The Anti-Inflammatory Diet, Part 1: Dietary Causes of Inflammation

By G. Douglas Andersen, DC, DACBSP, CCN

In the past year, I have seen growing interest concerning "anti-inflammatory diets" from both patients and medical doctors who refer patients for nutritional consultations. 
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The two most common questions are: "What do you think about this new anti-inflammatory diet stuff?" and "When I looked it up, nobody seems to agree on exactly what it is." My standard reply is that I first heard the term more than 15 years ago and at that time it was a concept, rather than a specific diet. I explain that instead of getting hung up on Web definitions (such as all-organic, free range, all raw foods or GMO* free vegetarian), they should focus on the basic underlying themes that fuel inflammation (Table 1) and see if patients have any areas that need to be addressed. 

	Table 1: Common Dietary
Imbalances That Inflame 

	Too many calories 

	Too much saturated fat 

	Too much sugar and refined carbs 

	High omega-6 to omega-3 ratio 

	High sodium to potassium ratio 


The sources and/or causes of the imbalances in table 1 just so happen to be the same things that doctors, nutritionists and dieticians have counseled patients on (for years) to reduce and/or avoid (Table 2). Please note that there are exceptions for every scenario in table 2. Some examples would be: You can order moderate portions of healthy food at restaurants; protein powders with vitamins and minerals are highly processed, yet generally healthy; and consuming two sodas and a candy bar after running 26 miles does not have a negative effect on physiology. (Of course, the same cannot be said about those who have that snack while watching the race on TV.) 

	Table 2: Sources of
Pro-Inflammatory Imbalances

	Too much fast food

	Too much fried food

	Too much junk food

	Too many soft drinks

	Too many meals out

	Too many servings per meal

	Too much processed food

	Too much high-fat animal food

	Too many desserts

	Too much alcohol


Conversely, a typical fast-food lunch of, let's say, a cheeseburger, fries and a soft drink, delivers a meal that is high calorie, high saturated fat, high sodium, high refined carbohydrate and low omega 3 fatty acid. In other words, all five dietary imbalances that can promote inflammation are present in a very common, very popular meal. If this person then has dinner consisting of three slices of pepperoni pizza, salad (iceberg lettuce, cherry tomato, croutons with blue cheese or Italian dressing) and a beer (not exactly an unusual dinner), the result is a second consecutive five-point pro-inflammatory exposure (high calorie, high saturated fat, high refined carbohydrates, high sodium to potassium ratio and high omega 6 to omega 3 ratio). 

Next time, we will continue to explore this topic, including looking at a pro/anti-inflammatory food list and how to apply the concepts of reducing inflammation in practical ways for normal, busy people.

The Anti-Inflammatory Diet, Part 2: Foods That Affect the Inflammation Response

By G. Douglas Andersen, DC, DACBSP, CCN

As promised in part 1 of this article (Sept. 23 issue), this installment includes lists of foods that tend to up-regulate and down-regulate the degree of inflammatory response during the metabolic processes that follow ingestion. They are not inclusive. It is important to note that small amounts foods which up-regulate inflammatory reactions will not nullify the effect of a mainly anti-inflammatory meal. 
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An example would be a packet of sugar and pat of butter on a large bowl of oatmeal. On the other hand, foods that down-regulate inflammation may lose some or all of their benefit if they are prepared incorrectly, such as battered, deep-fried vegetables. 

In part one, we identified the five major dietary causes that promote an imbalance favoring an excessive inflammatory response. Four of them - too much saturated fat (and the related partially hydrogenated family),1 too many refined carbohydrates (including sugars)1 and the dietary ratio imbalances of omega-6/omega-3 oils2 and sodium/potassium3 - are well-known. However, energy imbalances that cause body-fat accrual are often overlooked as a cause of systemic inflammation.

	Foods Generally Considered Pro-Inflammatory 

American cheese, bacon, bologna, bratwurst, brownies, (white) breads - including buns, rolls and bagels, butter, cake, candy, cereals,* cheese (American, cheddar, creamed, gouda, jack, mozzarella, provolone, Swiss) cookies, corn chips, corn syrup, crackers*, cream, croissants, corn chips, Danish, doughnuts, egg rolls, French fries, French toast, (deep) fried foods, fruit juices, granola,* hamburgers, hash browns, honey, hot dogs, ice cream, jam/jelly, margarine, molasses, muffins, noodles,* onion rings, pancakes, pastrami, pepperoni, pie, pickles, pita bread,* pizza, pasta,* popcorn, potato chips, pretzels, puddings, relish, ribs (beef or pork), rice (white), salami, sausage, sherbet, shortening, sodas/soft drinks, syrup, tortillas (flour), tortilla chips, waffles, whipped cream, whole dairy. 
*Unless 100% whole grain and high fiber. 

