ. When fat cells become stressed or
enlarged due to excess fat, they release pro-inflammatory chemicals called cytokines (such as
TNF-alpha and IL-6). This creates a state of chronic, low-grade inflammation throughout the body.
Inflammation damages DNA, disrupts normal cell signaling, and creates conditions favorable for
tumor development.

As discussed in Section 3, elevated insulin levels — common in obesity and metabolic syndrome —
act as a powerful growth signal for cells, including cancer cells. Insulin also stimulates the liver to
produce more IGF-1, a hormone that promotes cell division and inhibits cell death (apoptosis).
Higher circulating levels of IGF-1 have been associated with increased risk of breast, colorectal,
and prostate cancers in multiple large epidemiological studies.
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Fat tissue converts other hormones into estrogen. In post-menopausal women, this makes fat
tissue the primary source of estrogen in the body. Excess estrogen from excess fat tissue
stimulates the growth of estrogen-sensitive cells in the breast and uterine lining — directly
contributing to breast and endometrial cancer risk.

Fat cells produce signaling proteins called adipokines. In healthy fat tissue, these are balanced. In
obesity, the profile shifts: levels of adiponectin (anti-inflammatory, cancer-protective) fall, while
levels of leptin (pro-inflammatory, can promote tumor growth) rise. This hormonal imbalance further
promotes a pro-cancer environment.

Cancer cells are well-known for their voracious appetite for glucose (sugar). In 1924, Otto Warburg
observed that cancer cells preferentially ferment glucose even in the presence of oxygen — a
process now called the Warburg Effect. In the context of obesity and high blood sugar, there is an
ample and constant supply of glucose available to fuel this rapid cancer cell metabolism. Insulin
further amplifies this by activating signaling pathways (PI3K/Akt/mTOR) that drive cancer cell
growth, survival, and proliferation.

Important Note on Causation

The evidence linking obesity to increased cancer risk is robust and derived from thousands of
studies worldwide. However, having obesity does not mean you will get cancer. It raises risk —
similar to how smoking raises the risk of lung cancer without guaranteeing it. Conversely,
maintaining a healthy weight significantly reduces but does not eliminate risk entirely.
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SECTION 3: Insulin, Blood Sugar, and Tumor Growth

Why Insulin Matters So Much

Insulin is perhaps the single most important metabolic hormone in the context of cancer risk. While
most people associate insulin only with diabetes, research has established insulin as a potent
growth factor — and its effects on cancer cells are both direct and indirect.

Direct Effects of Insulin on Cancer Cells

Cancer cells overexpress insulin receptors on their surface — particularly a variant called Insulin
Receptor Isoform A (IR-A). When insulin binds to these receptors, it triggers several downstream
effects inside the cancer cell:

« Activation of the PISK/Akt/mTOR pathway — a master switch for cell growth and survival
+ Activation of the Ras/MAPK/ERK pathway — which drives cell proliferation (multiplication)

* Inhibition of apoptosis — the natural process by which damaged or abnormal cells self-
destruct

« Enhanced glucose uptake by tumor cells — providing them with more fuel

» Upregulation of genes that promote tumor invasion and metastasis (spread)

Simply Put

Chronically high insulin levels send a 'grow and multiply' signal to cells — and cancer cells,
which overexpress insulin receptors, are particularly sensitive to this signal. Lowering insulin
through diet, exercise, and weight management may help reduce this proliferative signal.

The IGF-1 Connection

Insulin also stimulates the liver to produce Insulin-like Growth Factor-1 (IGF-1). As its name
suggests, IGF-1 mimics many of insulin's actions, but with even more potent effects on cell growth.
The research on IGF-1 and cancer is compelling:

+ Elevated circulating IGF-1 levels have been independently associated with increased risk of
breast, colorectal, and prostate cancers in large prospective epidemiological studies
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IGF-1 acts on cancer cells through the IGF-1 Receptor (IGF-1R), driving proliferation and
resistance to chemotherapy

Six IGF-binding proteins (IGFBPs) regulate how much free IGF-1 is available — obesity
disrupts this balance, increasing free IGF-1 activity

Early clinical trials targeting the IGF-1R in cancer treatment confirmed the biological
importance of this pathway, although results were mixed due to the redundancy between the
insulin receptor and IGF-1R

Blood Sugar (Glucose) and Cancer

While insulin's direct effects on cancer cells are significant, chronically elevated blood sugar
(hyperglycemia) is also independently concerning:

Glucose is the primary fuel for the Warburg Effect — cancer cells that rely heavily on
glycolysis (breaking down glucose for energy) thrive in a high-glucose environment

Hyperglycemia promotes oxidative stress and inflammation, both of which can damage DNA
and contribute to mutations

Type 2 diabetes, which features both hyperglycemia and hyperinsulinemia, is associated
with a significantly increased risk of several cancers, including liver, pancreatic, colorectal,
bladder, and kidney cancer

What This Means for Diet

The dietary implication of the insulin-cancer connection is this: foods and dietary patterns that
cause rapid, large spikes in blood sugar (high glycemic load foods) also cause large insulin spikes.
Over time, a diet built around these foods may contribute to chronic hyperinsulinemia and metabolic
dysregulation, creating conditions favorable for cancer development.

