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Consuming intact and whole grains like lentils, quinoa, millet, and steel-
cut oats can help reduce inflammation.
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Introduction

Inflammation is the body’s defense system against invaders like bacteria and viruses. It helps the body repair
damaged tissues and is triggered by both the immune and nervous systems. Acute inflammation starts quickly and
may last days or weeks. Symptoms may include redness, swelling, heat and pain in the affected area and can also
spread throughout the body.

Acute inflammation is temporary until invaders are neutralized, and tissue is repaired. Chronic inflammation
(https://www.ncbi.nlm.nih.gov/books/NBK493173/) is generally slow onset and can last months or years. Chronic
inflammation can affect the entire body, not just injured areas. It can destroy both invaders and healthy tissue.
Inflammation in one area of the body may indicate inflammation in other areas. For example
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(https://www.health.harvard.edu/heart-health/gum-disease-and-heart-disease-the-common-thread),those with gum disease have

two to three times the risk of heart attack or stroke.

Persistent inflammation can damage tissues and organs and contribute to serious health conditions. Chronic
inflammation (https://health.clevelandclinic.org/why-you-should-pay-attention-to-chronic-inflammation/) is associated with an

increased risk of cancer, diabetes, heart disease, Alzheimer’s disease, pulmonary diseases, neurological disorders,
and autoimmune diseases, such as rheumatoid arthritis, multiple sclerosis and lupus.

Who's at risk? (https://www.ncbi.nlm.nih.gov/books/NBK493173)Those with diabetes, autoimmune disease, high

cholesterol, hypertension, anxiety or depression, or inflamed gums are likely to suffer from chronic inflammation.
Others include those who are overweight or obese, have a family history of diabetes, cardiovascular disease, stroke
or Alzheimer’s disease, and those age 40 or older.

Foods that
promote
inflammation

Many foods can contribute to chronic
inflammation and the development
of harmful compounds produced
when fat or protein combines with
sugar in the bloodstream. These
harmful compounds, called advanced
glycation end products (AGEs), can
lead to or complicate a chronic
disease.
(https://www.ncbi.nlm.nih.gov/pmc/article
s/PMC8401706/) The impact these
foods have on inflammation depends

on the quality of a person’s diet. Processed meat, such as hot dogs, contain inflammatory chemicals used
Foods and ingredients that can in preservation.

contribute to chronic inflammation Credit: Joshua Rednick, © Adobe Photo Stock
include:

« Excess omega-6 fatty acids from overconsumption of vegetable oils, which are often used in processed baked
goods, fried foods and salad dressings.
« Saturated fats (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4424767/) increase all inflammation markers and reduce

the anti-inflammatory effects of high-density lipoprotein cholesterol, or HDL, also known as the “good”
cholesterol. Saturated fats can be found in meats, dairy and other animal products, some baked goods and
cookies, and many processed foods.

« Trans fats block receptors for healthy anti-inflammatory fats. Although the U.S. Food and Drug Administration
prohibits trans fats in foods, many shelf-stable foods like crackers, cereals and cookies may still contain trans fats.
Fried foods and dairy contain trans fats.
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» Sugar (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5409724) increases the harmful advanced glycation end products.

Sugar also increases insulin, which facilitates fat storage in the midsection. Belly fat, or visceral fat, produces
inflammatory substances.
« Refined grains (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2821887/) increase C-reactive protein, a liver protein

that signals inflammation in the body. Refined grains also digest rapidly, causing insulin spikes and promoting fat
storage.
» Red meat and other animal products (https://www.health.harvard.edu/staying-healthy/red-meat-tmao-and-your-heart)

contain arachidonic acid, saturated fats and cholesterol, all of which increase inflammation.
* Processed meats (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5540319/), such as hot dogs and lunch meats, contain

inflammatory chemicals used in preservation.
» Food additives (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5672138/), such as monosodium glutamate (MSG) and

aspartame, can trigger inflammatory responses in sensitive individuals.
« Alcohol (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2842521/) can cause inflammation of the esophagus, larynx and

liver. It may increase gum disease, which is associated with heart disease.

Free radicals and AGEs

Oxidative stress is an imbalance of high free radicals
(https://nam04.safelinks.protection.outlook.com/?url=https%3A//www.ncbi.nlm.nih.gov/pmc/articles/PMC3249911/&data=05%7C0
1%7CJim.Sloan%40oregonstate.edu%7Cf2d83405c8c0464e5bfb08db1449bee8%7Cce6d05e13c5e4d6287a84c4a2713c113%7C0%
7C0%7C638126079182286506%7CUnknown%7 CTWFpbGZsb3d8eyJWIjoiMC4wLjAWMDAILCJQIjoiV2IuMzIiLC)BTil6lk1lhaWwiLCJX
VCI6Mn0%3D%7C3000%7C%7C%7C&sdata=hG8qgW//10hSEGrfi4QUyDSDngrxDFVIQHoXylOvFLE%3D&reserved=0) and low
antioxidant defenses
(https://nam04.safelinks.protection.outlook.com/?url=https%3A//www.hsph.harvard.edu/nutritionsource/antioxidants&data=05%7C0
1%7CJim.Sloan%40oregonstate.edu%7Cf2d83405c8c0464e5bfb08db1449bee8%7Cce6d05e13c5e4d6287a84c4a2713c113%7C0%
7C0%7C638126079182286506%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAWMDAILCJQIjoiV2luMzIiLC)BTil6lk1haWwiLC)X
VCI6Mn0%3D%7C3000%7C%7C%7C&sdata=U4WjD6elivNUnf1DI5YhEiHOflcu9kZ%2Bf8vO0/%2BUIx0%3D&reserved=0). Free

radicals are molecules with one or more unpaired electrons, making them unstable and highly reactive. They seek

out and steal electrons from healthy tissues, damaging cell membranes and DNA.