Foods Generally Considered Anti-Inflammatory 

Acai, amaranth, anchovies, apples, apricots, arugula, artichokes, asparagus, avocado, bananas, beans (green beans, black beans, kidney beans, garbanzo beans, pinto beans, lima beans, soy beans), bean sprouts, beets, berries (blackberries, blueberries, boysenberries, goji berries gooseberries, raspberries, strawberries) bok choy, broccoli, brussels sprouts, cabbage, canola oil, cantaloupe, carrots, cauliflower, celery, cherries, cranberries, cucumbers, dairy (nonfat), eggplant, endive, gooseberries, grapes, grapefruit, herring, honeydew, kale, lemons, lentils, mackerel, mango, mangosteen, millet, mushrooms, mustard greens, nectarines, noni, nuts - raw (almonds, Brazil nuts, cashews, chestnuts, filberts, hazelnuts,  macadamia, pecans,  peanuts, walnuts), oats, okra, olive oil, onions, oranges, papaya, parsnips, pears, peas, peaches, peppers (bell and hot), persimmons, pineapple, pomegranate, plums, poultry (no skin), prunes, pumpkin, quinoa, rhubarb, rutabaga, salmon, sardines, scallions, seeds (flax, poppy, pumpkin, sesame, sunflower), spices (cinnamon, cayenne, garlic, ginger, green tea, parsley, pepper, nutmeg, oregano, rosemary, turmeric), spinach, squash (butternut, crook neck, summer, winter, zucchini), sweet potatoes, tomatoes, trout, tuna (water-packed), turnips, water chestnuts, watermelon, wild game, yams. 


It appears that simply eating too much, too often may be the most powerful factor in the promotion of an exaggerated inflammatory response.4 For example, 444 teenagers (249 boys and 195 girls) were studied for the purpose of evaluating how fitness can prevent cardiovascular disease.5 They were divided into four groups: normal body-weight and physically fit; normal weight/unfit; overweight and fit; and overweight/unfit. Testing revealed serum levels of C-reactive protein were not associated with fitness level. Rather, CRP corresponded to the subjects who were overweight: 

· Twenty-three percent of the normal-weight, fit teens had CRP elevations.

· Twenty-four percent of the normal-weight, unfit teens had CRP elevations.

· Fifty percent of the overweight, fit teens had CRP elevations.

· Fifty-six percent of the overweight, unfit teens had CRP elevations.

Body weight had a much greater effect on systemic inflammation than the degree of fitness did. The dietary imbalances we discussed in part 1 yield a food pattern (fatty, starchy, sweet and salty) that promotes overeating by triggering neurochemical responses that hyperstimulate our appetites. We prefer to eat these foods together; therefore, they drive inflammation by both their individual biochemical properties and the overlooked effect of hunger amplification during consumption.

For example, consider how a plate of celery and carrot sticks affects your appetite compared to the same plate filled with fresh-baked chocolate chip cookies. When you start eating the celery and carrot sticks, after a few you've had enough. But with cookies (each of which has 10-20 times more calories than the celery/carrot sticks), the more you eat, the more you want until you're really full. And what do we get when we eat chocolate chip cookies? Refined starch, sugars and saturated fat.

Although there is not a significant amount of sodium in chocolate chip cookies, my analysis of five brands/recipes revealed sodium/potassium ratios from 7:1 to 3:1, with an average of 5:1. The recommended daily allowance for sodium and potassium (2,400 mg and 3,500 mg, respectively) works out to a 1:1.5 ratio.

Finally, chocolate chip cookies are not a significant source of polyunsaturated fats. However, the small amounts they do have yield a 10:1 omega-6/omega-3 ratio. That is not as bad as the 15:1 ratio the average American consumes, but is still high enough to promote inflammatory marker increases and symptoms in some conditions, such as rheumatoid arthritis and asthma.6
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To conclude this series on inflammation, David Seaman, MS, DC, DACBN, has been kind enough to advise us on ways to "deflame" the typical diet and comment on the science of diet and inflammation. For those of you who don't know, Dr. Seaman has always been well ahead of the curve on how different foods can up- or down-regulate the metabolic reactions that promote or suppress inflammation. 

12. Q: It's been over 10 years since you wrote your landmark book, Clinical Nutrition for Pain, Inflammation and Tissue Healing. Regarding systemic up-regulation of pro-inflammatory states induced by food choices, what has science told us since you wrote the book?

13. A: Fortunately, I was lucky to get interested in an area of research related to nutrition that has been very consistent over the years. In other words, the contents and suggestions in the book are consistent with the emerging research. The difference is that we now know more about the dietary up-regulation of systemic inflammation. Some of this involves more confusing biochemistry such as cytokines, growth factors, and cell signaling molecules like nuclear factor kappa-B. And some is very basic, such that we should view basic biochemical problems from the view of chronic inflammation. 