Foods that cause large blood sugar spikes include:

White bread, white rice, and refined pasta

Sugary beverages (soda, fruit juice, sports drinks, energy drinks)
Sweets, pastries, donuts, candy

Many ultra-processed breakfast cereals

Packaged snack foods (chips, crackers, cookies)
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Foods that have a minimal effect on blood sugar and insulin include:

* Non-starchy vegetables (leafy greens, broccoli, cauliflower, peppers)
* Legumes (beans, lentils, chickpeas)

*  Whole grains (oats, barley, quinoa, brown rice)

* Nuts and seeds

* Lean proteins (fish, poultry, eggs)

» Healthy fats (olive oil, avocado)

PROTEIN
y

T -~
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SECTION 4: Ultra-Processed Foods — A National Crisis

The 2025 CDC Landmark Finding

For the first time in history, the U.S. Centers for Disease Control and Prevention (CDC) has officially
confirmed what nutrition researchers have warned about for years: ultra-processed foods (UPFs)
now make up more than half of the total daily caloric intake of Americans. The findings, published in
August 2025 as NCHS Data Brief No. 536, are based on the National Health and Nutrition
Examination Survey (NHANES) conducted between August 2021 and August 2023 — one of the
most comprehensive dietary surveillance systems in the world.

The CDC's Historic 2025 Finding — By the Numbers

55.0% — Average percentage of total calories from UPFs for all Americans age 1 and older
61.9% — For children and youth (ages 1-18)

53.0% — For adults (age 19+)

54.4% — Adults ages 19-39 (the highest adult age group)

51.7% — Adults ages 60+ (the lowest adult age group)

50.4% — Adults with the highest family income

54.7% — Adults with the lowest family income

Source: CDC/NCHS Data Brief No. 536, August 2025

The Top Calorie Sources

According to the CDC report, the top five sources of calories from UPFs among youth were:
sandwiches and burgers (contributing 7.6% of total calories), sweet bakery products (6.3%), savory
snacks (4.9%), pizza (4.7%), and sweetened beverages (3.9%). For adults, the list was nearly
identical — sandwiches and burgers, sweet bakery products, savory snacks, and sweetened
beverages consistently ranked among the top contributors for both groups.

A Modest Improvement — But Not Nearly Enough

The CDC data did identify a slow but statistically significant decline over the past decade. Among
adults, UPF consumption fell from 55.8% of total calories in 2013-2014 to 53.0% in 2021-2023. For
youth, the figure declined from approximately 65.6% in 2017—-2018 to 61.9% in 2021-2023. While
this trend is encouraging, nutrition experts emphasize that consuming more than half of all calories
from ultra-processed foods remains far above any safe or health-promoting threshold.
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Dr. Julia Zumpano, a Registered Dietitian at the Cleveland Clinic, commented on the findings: the
current level is excessive and concerning, and while no formal guidelines exist for UPF intake

(because why establish guidelines for junk food?), she suggested roughly 10% of calories as a

reasonable upper limit — compared to the current 53-62%.

health inequity.

Ultra-processed foods now make up approximately 70% of the entire U.S. food supply. They are
cheaper, more available, and more aggressively marketed than whole foods — particularly in low-
income communities. A 2024 study from the American Society of Nutrition found that a meal with
only 20% of its calories from ultra-processed foods cost more than twice as much as a comparable
meal where 67% of calories came from ultra-processed foods. This cost disparity is a key driver of

Understanding Food Processing: The NOVA System

Not all processed foods are created equal. Nutritionists use a classification system called NOVA to

categorize foods by their level of processing:

NOVA Description

Group 1: Unprocessed/Minimally  Foods in their natural state or
Processed minimally altered

Group 2: Processed Culinary
Ingredients Substances extracted from

whole foods for cooking
Group 3: Processed Foods

Foods made by adding Group 2

ingredients to Group 1 foods
Group 4: Ultra-Processed Foods

(UPFs) Industrial formulations with
multiple additives, designed for
hyper-palatability and long shelf
life

Copyright 2026 The Land of Grub. All rights Reserved.
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Fresh fruits, vegetables, meat,
fish, eggs, plain yogurt, legumes

Olive oil, butter, sugar, salt, flour

Canned vegetables, cheese,
cured meats, homemade bread

Packaged snacks, soda, fast
food, frozen meals, mass-

produced bread, flavored
yogurts with additives

12



NUTRITION, METABOLIC HEALTH & CHRONIC DISEASE PREVENTION |The Land of Grub Health & Wellness Guide

How Ultra-Processed Foods Damage Metabolic Health

The CDC describes UPFs as tending to be "hyperpalatable, energy-dense, low in dietary fiber, and
contain little or no whole foods, while having high amounts of salt, sweeteners, and unhealthy fats."
The metabolic damage they cause operates through multiple overlapping pathways:

« High Sugar and Refined Carbohydrate Load: UPFs cause chronic blood sugar spikes,
hyperinsulinemia, and progressive weight gain — feeding the cycle of metabolic syndrome

- Pro-Inflammatory Fats: Elevated levels of omega-6 polyunsaturated fatty acids
promote systemic inflammation, a shared root cause of cancer, heart disease, and
diabetes

« Gut Microbiome Disruption: Emulsifiers, artificial sweeteners, preservatives, and colorings
disturb the gut microbiome and increase intestinal permeability ('leaky gut'), triggering
chronic immune activation

. Harmful Processing Byproducts: High-temperature processing generates heterocyclic

amines (HCAs), polycyclic aromatic hydrocarbons (PAHs), and acrylamide — recognized
carcinogens

. Engineered Overconsumption: UPFs override natural satiety signals — research shows
people consume significantly more calories when eating UPFs than when eating minimally

processed foods, even when calories and macronutrients are matched

Displacement of Protective Foods: UPFs crowd out fiber, antioxidants, phytochemicals,
vitamins, and minerals that actively defend against chronic disease

A 2025 clinical trial published in the journal Nature found that participants eating minimally
processed foods — such as pasta, chicken, fruits, and vegetables — lost twice as much weight
compared to participants eating ultra-processed foods, even when both diets were carefully
matched for total calories, sugar, fat, fiber, and micronutrients. This finding suggests that something
beyond simple calorie content — likely the processing itself, the food matrix, and its effects on gut
hormones and satiety — makes UPFs uniquely fattening and metabolically harmful.