Advanced glycation end-products (https://www.ncbi.nim.nih.gov/pmc/articles/PMC7188081/), or AGEs, are proteins or fats

that react with sugars to create a toxin that causes inflammation, damages tissues and inhibits circulation. These end
products are associated with accelerated aging and the development of chronic diseases.
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Foods that prevent or lower
inflammation

Fruits and vegetables contain carotenoids, flavonoids
and fiber, which all reduce inflammation. Berries are high
in polyphenols
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5055983) and
anthocyanins, which lower C-reactive proteins. Tart

cherries
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5872786) have

the highest anti-inflammatory properties.

Tart cherries have the highest anti-inflammatory

Resveratrol
(https://bpspubs.onlinelibrary.wiley.com/doi/full/10.1111/bph.14
801) is a powerful antioxidant that reduces inflammation.

properties.

Credit: Nenov Brothers, © Adobe Photo Stock

Resveratrol prevents the oxidation of LDL cholesterol and helps keep arteries clear of plaque. Resveratrol is found in
dark grapes, red wine and peanuts.

Cruciferous vegetables and dark leafy greens contain high concentrations of vitamins, minerals and antioxidants
associated with lowering inflammation. Chewing raw greens, such as when eating a salad, helps the body produce
nitric oxide (https://www.ncbi.nIm.nih.gov/pmc/articles/PMC3575935/). This compound widens arteries for improved blood

circulation and lower blood pressure.

Omega-3 fatty acids, found in flax and chia seeds and fatty fish, such as salmon, mackerel and tuna, are anti-
inflammatory. Omega-6 fatty acids, found in vegetable oils, nuts and seeds, can also be good for the heart and
protect against heart disease. One ounce of walnuts, pecans, almonds and hazelnuts provides daily essential omega-
3 and omega-6 fatty acids in the appropriate ratio. Reduce the use of oils in cooking since heating oils create
damaging free radicals. One way to reduce your ratio is to limit the use of soybean and canola oil (often used in
cooking) and look for dressings containing omega-3-rich walnut and flaxseed oil. Keep in mind that heating walnut
or flaxseed oil creates damaging free radicals.

Whole grains (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2821887/) contain polyunsaturated oils, protective

antioxidants like vitamin E and selenium, and fiber, all of which reduce inflammation. These are also found in nuts
and seeds, which contain anti-inflammatory omega-3 fatty acids. The best way to get whole grains is to cook with
intact grains, such as quinoa, millet, teff, barley, wild rice, wheat groats and steel-cut oats. Choose 100% whole
grains in flour or grain products.

Legumes (https://pubmed.ncbi.nim.nih.gov/28605204) (dried beans) are high in protein and fiber and low in fat and

calories. This combination reduces C-reactive protein levels and aids in weight loss. Isoflavones, found in soybeans,
can lower inflammation in women.

Alliums, such as garlic, onions, leeks and shallots, are anti-inflammatory. Use these daily to spice up casseroles,
soups, beans and vegetables. Choose fresh over dried or bottled.
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Spices, such as turmeric, ginger, rosemary and cloves, reduce inflammation. Other spices that have a lesser anti-
inflammatory effect include oregano, cinnamon and cayenne pepper. Cook with these spices instead of salt.

Sea vegetables (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4557028/), such as wakame, kombu, nori, dulce and Irish

moss, contain anti-inflammatory compounds like beta-carotene, chlorophyll and omega-3 fatty acids.

Best practices

Consume mostly plant foods. Build your meals around legumes for protein and greens for nitric oxide, B vitamins
and fiber. Add cruciferous veggies and spices to taste. Finish the meal with various fresh berries and other darkly
colored fruit.

Aim for intact and 100% whole grains, such as quinoa, millet, amaranth, steel-cut oats and teff. Vary your grains to
derive benefits of flavor, texture, fiber and nutrition profiles.

Reduce calories (https://pubmed.ncbi.nlm.nih.gov/27410480/). Reducing your calories by 10- 30% can reduce

inflammation. Cells that promote inflammation release a “signaling molecule” (called a cytokine), and research has
shown that reducing calories lowers signs of those cytokines.

Lose weight. Excess body fat, especially visceral belly fat, (https://www.health.harvard.edu/staying-healthy/taking-aim-at-

belly-fat)releases pro-inflammatory chemicals, contributing to diseases like heart disease and diabetes.

Identify food allergens and sensitivities. Food allergens can cause redness, swelling, hives, fever, eczema and even
severe, life-threatening allergic reactions. Seek professional assistance in determining food allergies.

Food sensitivities can be less severe and difficult to determine. Inflammation due to food sensitivities is usually
chronic and can contribute to disease development. This inflammation can cause headaches, joint pain, fatigue,
nasal congestion and sleep disturbances.

Vitamin D (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4070857/). Low vitamin D levels are associated with increased

inflammatory markers, joint pain and morning stiffness. Patients taking steroids for arthritis have significantly lower
vitamin D levels. Ethnicity and geographic location may also influence vitamin D levels. Have your vitamin D level
tested annually. Expose skin for 10 minutes daily to direct sunlight or supplement your diet with 1,000 to 5,000
international units of vitamin D daily
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