14. For example, we have known for many years that overeating sugar and fat leads to postprandial hyperglycemia and hyperlipemia; however, we now know that the degree of hyperglycemia and hyperlipemia is associated with increasing levels of systemic inflammation. Additionally, we have always known that being "overfat" can be associated with diabetes and heart disease. We now know that excess body fat functions as a factory that produces inflammatory mediators.

15. Q: In my last article, I promised the readers advice on easy ways to transition toward a so-called anti-inflammatory way of eating. I guess the first step in the process would be determining areas to address regarding what they currently eat. Do you have any thoughts on how the average DC can identify the major problems a patient has with regard to inflammation?

16. A: There are some very basic and accurate things we can do. For example, visual inspection is helpful. Anyone who is overweight is moving toward a state of chronic inflammation. We add excess pounds by eating pro-inflammatory foods such as sugar, refined flours, and too many fat calories. So, [in general] an overweight person should be viewed as one who eats too few vegetables, fruit, and lean meat and fish.

17. If a patient is regularly taking NSAIDs or Tylenol, this tells us to look at diet. Linoleic acid from seed/legume oils (corn, safflower, sunflower, cottonseed, peanut, and soybean) converts into arachidonic acid, which we find in obese meat from domesticated animals. The arachidonic acid is converted into prostaglandin E2 by the now-famous COX enzymes, which are inhibited by NSAIDs and Tylenol. 

18. A diet history for 3-7 days is also helpful. It becomes readily apparent that patients do not eat enough vegetation, lean meat, and fish. They can also use the "deflaming" guidelines I have on my Web site, www.deflame.com, which contains an inflammation checklist and dietary/supplement recommendations.

19. Q: How can we help patients "deflame" (to coin your phrase) without selling them a trunkload of pills and powders?

20. A: The key to deflaming is really diet, not supplements. The lion's share of calories should come from vegetation, lean meat, fish, sweet potatoes, raw nuts, and seeds such as hemp, chia and flax. A bare-bones supplement approach to support the deflaming process includes magnesium, fish oil and vitamin D. I think adding a multivitamin and a probiotic are also good choices if the patient can afford it.

21. Q: Making a nutrition plan too costly, too strict or too extreme is a recipe for failure in all but the highly motivated or borderline obsessive. How can the average person eat a diet that is anti-inflammatory and still live within the norm (meaning they can still have a slice of pizza after their kid's ballgame or hit a drive-thru on occasion)?

22. A: People can easily deflame by shopping at Super Walmart or other large stores. Lean meat, chicken breast and fish are affordable. Five-pound bags of frozen vegetables are inexpensive, as are family-size bags of frozen fruit. Sweet potatoes are also very inexpensive, and so are regular potatoes. And when a modest potato portion is consumed with protein, the glycemic response [from the potato] is blunted. If people eat this way for 80-90% of their calories, then the remaining percentage can be used for pizza, drive thru's and dessert.

23. Q: Any thoughts on the emerging concept that just being overweight is inflammatory?

24. A: As you know, we are learning that our genes can be protective against disease or promoters of disease. So, I think the overweight issue is dependent on our unique genetic makeup, which we can get an idea about by looking at some basic blood tests. For example, high-sensitivity C-reactive protein (hsCRP) should be below 1 mg/dL. Fasting glucose should be below 100. When these rise, we should be thinking that an overweight patient is inflamed. And we should be more concerned if elevated hsCRP and glucose are coupled with substantially elevated cholesterol and triglycerides.

25. An even more basic marker is blood pressure. We know that elevated blood pressure reflects chronic systemic inflammation. Some individuals are able to handle more weight and keep these markers within normal limits; it is a mixed bag and should be considered on an individual basis. However, in general, excess body fat is considered to be a reservoir of inflammatory mediators. In fact, macrophages are attracted to excess adipose tissue, where they can become activated and overproduce inflammatory mediators. Adipose tissue itself produces mediators called adipokines - some are pro-inflammatory and some are anti-inflammatory. With excess adipose tissue, we produce excessive pro-inflammatory mediators like resistin and leptin, and less anti-inflammatory adiponectin. 

26. Q: How about the fact that foods which drive inflammation also seem to stimulate appetite?

27. A: The gut-brain appetite connection is complex, as is the effect of diet on the endocrine system. The inflammation connection is more palpable and understandable for me. I cannot tell if inflammatory foods actually stimulate appetite or if anti-inflammatory foods function to suppress appetite. Lean protein and fiber tend to make us feel satiated, so we eat less.

28. Additionally, I am not sure to what degree the emotional attachment to inflammatory foods plays a role. I do know that people have variable negative visceral responses when they are told to eat less sugar and flour, and to eat more anti-inflammatory foods. I wonder if there is an actual subtle addiction mechanism at work here that propels people to overeat. In this regard, the movie "Super Size Me" should make us all pause and think about our eating behaviors.

29. Dr. Seaman, thank you for advising and updating us on this fascinating aspect of nutrition.