The IARC classifies processed meats (bacon, sausage, hot dogs, deli meats, salami) as Group 1
Carcinogens — meaning there is convincing evidence they cause cancer in humans, specifically
colorectal cancer. Red meat (beef, pork, lamb) is classified as Group 2A — probably carcinogenic.
The mechanisms include the formation of N-nitroso compounds, heme iron-driven oxidative
damage, and HCAs formed during high-heat cooking.

Copyright 2026 The Land of Grub. All rights Reserved. 13
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Practical Guidance

The World Cancer Research Fund recommends limiting red meat to no more than 12—-18 oz
(cooked) per week and avoiding processed meats as much as possible. For cardiovascular
health, the American Heart Association similarly recommends minimizing processed meat
intake. This doesn't mean meat is forbidden — it means frequency and quantity matter. Focus
on increasing vegetables, legumes, and fish.

Copyright 2026 The Land of Grub. All rights Reserved. 14
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SECTION 4B: Ultra-Processed Foods (UPF) and the
Broader Chronic Disease Burden

Beyond Cancer: A Multi-System Threat

The earlier sections of this guide focus primarily on cancer risk — one of the most alarming
consequences of poor metabolic health and UPF overconsumption. But the evidence clearly shows
that ultra-processed foods are a threat to nearly every major organ system. The same foods driving
cancer risk are simultaneously driving cardiovascular disease, type 2 diabetes, mental health
disorders, and premature death. This section presents the evidence across those conditions.

The Most Comprehensive Evidence Base: The 2024 BMJ Umbrella
Review

The most authoritative synthesis of UPF health evidence to date is an umbrella review published in
the British Medical Journal (BMJ) in February 2024, led by researchers from Deakin University,
Johns Hopkins Bloomberg School of Public Health, and multiple international institutions. The
review synthesized 45 unique pooled analyses from studies involving approximately 9.9 million
people — representing the most comprehensive assessment of UPF health effects ever conducted.

The review identified direct associations between higher UPF consumption and 32 out of 45 health
outcomes studied — spanning mortality, cancer, cardiovascular, metabolic, gastrointestinal,
respiratory, and mental health. Using a rigorous evidence classification system, the researchers
designated the following as 'convincing evidence' (the highest tier):

Condition Evidence Level Finding

Cardiovascular Disease Convincing (Class ) Risk Ratio 1.50 (95% CI 1.37-

Mortality 1.63) — 50% higher CVD
mortality risk

Type 2 Diabetes Convincing (Class |, dose- Risk Ratio 1.12 per serving

response) increase — consistent dose-

response relationship Odds

Anxiety Disorders Convincing (Class 1) Ratio 1.48 (95% CI 1.37-
1.59) — 48% higher risk

Common Mental Disorders Convincing (Class ) Odds Ratio 1.53 (95% CI 1.43—

(combined) 1.63) — 53% higher risk
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Condition Evidence Level Finding

Consistent positive associations

Overall Cancer Suggestive-to-moderate i
across multiple cancer types
Depression Suggestive Consistent associations across
multiple large cohort studies
Obesity and Overweight Suggestive Consistent associations; UPFs

implicated as a primary driver

Cardiovascular Disease: The Most Robust Link

The evidence connecting UPF consumption to cardiovascular disease (CVD) is among the strongest
in all of nutrition science. A landmark 2024 analysis from the Lancet Regional Health — Americas
examined three large U.S. prospective cohort studies — the Nurses' Health Study (75,735
participants), Nurses' Health Study Il (90,813 participants), and Health Professionals Follow-Up
Study (40,409 participants). Together these cohorts documented 16,800 CVD cases, 10,401
coronary heart disease (CHD) cases, and 6,758 strokes over decades of follow-up.

The analysis found a consistent, dose-dependent association between higher total UPF intake and
increased CVD risk. A separate 2025 multicenter prospective analysis across nine European
countries with 428,728 participants (published in The Lancet) confirmed that UPF intake was
associated with all-cause mortality and mortality from circulatory diseases, cerebrovascular disease,
and ischemic heart disease.

A2025 ACC Asia systematic review of 41 prospective cohort studies including over 8.28 million
adult participants found that each additional 100 grams per day of UPF consumption was
independently associated with a 14.5% higher risk of hypertension, a 5.9% increased risk of
cardiovascular events, a 19.5% higher risk of digestive diseases, and a 2.6% higher risk of all-
cause mortality.
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Why Do UPFs Harm the Heart?

UPFs damage cardiovascular health through multiple mechanisms: high sodium raises blood
pressure; refined sugars and trans fats raise LDL cholesterol and triglycerides; pro-inflammatory
additives promote arterial inflammation; gut microbiome disruption impairs lipid metabolism; and
obesity driven by overconsumption increases the mechanical burden on the heart. Critically, when
plant foods are ultra-processed (e.g., fruit juices, processed plant-based meat alternatives), their
cardiovascular benefits disappear entirely — a finding confirmed by UK Biobank research with
115,000+ participants.

Type 2 Diabetes: A Dose-Response Relationship

The connection between UPF consumption and type 2 diabetes has been established with a clear
dose-response relationship — meaning the more UPFs consumed, the higher the risk — which is
one of the strongest indicators of a causal connection in epidemiological research.

A2025 systematic review and meta-analysis (published via PubMed from the Federal University of
Rio de Janeiro) synthesizing 9 prospective cohort studies found that the highest UPF consumers had
a 24% increased risk of developing type 2 diabetes (Hazard Ratio 1.24, 95% CIl 1.14-1.34)
compared to the lowest consumers. Each 10% increase in total UPF consumption was associated
with a 13% increased risk of diabetes (HR 1.13 per 10% increase). The same analysis found that
high UPF consumption in people already diagnosed with diabetes was associated with increased risk
of microvascular complications, cardiovascular disease, chronic kidney disease, and mortality.

Mental Health: An Emerging but Urgent Connection

Perhaps the most surprising finding from the 2024 BMJ umbrella review was that the evidence
linking UPFs to anxiety and common mental health disorders was classified as 'convincing' — the
same tier as cardiovascular disease mortality. This is a significant scientific statement. The
mechanisms are plausible and multiple: UPFs damage the gut microbiome, which communicates
with the brain through the gut-brain axis. They promote systemic inflammation, which is increasingly
recognized as a driver of depression and anxiety. They cause blood sugar dysregulation, which
affects mood and cognitive function. And they are associated with nutritional deficiencies in omega-
3fatty acids, folate, magnesium, and B vitamins — all critical for brain health and mental wellbeing.
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All-Cause Mortality: The Bottom Line

Across the most rigorous and comprehensive studies, higher UPF consumption is consistently
associated with shorter life expectancy and higher risk of death from multiple causes. The 2024
ACC Asia systematic review found each 100g/day increase in UPFs associated with 2.6% higher
all-cause mortality. The Lancet 2025 European cohort found UPF intake linked to mortality from
Parkinson's disease — an unexpected and disturbing association highlighting how far-reaching the
metabolic and neurological damage from UPFs may be. A 2025 analysis published in the American
Journal of Preventive Medicine estimated substantial premature mortality attributable to UPF
consumption across eight countries.

The Message Is Clear

Ultra-processed foods are not simply 'unhealthy' in a vague sense. They are, at the population level,
a major independent driver of cardiovascular death, type 2 diabetes, mental health disorders,
cancer, digestive disease, and premature mortality. Reducing UPF intake is one of the most
impactful, evidence-based actions any individual or family can take for long-term health — and one
of the most important public health priorities of our time.
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SECTION 5: Alcohol and Cancer Risk

The Established Link

Alcohol is a well-established human carcinogen. The International Agency for Research on Cancer
(IARC) classified alcoholic beverages as Group 1 carcinogens — the highest classification,
meaning "sufficient evidence of causality in humans" — as far back as 1988. This classification was
reaffirmed and expanded in subsequent reviews. The U.S. National Toxicology Program, the CDC,
and the National Cancer Institute all agree: consuming alcoholic beverages increases the risk of
cancer.

The Seven Cancer Types Causally Linked to Alcohol
* Oral cavity (mouth) cancer
* Pharyngeal (throat) cancer
+ Laryngeal (voice box) cancer
» Esophageal cancer (squamous cell carcinoma)
» Liver cancer (hepatocellular carcinoma)
» Colorectal cancer (colon and rectum)

e Breast cancer in women

Globally, approximately 741,300 new cancer cases in 2020 were attributable to alcohol
consumption — representing about 4.1% of all new cancer diagnoses worldwide. In the United
States, approximately 20,000 cancer deaths per year are linked to alcohol — exceeding the number
of alcohol-related traffic fatalities annually. Emerging evidence also suggests associations with
pancreatic, prostate, melanoma, and stomach cancers.

How Alcohol Causes Cancer: The Mechanisms

When the body metabolizes alcohol (ethanol), it converts it first into acetaldehyde — a highly toxic
chemical. Acetaldehyde directly damages DNA and proteins, creating mutations that can initiate
cancer. The IARC has also classified acetaldehyde associated with alcohol consumption as a
Group 1 carcinogen. Acetaldehyde forms most abundantly in the upper digestive tract (mouth,
throat, esophagus) and in the liver, which is why those tissues are most at risk.
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Alcohol metabolism produces reactive oxygen species (free radicals), causing oxidative stress.
These free radicals damage cell membranes, proteins, and DNA — particularly in liver cells. This
oxidative damage can trigger mutations that lead to hepatocellular carcinoma (liver cancer).

Alcohol raises circulating estrogen levels in women by impairing estrogen metabolism in the liver.
Even moderate alcohol consumption increases breast cancer risk by raising estrogen — one
reason that even light drinkers (fewer than one drink per day) face a measurably higher risk of
breast cancer compared to non-drinkers.

Alcohol disrupts the balance of the gut microbiome and increases intestinal permeability ("leaky
gut"). This allows bacterial toxins (endotoxins) to enter the bloodstream, triggering systemic
inflammation and immune dysregulation — both of which contribute to cancer risk.

Alcohol interferes with the body's absorption and use of folate, a B vitamin essential for DNA
synthesis and repair. Low folate levels have been associated with increased risk of colorectal and
breast cancers.

The World Health Organization stated in The Lancet Public Health (2023) that 'there is no safe
level of alcohol consumption when it comes to cancer.' Even light drinking (less than 1 drink per
day) is associated with measurable increases in risk for certain cancers, particularly breast
cancer. In the WHO European Region, approximately half of all alcohol-attributable cancers are
caused by 'light' and 'moderate’ consumption — less than 1.5 liters of wine or 3.5 liters of beer per
week.

Reducing Risk Through Alcohol Cessation

IARC's 2023 review found that stopping or reducing alcohol consumption does decrease cancer risk
— particularly for oral and esophageal cancers — and that the risk decreases progressively over
years of abstinence. Mechanistically, cessation rapidly reduces acetaldehyde exposure, reduces DNA
adduct formation, and — over time — reverses increased intestinal permeability.
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SECTION 6: Therapeutic Diets — Ketogenic and Plant-
Based Approaches

A Note on Evidence Levels

Both ketogenic and plant-based diets are areas of active research in oncology. It is important to
understand the hierarchy of evidence: animal and laboratory studies come first, then small human
trials, then larger randomized controlled trials. As of 2025, neither diet has been definitively proven
in large, randomized trials to prevent or treat cancer as a standalone therapy. However, both have
considerable evidence supporting their role in metabolic health improvement, and emerging
evidence for cancer-related benefits.

The Ketogenic Diet (KD)

A ketogenic diet is a very low-carbohydrate (typically less than 50 grams per day, often 20-30
grams), high-fat (65—80% of calories from fat), moderate-protein diet. By drastically reducing
carbohydrates, the body is forced to shift from glucose as its primary fuel to fat-derived ketone
bodies (beta-hydroxybutyrate, acetoacetate) — a metabolic state called ketosis.

The rationale for the KD in cancer is based on the Warburg Effect: cancer cells rely heavily on
glucose fermentation, and because many cancer cells have impaired mitochondrial function, they
struggle to efficiently metabolize ketone bodies. Therefore, drastically reducing glucose while
elevating ketones may selectively "starve" cancer cells while normal cells adapt and thrive. The KD
also lowers insulin and IGF-1 levels, reducing the proliferative signals described in Section 3.

Animal Studies: A 2024 Bayesian meta-analysis synthesizing data from 1,755 individual mice
across 65 experiments found a significant survival-prolonging effect of ketogenic diet monotherapy,
with a 16.1% extension in mean survival time. Combining the KD with radiotherapy or targeted
therapy produced even greater benefits — approximately 30% and 21% additional survival
extension, respectively. The strongest effects were seen in pancreatic cancer, gliomas, head and
neck cancer, and stomach cancer.
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Human Clinical Trials: A 2025 systematic review and meta-analysis of 14 clinical trials found that
the KD was feasible and safe in cancer patients and was associated with improvements in
inflammatory markers (particularly C-reactive protein), especially when followed for more than 12
weeks. The most effective macronutrient profile identified was approximately 2—4% carbohydrates,
16—-18% protein, and 80—-85% fat.

A2024 Phase 1 clinical trial for newly diagnosed glioblastoma (an aggressive brain tumor) found
the KD plus standard chemo-radiation was safe and feasible, with some promising MRI findings of
reduced tumor enhancement.

» Clinical evidence in humans remains limited and consists primarily of small, non-randomized
trials

* Adherence is challenging due to the highly restrictive nature of the diet

* Not appropriate for all cancer types — some tumors appear able to metabolize ketone
bodies

« Long-term effects of high saturated fat intake on cardiovascular health are a concern
« Must be undertaken with medical supervision, especially in cancer patients
« A 2025 NHANES cross-sectional analysis found an association between high dietary

ketogenic ratios and elevated overall cancer risk in the general population — highlighting
that the relationship is complex and context-dependent

Bottom Line on Ketogenic Diet and Cancer

The KD shows promise as a metabolic adjunct to standard cancer treatment, particularly for
certain cancer types and when combined with radiation therapy. It should not be undertaken as a
sole cancer treatment or without the guidance of an oncologist and a registered dietitian.
Research is ongoing.
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Plant-Based Diets

The term "plant-based diet" encompasses a spectrum of eating patterns that emphasize foods
derived from plants. This includes vegetarian diets (no meat), vegan diets (no animal products), and
flexitarian or predominantly plant-based diets that allow modest amounts of animal foods.
Importantly, not all plant-based diets are healthy — a diet of french fries, white bread, and soda is
technically "plant-based" but is harmful to health. The quality of the plants matters enormously.

A 2023 meta-analysis of 22 prospective cohort studies with 57,759 participants found that greater
adherence to a plant-based diet was associated with a 12% reduced risk for cancer overall. When
the analysis focused specifically on healthy plant-based diets (emphasizing vegetables, fruits,
whole grains, and legumes), the risk reduction increased to 14%. Conversely, an unhealthy plant-
based dietary pattern (emphasizing refined grains, juices, and sweets) was associated with a 7%
increased cancer risk — highlighting that plant origin alone does not confer protection.

A separate 2023 meta-analysis of 8 studies with 686,691 participants found that vegetarians had
a 23% lower risk of gastrointestinal cancers compared to non-vegetarians, with particularly
dramatic reductions in gastric cancer risk (58% lower) and colorectal cancer risk (15% lower).

For cancer survivors, evidence suggests that a higher intake of plant-based foods is associated with
improved outcomes. For breast cancer, higher intake of fruits, vegetables, and fiber was associated
with lower all-cause mortality, with cruciferous vegetable consumption associated with a 13%
reduction in mortality risk. For colorectal cancer, high intake of whole grains and fiber was
associated with better survival.
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How Plant-Based Diets Help

» Fiber: Feeds beneficial gut bacteria, produces short-chain fatty acids (SCFAs) that reduce
colorectal cancer risk and inflammation

« Phytochemicals and Antioxidants: Compounds like sulforaphane (broccoli), lycopene
(tomatoes), and polyphenols (berries) protect DNA from oxidative damage, inhibit cancer
cell proliferation, and support immune function

« Lower Saturated Fat: Reduces inflammation and improves insulin sensitivity

« Healthy Weight Maintenance: Plant-based diets tend to be associated with lower BMI and
reduced visceral fat

. Reduced Exposure to Carcinogens: Avoiding processed and red meat reduces exposure to
N-nitroso compounds, heme iron, and HCAs

Mediterranean Diet: The Best-Studied Dietary Pattern for Cancer

The Mediterranean diet — characterized by abundant vegetables, fruits, whole grains, legumes,
nuts, olive oil, fish, moderate dairy, and low red/processed meat — represents one of the most
evidence-backed dietary patterns for cancer risk reduction. A meta-analysis found that high
adherence to a Mediterranean diet was associated with reduced overall cancer mortality. Multiple
large cohort studies confirm its protective effects against colorectal, breast, and other cancers. It is
the pattern most recommended by oncology nutrition guidelines.

Setting for The Land of Grub Book 21 - Mediterranean Friendship Feast Harbor
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SECTION 7: Nutritional Interventions & Evidence-Based

Dietary Patterns

Evidence-Based Dietary Guidelines for Cancer & Chronic Disease

Prevention

The World Cancer Research Fund (WCRF) and American Institute for Cancer Research (AICR),
which conduct the most comprehensive ongoing review of the diet-cancer evidence base, publish
the Cancer Prevention Recommendations — the most authoritative dietary guidance for cancer

prevention. Here is a summary:

Recommendation

Evidence Strength

Practical Action

Be a healthy weight

Be physically active

Eat a diet rich in whole grains,
vegetables, fruits & beans

Limit 'fast foods' and other ultra-
processed foods

Limit red and processed meat

Limit sugar-sweetened drinks

Limit alcohol consumption

Do not use supplements for
cancer prevention

Breastfeed your baby (if able)

Strong — excess body weight
increases risk of 13 cancers

Strong — physical activity
reduces risk of colon, breast,
endometrial cancers

Strong — dietary fiber protective
against colorectal cancer

Strong — high UPF intake
associated with weight gain and
cancer risk

Strong — processed meat is
Group 1 carcinogen

Strong — liquid calories drive
weight gain and insulin
resistance

Strong — alcohol is Group 1
carcinogen for 7 cancer types

Moderate — high-dose
supplements may cause harm

Moderate — breastfeeding
protective for both mother and
child
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Aim for a BMI of 18.5-24.9;
measure waist circumference
regularly

150+ min moderate or 75+ min
vigorous activity per week

Fill half your plate with
vegetables/fruit at every meal

Cook more at home; read
labels; limit packaged snack
foods

Under 12-18 oz cooked red
meat/week; minimize processed
meat

Choose water, unsweetened
tea, or coffee

For cancer prevention, best to
avoid alcohol entirely

Nutrients from whole foods, not
pills; supplements for
deficiencies only

WHO recommends exclusive
breastfeeding for 6 months
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Specific Nutritional Interventions with Evidence

Compelling evidence from large cohort studies confirms that dietary fiber intake is inversely
associated with colorectal cancer risk. Fiber works by: speeding transit time of waste through the
colon (reducing carcinogen exposure time), diluting carcinogens in fecal matter, serving as prebiotic
fuel for beneficial gut bacteria which produce anti-inflammatory SCFAs, and reducing insulin and
blood glucose levels. The recommended intake is 25-38 grams per day; most Americans consume
only 10-15 grams.

Found in fatty fish (salmon, sardines, mackerel), walnuts, and flaxseeds, omega-3 fatty acids have
anti-inflammatory properties and have been associated in some studies with reduced risk of
colorectal and breast cancers. The anti-inflammatory action of omega-3s counterbalances the pro-
inflammatory effects of excess omega-6 fatty acids found in processed vegetable oils.

Broccoli, cauliflower, Brussels sprouts, kale, and cabbage contain glucosinolates, which are
converted by gut bacteria into bioactive compounds including sulforaphane and indole-3-carbinol.
These compounds have demonstrated anti-cancer properties in laboratory studies: activating
detoxification enzymes, inhibiting cancer cell proliferation, promoting apoptosis, and reducing
inflammation.

Adequate vitamin D status has been associated with reduced risk of colorectal and breast cancers
in observational studies. Vitamin D receptors are found in most cells, and vitamin D plays roles in
regulating cell growth and differentiation. However, supplementation trials have produced mixed
results — suggesting that maintaining adequate status through sunlight exposure and dietary
sources (fatty fish, fortified foods) is preferable to high-dose supplementation.
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While there is no single "cancer-causing" food, added sugar deserves special attention. Beyond its
role in driving obesity and insulin resistance, excess fructose (found in high-fructose corn syrup and
table sugar) is metabolized primarily in the liver, where it can contribute to non-alcoholic fatty liver
disease (NAFLD) — itself a risk factor for liver cancer. The American Heart Association
recommends limiting added sugars to no more than 25 grams/day for women and 36 grams/day for
men. The average American consumes approximately 77 grams of added sugar per day.

Caloric Restriction and Intermittent Fasting

Emerging research on caloric restriction and time-restricted eating (intermittent fasting) suggests
these approaches may reduce cancer risk by lowering insulin and IGF-1, reducing inflammation,
promoting autophagy (cellular self-cleaning), and supporting healthy weight maintenance. A fasting-
mimicking diet (periodic cycles of incredibly low caloric intake) is being studied as an adjunct to
cancer therapy in clinical trials, with early results showing improved immune function and reduced
treatment side effects. These approaches should be discussed with a healthcare provider before
implementation, particularly for individuals with existing health conditions.
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SECTION 8: Physical Activity & Chronic Disease
Prevention

The Evidence for Exercise

Physical activity is one of the most powerful non-dietary interventions for reducing the risk of cancer,
cardiovascular disease, type 2 diabetes, and mental health disorders. The American Cancer
Society, World Cancer Research Fund/AICR, American Heart Association, and the American
Diabetes Association all identify physical inactivity as a major modifiable risk factor. The evidence
for cancer is strongest for:

» Colorectal Cancer: 25-40% risk reduction in the most physically active vs. least active
individuals

* Breast Cancer: 20—40% risk reduction (particularly post-menopausal)
» Endometrial Cancer: 20—40% risk reduction

- Bladder, Esophageal, Kidney, Gastric, and Lung Cancers: Moderate evidence of risk
reduction

How Physical Activity Reduces Chronic Disease Risk

« Reduces insulin and IGF-1 levels, removing a key growth signal from potential cancer cells
and reducing diabetes risk

« Reduces chronic inflammation by decreasing pro-inflammatory adipokines — a shared root
cause of cancer, heart disease, and diabetes

« Reduces excess body fat and improves body composition, lowering risk across all obesity-
associated diseases

. Strengthens the cardiovascular system: reduces resting blood pressure, improves
cholesterol profile, reduces resting heart rate, and decreases arterial stiffness

Improves insulin sensitivity and glucose uptake in muscle cells — directly reducing type 2
diabetes risk and improving control in those already diagnosed

Accelerates gastrointestinal motility (reducing carcinogen contact time in the colon)
Improves immune surveillance — the immune system's ability to detect and destroy

abnormal cells

Reduces circulating estrogen levels in post-menopausal women, lowering breast and
endometrial cancer risk

Improves mental health: reduces symptoms of depression and anxiety through endorphin
release, neuroplasticity, and inflammation reduction
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How Much Physical Activity Is Needed?

Current guidelines recommend:

Activity Type Minimum Recommendation Optimal for Cancer

Prevention

Moderate-intensity aerobic

o . . X 150 minutes per week 300 minutes per week
activity (brisk walking, cycling,
swimming)
Vigorous-intensity aerobic 75 minutes per week 150 minutes per week
activity (running, aerobics, fast
cycling)
Muscle-strengthening activities 2 days per week 2-3 days per week
(weights, resistance bands,
bodyweight)
SR e eeliEon Break up sitting every 30-60 Minimize total sitting to under 6—

minutes 8 hours/day

You Don't Have to Run a Marathon

Research consistently shows that even modest increases in physical activity provide meaningful
benefits. Walking 30 minutes a day — just 2.5% of a 24-hour day — is associated with
significant reductions in cancer risk. If you are sedentary, starting with 10-minute walks and
gradually building up is a proven and effective approach.

Physical Activity During and After Cancer Treatment

For cancer patients and survivors, evidence strongly supports regular physical activity as safe and
beneficial during and after treatment. Exercise has been shown to reduce cancer-related fatigue,
improve mood and quality of life, reduce risk of cancer recurrence (particularly for breast and
colorectal cancers), and improve response to treatment. Cancer patients should work with their
oncology team and, ideally, a certified cancer exercise specialist to develop an individualized
activity plan.
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SECTION 9: Food Access, Equity & Affordability

The Social Determinants of Nutritional Health

The relationship between diet and cancer risk does not exist in a vacuum. What we eat is powerfully
shaped by where we live, how much money we have, where we work, and how much time we have
available. This section acknowledges an uncomfortable truth: the recommendations in this guide
are not equally accessible to all people. Systemic inequities in food access are a major driver of
disparities in metabolic health and cancer outcomes.

The Obesity and Cancer Disparity

Obesity and obesity-associated cancers disproportionately affect racial and ethnic minority
communities, lower-income communities, and rural populations in the United States:

» CDC data (2023) show obesity prevalence of approximately 49.9% among Black adults,
45.6% among Hispanic adults, 41.4% among White adults, and 16.1% among Asian adults

- Obesity-associated cancer incidence is rising fastest among non-Hispanic Black, Hispanic,
and Asian/Pacific Islander women — while declining among non-Hispanic White women

- American Indian and Alaska Native individuals face particularly high rates of obesity-related
cancers, compounded by limited access to specialized oncology care and geographic
isolation

What Is a Food Desert?

A food desert is an area — most commonly low-income urban neighborhoods or rural communities
— where residents have limited access to affordable, nutritious food. Supermarkets with fresh
produce and whole foods are distant or absent, while fast food restaurants and convenience stores
selling primarily ultra-processed foods are abundant. An estimated 23.5 million Americans live in
food deserts. Structural factors that create food deserts include:

» Redlining and historical patterns of neighborhood disinvestment

» Supermarket chains avoiding low-income neighborhoods due to perceived lower profit
margins

» Lack of transportation (no car, inadequate public transit) to reach distant grocery stores

« Longer working hours leaving little time for food preparation

« Higher costs of fresh foods relative to processed alternatives
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Telling someone in a food desert to "eat more vegetables and less processed food" without
addressing the structural barriers they face is insufficient. Meaningful cancer prevention requires
addressing the environments in which people live — not just the individual choices they make
within those environments.

Practical Strategies Within Constraints

While systemic change is essential, there are strategies that can help individuals and communities
navigate food access challenges:

* Frozen and canned vegetables and legumes are nutritionally comparable to fresh,
significantly less expensive, and widely available. Canned beans (rinse to reduce sodium)
and frozen spinach, broccoli, or mixed vegetables are excellent options

« Dried beans, lentils, and chickpeas are among the cheapest, most nutrient-dense foods
available and have an exceptionally long shelf life

« Eggs are an affordable, nutrient-dense protein source

. Oats (rolled or steel-cut) are inexpensive, high in fiber, and associated with reduced cancer
risk

. Buying in bulk and meal-planning can significantly reduce the cost of healthy eating

. Farmer's markets at end-of-day often discount produce; some accept SNAP/EBT benefits

. Community-supported agriculture (CSA) programs sometimes offer reduced-cost shares for
low-income households

*  SNAP (Supplemental Nutrition Assistance Program): If eligible, SNAP benefits significantly
expand purchasing power for nutritious foods. The SNAP Double Dollar program at
participating farmers' markets doubles the value of SNAP purchases on fresh produce

+  WIC (Women, Infants, and Children) programs provide vouchers for specific nutritious foods
»  Community gardens provide fresh produce access and community connection
+ Community health centers often provide nutritional counseling on a sliding-scale fee basis

« School nutrition programs (free and reduced-price lunch) are critical for children's metabolic
health
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The Role of the Healthcare System

Healthcare providers can take an active role in addressing food insecurity as a cancer risk factor by:

» Screening patients for food insecurity using validated tools (e.g., the Hunger Vital Sign)
» Connecting patients with food assistance programs and community resources

* Providing practical, culturally competent nutrition counseling that accounts for food access
realities

« Advocating for food policy changes at the community, state, and national level
. Participating in or referring to medically tailored meal programs for high-risk patients
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SECTION 10: How to Navigate This Information with
Confidence

Understanding Relative vs. Absolute Risk

One of the most important skills in evaluating health information is understanding the difference
between relative risk and absolute risk. News headlines often report relative risk ("alcohol raises
breast cancer risk by X%") without providing the context of absolute risk (what are the actual
numbers?). Both are important.

Example: If a rare cancer affects 1 in 1,000 people, and a factor increases risk by 50%, the
absolute risk goes from 0.1% to 0.15%. That 50% relative increase sounds alarming in a headline
but means the individual's absolute risk has increased by only 0.05 percentage points — still
exceedingly small. Conversely, for a common cancer, a 50% relative increase is a meaningful
absolute risk change. Always seek both numbers.

Evaluating Nutrition Claims in the Media

Nutrition misinformation is rampant. Here is a framework for evaluating health claims:

* Ask who funded the study: Industry-funded studies are not automatically invalid, but they
warrant additional scrutiny

« Look for meta-analyses and systematic reviews: These synthesize data across many
studies and are more reliable than single studies

- Distinguish observational from intervention studies: Observational studies show association,
not causation. Randomized controlled trials establish stronger evidence of cause and effect

. Be skeptical of extreme claims: Phrases like 'cancer-fighting superfood' or 'cancer-causing
food' are rarely accurate. Diet affects cancer risk through patterns and overall quality, not

individual foods

. Check the source: NIH, NCI, CDC, WHO, WCRF/AICR, IARC, and American Cancer
Society are authoritative sources. Individual practitioners, blogs, and social media
influencers are not
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Your Healthcare Team: Who Should You Consult?

Professional Role in Nutrition & Cancer

Primary Care Physician / Internal Medicine First stop for metabolic health assessment; orders lab

tests; refers to specialists

Registered Dietitian Nutritionist (RDN) Provides individualized, evidence-based nutrition

counseling; specialized oncology dietitians work
with cancer patients Manages metabolic syndrome,

Endocrinologist insulin resistance,

diabetes, and hormone-related cancer risk factors

Oncologist Leads cancer treatment; can advise on safety of

dietary interventions during treatment

Integrative Medicine Physician Advises on complementary approaches (including

diet) in conjunction with conventional treatment

Cancer Exercise Specialist (ACSM/CETI certified) — Designs safe, effective exercise programs for

cancer patients and survivors

10 Actionable Steps You Can Start Today

¢

Schedule a metabolic health checkup: Ask your doctor for a fasting metabolic panel
including fasting glucose, fasting insulin, HbA1c, lipid panel, and blood pressure

2. Fill half your plate with vegetables and fruits at every meal — prioritize variety and color

3. Replace sugary drinks with water, sparkling water, or unsweetened tea or coffee

4. Reduce ultra-processed food intake: focus on foods with fewer than 5 recognizable

ingredients

5. Limit alcohol: if you drink, consider reducing — even cutting back provides health benefits

. Move your body for at least 30 minutes most days of the week — any form of movement

counts

7. Break up prolonged sitting every hour with a short walk or movement break

8. Add one serving of legumes (beans, lentils, chickpeas) to your diet each day

9. If you are concerned about your weight, seek non-judgmental, evidence-based help from

your healthcare provider or a registered dietitian

10. Share what you have learned with someone you care about
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Final Message

Improving your diet and metabolic health is one of the most powerful things you can do to
reduce your cancer risk — second only to not smoking. Small, consistent changes accumulate
into large health gains over time. You do not need to be perfect. You do not need to start
everything at once. Start with one change this week and build from there. Progress, not
perfection, is the goal.
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Disclaimer

This guide is intended for educational purposes only and is not a substitute for professional
medical advice, diagnosis, or treatment. Always seek the advice of a qualified healthcare
provider with any questions about a medical condition or before starting any new diet,
supplement, or exercise program. The field of nutrition science is rapidly evolving; some
recommendations may be updated as new evidence emerges.
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